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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIIUMXCS W OpraHU3alui0 U3Yy4YeHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00Opasilpl MPUMEHEHHSI HAYYHOTO METOZa MO3HAHMS, TO €CTh CIoco0a MOoTydeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne @u3ukun Ha 0a30BOM ypOBHE TPEIINONiaracT OBIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTY4ESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanuu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ielield MporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE WH(DOPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usydenne ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOILETO
obOpasoBanus orBoauTcs 238 dacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeJIel0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAeNIO).

[Ipennaraemseiii B mporpamMmMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUYUTENb JieJlaeT BLIOOP MPOBEACHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue NEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

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

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaGmionenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHU. 3aKOH HHEpUHMHU. B3anmoaeicTBHE Tell Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHNUS U yBEIUUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJICHHSA raza OT oO0BbEMa, TemmepaTyphsl. [lepemada naBrmeHus
TBEPABIMH TEJIAMH, KUIKOCTAMH W Tazamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten.Bo3gyxomnnaBanue.

Hemoncmpauuu.

o vk w N e
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3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaya maBiieHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTD BBITAIKMBAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH Teja
1 IJIOTHOCTH KMJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
YcoBue nmiaBaHus TeJl: INIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEM Teja U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NOTpy>KEHHON B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JACHCTBYIONIEM HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tena.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKMBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCTH TeJa U OT IVIOTHOCTH KUJIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI mpocTteix mexanuzmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHHS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHUSL.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIM 3JIEKTPUUYECKUM 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruuTHoe mosie 3eMJIM M €ro 3HadyeHHWe Ui Ku3HU Ha 3emiie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre OCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa PU3UKU.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHUHU 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

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

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCMMOCTH MEPUOAA KOIeOaHUH MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

o v s~ W

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie padbomul u onvimeol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxxeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nuna3e. OnTrueckas cucreMa (hoTtoarmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

X0/ JIy4ed B pacCerBaroIICH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiydya OT YIJIa
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepretuka. JeMCTBHUS paauOaKTHUBHBIX H3IYyYECHHM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimul.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATU3AuU
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB HCCIJIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3a1aHNS, B KOTOPBIX UM TIpeJiaracTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILCHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHUH OOIIECTBEHHO3HAUYNMBIXHU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3UUECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHKE CBOETO IIpaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCJIE U (PU3NYECKUX 3HAHUM;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MOCJIEICTBHM JIJIs1 OKPYXKAIOLIEH CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
NPOEKTOB (HM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

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

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PU3HMUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e —OLIEHKA CBOMX JEHUCTBUUA C YYETOM BIMSHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbICE  y4eOHbIE  JCUCTBUSA, PETYIATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHU M MIPOIIECCOB, JIEJIATh BHIBOJIBI C UCIIOJIB30BAaHUEM JIETYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(U3NUECKUX BETUYMH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeaIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTHKEHUIO: paclpeAeisiaTh poyH, OOCYXKIaTh MpPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTE, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluu U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS)  pe3yJbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHnr (GU3NUECKUX 3a1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanua  (ymopyras, — IUIACTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, nepeaava JaBJIeHus TBEPABIMU TEIAMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSBICHUE HW3YYEHHbIX (PU3NYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phlyaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMs], yTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIIMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETHUYECKas W
NOTCHIIMAIBbHASL DHEPTHsi), TPH ONMHUCAHWU TPABWIBHO TPAKTOBAThH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKM B XOJAE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OMnbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHUS, BPEMEHM, MacChl Tea,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTU ITyTH
PaBHOMEPHO JIBMXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TEIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHJIbl TPEHHS OT IUJIOLIAU CONMPUKOCHOBEHUS TEJl, CHUJIBI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO WCCIIENOBaHMs, COOMpaTh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX Ta0NuI] U TpadUKOB, AeNaTh BBIBOJBI IO pe3yJibTaTaM
HCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUsS (HU3NYCCKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIMIAas Ha TOTPYXKEHHOE B
KUJIKOCTh  TeJo, KOA(D(UIMEHT TMOJE3HOr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeJIysl TMPEIJIOKEHHON HMHCTPYKIIMU: TIPU BBIOJIHEHUU
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYUCIISTH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOJAIIUITHAKN, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIB30BaHMS (DM3UYECKUX 3HAHWA B TIOBCEIHEBHOM
JKU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KalOIlel cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opMmanuu B HMHTepHere B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJTHEHUN YUCOHBIX 3aJaHHH HAyIHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIEpKaHUs, CIIPABOYHbBIE MaTEPUaJIbl, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



Yyucie myOJudHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAaMOTHO HCIOJIB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOAHOCT, KOHBEKIUS, U3JIy4YEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOWCTB MU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper mor0CcoB, POJIb MATHUTHOTO TTOJIS JJ1s )KMU3HU Ha 3eMIle,
MOJISIPHOE  CUSIHUE, TPU OTOM TEPEBOIUTHIIPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyAEIbHAs TEIUIoTa



IUTABIICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHusi, YJENlbHas TeIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHWE, CONPOTUBICHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaxXoAUTh (POPMyJbI, CBSI3BIBAIOLIME JAHHYI (U3HYECKYIO BEIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTPOEHMSI BEIIECTBA, MPUHLUII CYNEPHO3ULMHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB C ONopod Ha 1—2 W3Yy4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTe pacy€THbE 3aJadyd B 2—3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUsl, OMUCHIBATH XO/1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOro
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOM 3aBUCUMOCTH B BUI€ TaOJIHI] U TPaUKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh H3MEPEHUs, cOoOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM Ha UX OMHUCAaHUs (B TOM YHUCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
NOCJIEOBATEIBHBIM U NAPAJIEbHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;



OPUBOAUTH  MpUMEPHl  (HAXOAUTh HMHGOpPMALMIO O  MpHUMeEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYKaOILEH CpeLE;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINIOJHEHUHU YUYE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (DU3HMKH, COINpPOBOXAATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBaThb COOCTBEHHBIH BKJaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE IBIDKCHHE, KOJIeOaTeIhbHOE ABWKEHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (QU3NYECKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE ACUCTBUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX ~ MUHEPAJIOB, JCHCTBHE  PAJAMOAKTHBHBIX  W3IIyYCHHM
HAOpPTaHU3M YEJIOBEKa), IIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 33j/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TMEpeMEIIeHHe, MyTh, yTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TMOTCHIIMAIbHAS YHEPTUs CKATON
MPY>KUHBI, KHHETUYECKAst JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTedb TMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIMYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPETOMJICHUS] CBETA, 3aKOHBI COXPaHEHHsI 3apsSA0BOT0 U MAacCOBOTO YHUCE



OpU SJAEPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKUE BEIMUYHUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBIC Il PEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIOIEHUH U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJbIX KOJIEOaHUM, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUe Uu3MepsaeMOol BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBHIOOp crmocoba U3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTHYeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTH pe3yJabTaThl  IOJTYYECHHON 3aBUCHMOCTH
bU3MYEeCKUX BEIUYMH B BHUAC TaONHII U TPaPUKOB, NEJIaTh BBHIBOIBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOITHOCTh, YAaCTOTa W TEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEPCHHUS, CIEaysl TPEIJIOKEHHONW WHCTPYKIIMW, BBIYUCISATH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONAB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU MU3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
NPUBOAUTh  MpPUMEPHl  (HAXOOUTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH NIl obecriedeHusi 0€30MacHOCTH Tpu oOpaIreHnu ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BATh MPH BHITIOJHEHUHU yUEOHBIX 33aJaHUN HAyYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar M3y4aemoro pasjena (U3sMKd U CONpPOBOXKAAThH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1.@u3uka u e€ poJib B NO3HAHNH OKPYKaI0LIero Mupa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 1 bubmorexa HOK
' i A https://m.eds00.ru/7f416194
Hroro no paszneny 5
Pa3nea 2.IlepBoHauyasnbHble CBeleHUS O CTPOCHMH BellecTBa
bu6nmorexa LIOK
2.1 C 2
TPOCIHE BetecTRa https://m.eds00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunotexa LIOK
2. A 2
3 TPCraTHRIC COCTOAHMA BEIICCTBA https://m.edsoo0.ru/7f416194
Hroro no paszneny 6
Pa3nen 3./IBu:xeHue v B3aumMo/ieiicTBUe TeJl
but6mmorekxa [IOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wueprus, Macca, TUIOTHOCTh 6 2 bubmmorexa HOK

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



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

bubnunoreka LIOK

33 Cuma. Bugst cut 13 3 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3neu 4./1aBienne TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 5 bubmmoreka [JOK
TeIaMu https://m.edsoo.ru/7f416194
49 [Tepenaua naBnenus xxuakoctsamu. JleiictBue 11 3 bubnuorexa [JOK
KUJKOCTH Ha IIOTPYKEHHOE B HEE TEIO https://m.edsoo.ru/7f416194
43 Ilepenaua ,I'[.aBJ'IeHI/I}I razamu. JlelicTBue rasza 8 bubmuoreka [{OK
HA MOTPYKEHHOE B HETO TEJO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
>1 PaboTa 1 MomHOCTE 2 ]r?tltdr?sj?/l//lr?:(;(si(])_.[r(zﬁf416194
5.2 [IpocTeie MexaHU3MBI 6 2 ]sgr?sn;//l;fé{;?gﬁ £416194
5.3 MexaHndeckast SHePTHs 4 1 Eggﬁj;fg;?gﬁ £416194
Wroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1.TensioBbie siBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjnen 2.0/iekTpuyeckre U MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 5 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pa3zneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zpen 1.Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SanMoeHCTBIE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pa3gen 2.Mexann4yeckue KoJ1e0aHUs U BOJHbI
bu6mmoreka [IOK
2.1 M 7 2
CXAHHMUCCKHE KONEOaHA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M ) 8 1 1
CXBHHHECKAE BONHEI. 3BYX https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspgen 3.2/1eKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4.CBeToBble sIBJICHUS

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pazgen S.KBaHTOBBIE SIBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiie ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6.IloBTOpuUTE/IBHO-00001IAI0INH MOLY1b
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 9 bubnnoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 24



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Jara usyyenus
No Kontp pakr DJIeKTPOHHbIE
. Tema ypoxa Be OJIBHBI ~ HMYECKH uu@ppoBbIe
e e o0pa3oBaTejibHbIE
ero paodoTt padot Haan Daxr pecypcbl
bl bl
1/1 ®du3nka — Hayka o npupoe. SABieHus npupoasl
212 ®dusnvecKkue ABICHUS 1
3/3 Ou3nyuecKue BeTUUMHBI U UX H3MEPEHHE
4/4 JlaboparopHas pabora «OrmnpenenacHue LEHbI 1 1 5
NEJICHUS U3MEPUTENBHOTO Mprubopa
5/5 Mertoas! HaydHOrO 1o3HaHus. OnucaHue 1 3 bu6mmoreka [IOK
(bu3HYECKUX SIBICHUHN C IIOMOIIBI0 MOIETIEi https://m.edsoo.ru/ff09f72a
6/1 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE 1 3
JTMCKPETHOE CTPOSHUE BEIIECTBA
712 JIBM>KeHME 4acTuIl BEUIECTBA 1 4 Etifs?/iﬁféigrou/ffog fe0a
8/3 BsauMoneiicTBIe YaCcTHIL BELIECTBA 1 4 Eﬁﬁ&fﬁgg/l:maome
o/4 JlaGopaTtopHas pabota «3mepeHue pazmMepoB 1 1 5
MaJIbIX T
10/5 ArperatHble COCTOSIHUSI BEIIECTBa 1 5
Paznuumne B MONEKYISIPHOM CTPOCHHUH TBEPABIX
11/6 TeJ, )KUJIKOCTeH U ra3oB. O000IIeHne o pa3aeny 1 6 bubnmoreka [JOK

«IlepBoHauanbHBIE CBEACHUS O CTPOCHHUU
BEIL[ECTBAY

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12/1 Mexanunueckoe ABuxkeHue. PaBHoMepHoe U 5 bubnmoreka [JOK
HEpPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13/2 .E 7
3 CKopocts. EAMHHLb CKOpoCTH https://m.edsoo.ru/ff0a079c
bubmuoreka [JOK
14/3 PacueT nyT 1 BpeMeHH JIBHIKCHHS 7 https://m.edsoo.ru/ff0a0acd
bu6mmoreka [IOK
15/ Muepuus. 8 https://m.edsoo.ru/ff0a0c10
B3aumopeiictBue Ten. Macca — mepa UHEPTHOCTH bubnuorexa [JOK
16/5 8
TeN https://m.edsoo.ru/ff0a0fee
17/6 JlaboparopHas pabota «lI3mepeHue Macchl Tena 9
Ha BEcax»
bu6mmorexa [IOK
187 HnotHocTs BettiecTsa o https://m.edsoo.ru/ff0al23c
19/8 Pemenne 3amau no treme "[InoTHOCTH Bemecrsa” 10
20/9 JlaGopaTtopHas pabora «3mepenue oobema u 10
TUIOTHOCTHU TBEPJIOTO TETa
21/10 Cuna. Cuna — BeKTOpHas BeIUYUHA. SIBIeHME 11
TaroreHus. Cumna TsKecT
CBs13b MeX1y CUJION TsKECTH U Maccoi Tena. Cuna
22/11 | TsokecTH Ha APYrUX miaHeTax. OU3HUecKue 11 bubmorexa HOK
T ' https://m.edsoo.ru/ff0a1778
XapaKTePUCTUKH TUTAHET
bubmuorexa [JOK
23/12 . r 12
3 Cuna ynpyrocri. 3akon I'yka https://m.edsoo.ru/ff0a1502
24/13 Bec tena. HeBecomocTs. 3mepenue cui. 12 bubnmnoreka [JOK
Junamomertp https://m.edsoo.ru/ff0al8cc
JlaGopaTtopHnas pabora «I'pagynpoBKa Mpy>KHHBI
25/14 13 bu6mmoreka [IOK

JUHAMOMCETpa»

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH

bubmuoreka [JOK
26/15 13
PACTAKCHIA (f[eq)OPMaHHH) TPYAHHRL O https://m.edsoo.ru/ff0ala70
MIPUIIOKEHHOMN CHIIBI»
27/16 CJIO)Keime JIBYX C\I:IJI, HaIpaBJIEHHBIX 10 OJTHOMN 14
npsimoil. PaBHozeicTBY OIS CHIT
Cuna tpenus u e€ Buapl. Tpenue B ipupojae u bubmuorexa [JOK
28/17 14
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yueHue 3aBUCUMOCTH
29/18 CWJIBI TPEHUS CKOJIBKEHUS OT CHJIBLI JaBJICHUS U 15 bubnmorexa LHOK
p . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEM
30/19 PeIHeHI/IEi 3aJa4 Ha cvmpe;[eneHHe 15
PaBHOJIEHCTBYIOIIEH CUITBI
Pemienne 3agau mo Temam: «Bec Tenay, Eub 1OK
nOIMoTeKa
1/2 T 1
31/20 « pa(bnqeucKoe n300paxeHue cuimy, «CHITbIy, 6 https://m.edsoo.ru/ffoalde
«PaBHOEHUCTBYIONIAS CUID»
KonTponbhas pabota mo remam: «MexaHudeckoe
32/21 JIBIKEeHUE», «Macca, INOTHOCThY, «Bec Temay, 16
«I'paduueckoe nzobpakenue cum», «CUIbD»
Hasnenue. JlaBnenue tBepapix Ten. CriocoOb bubnuoteka [JOK
33/1 17
YMEHBIIEHUS U YBEIIUYCHUS JNABJICHUS https://m.edsoo.ru/ff0a20a6
34/2 Pemenue 3agau Ha pacueT naBiaeHUs TBEPABIX TEI 17 bubnuorexa [IOK
https://m.edsoo.ru/ff0a2376
35/3 [lepenaua naBnenus B kuaKocTX. 3akoH Ilackans. 18 bubnuorexa [IOK
https://m.edsoo.ru/ff0a25b0
36/4 I'mppasinueckuil npece 18 bubmmorexa [IOK
https://m.edsoo.ru/ff0a2718
37/5 JlaBiieHME KUAKOCTH Ha JTHO U CTEHKH COCY/a 19 bubmmorexa LIOK

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

Pacuer JaBJICHUSA XUJIKOCTH Ha THO U CTCHKH

bubmuorexa [JOK

38/6  cocyma 19 https://m.eds00.ru/ff0a2970
39/7 Coo0mmaromuecs: Cocyabl 20 bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40/8 JleficTBHE KUKOCTH Ha TIOTPYKEHHOE B HEE TEJIO. 20
41/9 ApxumenoBa cuia 21 bu6muorexa LHOK
https://m.edsoo.ru/ff0a2b5a
JlaGopaTtopHas pabora «OnpeneneHue
42/10 | BBITAIKHMBAIOILIEH CUJIBI, JEUCTBYIONIEH HA TEIO 21 Bubmorexa ITOK
’ y ’ https://m.edsoo.ru/ff0a2b5a
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTtopHas pabora o Teme «MccnenoBanue
43/11 | 3aBHCHMMOCTH Beca TeJia B BOJIE OT 00bEMA 22 bubnmorexa LOK
N https://m.edsoo.ru/ff0a2da8
MOTPYKEHHOU B )KHJIKOCTh YaCTH TeJa
bu6mmoreka [IOK
44/12 | Ilnapanue Ter 22 https://m.edsoo.ru/ff0a2fc4
VYpoxk-uccnegosanue "KoHcT OBaHUEC
45/13 a peOMeT a I/IIJ['II/I KOHCTPYH OBEIZEE JIONKHU U 23 bubmmorexa [TOK
P P . PYHP .. ,,ﬂ https://m.edsoo.ru/ff0a2fc4
ompezeneHue e€ rpy30noILEMHOCTH
46/14 Hasnenue rasa. 3axon Ilackamis 1714 ra3os 23
47/15 Bec Bosmyxa. ATMochepHoOe naBieHne 24 bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276
N3mepenue armocdeproro gaBieHus. OnbIT bubnmnoreka [JOK
48/16 24
Toppuuennu https://m.edsoo.ru/ff0a33fc
Bapomerp-anepous. ATMocdepHoe qaBieHre Ha bubnnoreka [JOK
49/17 25
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a3514
50/18 Manomerpsl. Hacocst o5 bubmuorexa [IOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3a96

3akoH Apxumena aJig razoB Bo3gyxomniaBanue

51/19 26
Pemenue 3anau no temam: «IlnaBanue cynos.
52/20  BosnmyxormiaBaHue», «JlaBiieHue TBEPIBIX TEI 26 Bubmaorexa ITOK
yx . ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B)
53/21 KonTponbhas p“a60Ta 1o Teme «JlaBieHue TBepabIX 97
TeJN, KUAKOCTEH U ra30B»
bu6mmorexa [IOK
54/1 Mexannueckas pabora. MOIIHOCTb. 27 https://m.edsoo.ru/Ff0a3f82
Pemenue 3a1ay Ha pacueT MEXaHUYECKOM pabOTHI Bubmorexa [IOK
55/2° " u moumocru. 28 https://m.eds00.ru/ff0a3f82
56/3 [Ipoctsie Mexanu3mel. Peryar. PaBHOBecHe cuil Ha 28
peruare
Poryaru B TexHuke, OBITY U IPUPOJIE.
57/4 JlaGopatopHas pabota «MccnenoBanue ycioBuit 29
PaBHOBECHSI phIUara
[IpumeHeHHe YCIIOBUST pABHOBECHS phIvara K Bubmorexa [[OK
58/5 GIIOK 29
Y- https://m.edsoo.ru/ff0a478e
59/6 «30J10TO€ TIPaBUII0» MEXAHUKH 30 bubmorexa [IOK
https://m.edsoo.ru/ff0a48a6
60/7 KoaduimeHT mone3Horo qeiCTBUS MEXaHU3MA. 30
JlabopaTtopHnas pabota «M3mepenne KIT/ bubnmoreka [JOK
61/8 - 31
HAaKJIOHHOM TUIOCKOCTH» https://m.edsoo.ru/ff0a4c48
62/9 Mexannueckas sHeprus. Kunernueckas u 31 bubnnorexka [JOK
MOTEHUHAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
63/10  3akoH coXxpaHEHHS MEXaHUYECKOW YHEPTHH 32 bubmmorexa LIOK

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

YPpoK-3KCIIEpUMEHT 10 TeMe "IKCIepUMEHTAIbLHOE
64/11 onpeneIeHue I/Ij’;MeHeHI/I}I KMHETUYECKOU U 1 1 39
MOTEHUMATBHOW SHEPTUH IIPU CKATBIBAHUM TeEJIa 1O
HAaKJIOHHOM iockoctu"
65/12 KontponsHas padora no teme «Pabora u 1 33
MOIIHOCTb. DHEPT U
PesepBurlit ypok. Pabora ¢ Tekctamu 1o teme bubnuoreka [IOK
66 1 33
"MexaHndeckoe aBrKeHne" https://m.edsoo.ru/ff0a4ee6
67 PeseprHrlit ypok. Pabora ¢ TekcTamu 1o teme 1 34 bubnuorexa [JOK
"JlaByieHUE TBEPJBIX TEJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme
68 , 1 34
"PaboTa. MoutHocTs. Jueprus"
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 13



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

JarTa nzydyenus

Kontp Ipakr DJIEKTPOHHBIE
Ne OBbI€
Tema ypoka Be OJIbHBI ~ MYeCKH uH(pPOBLI
n/n e e o0pa3oBaTe/ibHbIE
ero
padort padort IInan dakT PeECypChl
bl bl
11 IToBTOpEeHMEe: DHEPrUs U €€ BUAbI 1 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5256
212 TennoBoe nBukeHue. Temmeparypa. 1 1
3/3 BHyTpeHHsIs SHEpTrHs U CIIOCOOBI €€ N3MEHEHHS 1 9 bubnuoreka [IOK
https://m.edsoo.ru/ff0a540e
4/4 Buasl Tenonepenaun: TEMIONPOBOIHOCTh 1 2
5/5 Buasl Tenonepenaun: KOHBEKIUS U U3ITyYECHHE 1 3 bubnuotexa [JOK
https://m.edsoo.ru/ff0a5800
Vpok-koH(pepenuus "[Ipaktuueckoe
6/6 HcpnonwoiHl;e ”]l:IeHJIOBEIX CBOMCTB BEILECTB U 1 1 3 bubmorexa HOK
. https://m.edsoo.ru/ff0a5530
MaTepuasoB B LIEISIX YHEProcOepeKeHus
KonunuecTtBo Temnotel. Equnuibl konuuecTsa BuGnnorexa [IOK
7/7 TCIIJIOTHI. Y,ZIeJ-[BHaﬂ TECIIIIOEMKOCTH 1 4 httDSI//m.edSOO.ru/ff0a5a26
8/ VYpaBHeHue TeroBoro Oananca. TermmooomeH u 1 4
TETIJIOBOE PAaBHOBECHE
JlaGopaTtopHnast pabota «CpaBHEHHE KOJIMUECTB
9/9 TEIJIOTHI IIPU CMELIMBAHUU BOJABI Pa3HON 1 1 5 bubmmorexa [IOK
TeMIIEPATyphI» https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

PacueT xonnuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO JIA

bu6mmoreka [IOK

10/10 HarpeBaHus M BBLACISIEMOTO UM IIPU OXJIAXKICHUH 5 https://m.edso00.ru/ff0a6412

11 JlaGopaTtopHas pabora «l3mepeHue yaenbHOU 5 Bu6miorexa IIOK
TCIIIOCMKOCTH TBEPAOTO TEIIa» https://m.eds00.ru/ff0a65c0

19/12 DHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrOpaHUs 6 bubmuorexa [JOK

https://m.edso0.ru/ff0a6976

1313 ArperaTHble COCTOSIHUS BellecTBa. [lnaBnenue u . Bu6suorexa [JOK
OTBCPACBAHNC KPUCTATIINICCKIX TCIT https://m.edsoo.ru/ff0a7088

14114 I'paduk muiaBiaeHUs 1 OTBEpACBAHUS . Bu6suorexa [JOK
KpUCTAJITHHCCKUX Te https://m.edsoo.ru/ff0a6ad8

15/15 @ YACIbHAs TCILUIOTA IUIABICHUS 8

16116 Pemenue 3anay Ha rpaduky miaBIeHUs U g Bu6miorexa IIOK
OTBEpP/IEBAaHUS KPUCTAIUIMYECKHUX TEJl. https://m.edso0.ru/ff0aébb0

e Y POK-HCCIIeJOBAHHE non;:eneneHHe yAEIBHOU o Bu6miorexa IIOK
TCIIOTBI ITaBJICHUA JIbAa https://m.edsoo.ru/ff0a7b5a
[TapoobpazoBaHue: UCIapeHHe U KOHACHCALIHSL.

1g8/18 | Iloriouenne sHEPrun NpU UCIAPECHUH KHUAKOCTH 9 bubmmoreka [IOK
U BBIJICIICHUE €€ IIPU KOHICHCAluU https://m.edsoo.ru/ff0a71d2
Bnaxxnocts Bozmyxa. JlabopaTopHas padota Ne 3

19/19  «Ompenenenne OTHOCHTENBHOH BIAKHOCTH 10 Bubmmorexa [IOK
BO3IyXa» https://m.edsoo.ru/ff0a72fe

20/20 Pemenue 3agau Ha onpeneneHne BIaXXHOCTU 10 bubnnoreka [HOK

BO3/lyXa

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Kunenue. Y nenpHas Teriora napooOpa3oBaHus U

bubmuorexa [JOK

2121 xomnencarun 11 https://m.edsoo.ru/ff0a786¢
2922 Pemenne 3aay Ha pacuet npolecca KUIEHUs 11 bubnmoreka [JOK
https://m.edsoo.ru/ff0a7628
03/p3  Pabora rasa u mapa npu pacumpennn. IBC 12
24/24  llaposas Typbuna. KIIJI TemnoBoro auraress 12
95/95 KII[ remioBoro aeuratesns. TerioBbie IBUTaTeIn 13 bubnnoreka [JOK
Y 3al11Ta OKPYKaIOLIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
26/26 3aKOH COXpaHEeHHUsI U MPEBPALCHHS SHEPTUU B 13
TEIUIOBBIX IMpolieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
27/27  "TemsoBblie siBIcHUS. MI3MEHEHHE arperaTHbIX 14 bubmmorexa [OK
y Y P https://m.eds00.ru/ff0ag3f2
COCTOSTHUI BelecTBa
KonTponbHas pabora no teme "TenioBsie
28/28  siBenus. Mi3MeHeHHe arperaTHbIX COCTOSIHUMN 14 bubmorexa HOK
. P https://m.edsoo.ru/ff0a86ae
BEIIEeCTBA
29/1 DnekTpu3anus Teln. J[Ba poja dJIeKTpHUECKUX 15
3apsioB
30/2 VYpok-uccrnenoBanue "IneKTpusaius Teml 15
WHAYKIHEW U TIPU COMPUKOCHOBEHUH"
bu6mmorexa [IOK
31/3 B i . K 16
3aMMOJICHCTBHE 3apsHKEHHBIX Tell. 3akoH Kymona https://m.edsoo.ru/ff0ag7e4
DnekTpudeckoe moje. HampsskeHHOCTb
bu6mmorexa [IOK
32/4 aneKkTpudeckoro nosd. [IpuHnun cynepno3unuu 16

AIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/ff0a8ala



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsiioB.

33/5 . 17
DnemeHTapHbii 3apsg. CTpoeHrue aToMa
[IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHECHUS bubnunoreka [HOK
34/6 17
ANEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubmmoreka [JOK
35/7 18
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
36/8 cyiecTBoBaHus. ICTOUHUKH 3JIEKTPUUECKOTO 18 bubamorexa LOK
ym ' p https://m.edsoo.ru/ff0a95a4
TOKa
37/9 DIIEKTPUUYECKHI TOK B METAILJIAX, )KUJIKOCTAX U 19 bubnnoreka [JOK
rasax https://m.edsoo.ru/ff0a96hb2
38/10 aﬂfKTpI/I‘IeCKaH 1[enb U €€ COCTaBHbIE YaCTH. 19
JleiicTBHS STEKTPUUECKOT0 TOKA
bu6mmoreka [IOK
39/11 Cunaoxa. Ammepyerp 20 https://m.edsoo.ru/ff0a9838
40/12 JlaGoparopHas paboTa "I/I3f\'flepeHI/Ie " 20
pEryIupoBaHUEe CUIIBI TOKA
bu6mmoreka [IOK
41/13  Drektpuyeckoe HampspkeHue. BonbTmerp. 21 https://m.edsoo.ru/ff0aghds
42/14 JlaGopaTtopHas pabora "M3mepenue u 21 bubnuorexa [JOK
pEryIupOoBaHKE HAPSIKEHUS " https://m.edsoo.ru/ff0a9e14
ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubmuorexa [JOK
43/15 22
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
Peocratsl. JTabopaTopHas pabora "3aBUCUMOCTb
4416 | IEKTPHUECKOrO COMPOTHBICHUA MPOBOHNKA OT 29 bubnmnoreka [JOK

€ro JUIMHBI, TJIOLIAU TONEPEYHOr0 CEUCHUS U
Marepuaia"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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3aBUCHUMOCTH CHJIBI TOKA OT HAMPSHKEHUsI. 3aKOH

bubmuoreka [JOK

45/17 23
Oma 114 yyacTka 1enu https://m.edsoo.ru/ff0aa44a
VYpok-uccnenosanue "Hccnenoanue
46/18 3aBHCUMOCTH CHJIBI TOKA, UJYILIETO YEPE3 23 bubnunoreka [HOK
pE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHus Ha pe3ucrope”
47/19 | TlocnenoBaTellbHOE COETUHEHNE TIPOBOJHUKOB 24
bubmuorexa [JOK
48/20 11 24
apaJuIebHOE COeIMHEHNE IPOBOIHUKOB httos://m.edsoo.ru/ff0aaass
49/21 Pewienue 3agau Ha npumMeHeHue 3akoHa Oma s o5 bubnuorexa [JOK
Pa3JIMYHOTO COEAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aadle
bu6mmorexa [IOK
50/22  Pab6 . 25
ab0Ta ¥ MOIIHOCTh 3JIEKTPHUYECKOTI0 TOKA https://m.edsoo.ru/ff0aaf8a
bu6mmorexa [IOK
51/23 T i . -JI 26
eruioBoe JeiicTBue Toka. 3akoH JIxoynsa-JleHna httos://m.edsoo.ru/f0ab124
JlaGopatopHas pabota "OnpezneneHue paboThl U bubnnorexka [JOK
52/24 " 26
MOIIHOCTH 3JIEKTPUYECKOI0 TOKA https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE MU U TOTPEONTEITN
53/25  anexTpuyeckoii sneprun B 0bITY. KopoTkoe 27 bubmorexa HOK
P P Y- 2P https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuuecKue 3apsabl. 3apsHKCHHBIC Tela U UX bubnmoreka [JOK
54/26 . . . 27
B3auMOJIeUCTBUS. [I0OCTOSIHHBIN AEKTPUUECKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTtponbHas pabota o teme "DnekTpuyeckue
55/27  3apsiabl. 3apsKEeHHBIE Tella U UX B3aUMOIEHCTBUS 28 bubmorexa LIOK
PIIEL 5ap3 . ' https://m.edsoo.ru/ff0abea8
[TocTOSTHHBIN NMEKTPUUYECKUI TOK
56/28  IlocTOSHHBIE MATHUTEI, X B3aUMOEHCTBIE 28
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MarauTHoO€E 1oJIe 3JIEKTPUYECKOrO TOKA.

bubmuoreka [JOK
57/29  MaruuTHOE 1MoJie 3eMJIU U €ro 3HAYCHHUE IS 29
a https://m.edsoo.ru/ff0ac3d0
JKU3HU Ha 3emJie
MarsuTtHoO€ 10J1€ KaTyIIKU ¢ TOKOM.
58/30  DnexrpomaruuThl. [IpuMeHeHHE YIEKTPOMArHUTOB 29 bubmmorexa [JOK
p P P https://m.edsoo.ru/ff0acOba
B TEXHUKE.
Ypok-uccnenosanue "M3zydyeHne nercTus bubnuoreka [IOK
59/31 " 1 30
MAarHUTHOTO I10JI1 HAa IPOBOJIHUK C TOKOM https://m.edsoo.ru/ff0acld2
DJeKTpOoIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBuraresneil B
. bubmuorexa [JOK
60/32  TeXHMYECKHX YCTPOUCTBAX M HA TPAHCIIOPTE. 0.5 30
Y https://m.edsoo.ru/ff0ac74a
JlaGopatopHas pabora "KoHcTpyupoBaHue u
u3ydeHue paboThl dIEKTpoABUTATENA"
61 Omneitel @apanes. 3aKOH NEKTPOMarHUTHOM 31 bubnnorexka [JOK
VHIYKIUU. https://m.edsoo.ru/ff0ac86c¢c
62 [Tpaswio Jlenna. SIBneHne caMOMHIYKITUN 31
Onekrporerepatop. CrocoOb! MOTyYeHUS
63 INEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUN Ha 32
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH
64 [TonroroBka Kk KOHTPOJBHON paboOTeE MO TeMe 32
"DneKTpuuecKue U MarHUTHBIE sIBJIEHUS"
KonTtponbHas pabota mo teme "DIeKTprUIecKue u bubnuorexa [JOK
65 " 33
MAarHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 33 bubnuorexa [IOK
"TemutoBele siBICHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 34 bubnnoreka [JOK

"ITocTOSTHHBIN ANEKTpUYECKUI TOK"

https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KoaunuecTBO 4acoB

JarTa nzydenus

pakr DJIEeKTPOHHBIE
Ne K udpoBbIe
Tema ypoka Bc OHTpo e wipp
n/n JIbHbIE ue o0pa3oBaTe/ibHbIE
ero ILnan daxr
padoTbI padot pecypcbl
bl
1/1 Mexannueckoe ABukeHuEe. MartepruanbHas TOUYKa 1 1
2/2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
[Tepemenienue. OnpeneneHne KOOPAUHATHI bubnuorexa [JOK
3/3 1 1
JBUKYIIETrOCs Tena https://m.edsoo.ru/ff0ad19a
4/4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE
5/5 ['paduueckoe npecTaBIeHUE ABHKEHHUS. 1
6/6 [IpsimonuHetHOE paBHOYCKOPEHHOE IBUKEHHE. 1 2 bubnuorexa [IOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
717 CKopOoCTh MPAMOJIMHENHOIO PABHOYCKOPEHHOTO 1 3 bubnuoreka [IOK
nBwxenus. ['papuk ckopoctu https://m.edsoo.ru/ff0adb18
[lepemenienue npu NpsIMOIMHENHOM
8/8 PaBHOYCKOPEHHOM JBM)KCHUH. Perrenue 3amad Ha 1 3
IPSIMOJIMHENHOE pPaBHONIEPEMEHHOE IBUKECHHE
JlaGopartopHas pabota "OnpezneneHne yCKOpeHus
9/9 TeJa MPU paBHOYCKOPEHHOM JIBHKEHUU 110 1 1 3 bubmmorexa [JOK
P pu YErop " 8 https://m.edsoo.ru/ff0ae176
HAKJIOHHOH IJIOCKOCTH
10/10  CsoboxHoe nagenue tei. OnsiTel I anunes 1 4
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PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. [lepuon

. bubnmoreka [JOK
11/11 | w yacrora obpamieHus. JInHeiHas U yriaoBas https://m.edsoo.ru/ff0ae612
ckopocTH. LleHTpocTpeMuTeabHOe yCKOPEHHE
. bubnmoreka [JOK
12/12  Tlepssiii 3akoH HproToHa. Bextop cuibi httos://m.edsoo.ru/ff0ae72a
13/13 Bropoii 3akon Herotona. PaBHozelicTByromas bubmumoreka [IOK
cuna https://m.edsoo.ru/ff0ae982
. bubmuorexa [JOK
14/14 | Tpernii 3akoH Hptorona. Cymnepro3uriyst Cui https://m.edsoo.ru/ffOaeb6e
bu6mmorexa [IOK
15/15  Pemienwue 3a1a4 Ha NpUMEHEHHE 3aKOHOB HbloTOHA https://m.edsoo.ru/ff0aeca?
16/16 = Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «OnpeneneHue KecTKoCTH bubnnoreka [JOK
17/17
MPY>KUHBDY https://m.edsoo.ru/ff0aee28
18/18 3aKOH BCEMUPHOIO TATOTEHUS U CUJIA TSKECTH. bubnnorexka [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af738
19/19 Pemenne 3amau no teme "Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS"
2020 IlepBas kocMuueckas ckopocTs. HeBecomocTs u Bu6miorexa LIOK
feperpysii https://m.edsoo.ru/ff0af8be
1ot VYpok-koHpepeHus "HBI/I)K(ejHI/Ie T€JI BOKPYT ) BuGmorexa LOK
rpaBUTaIMOHHOTO 1eHTpa (CoMHEeYHAst CUCTEMA). httos://m.edsoo.ru/ffOafb8e
lNanaktukn"
bubmuorexa [JOK
22122 Cuna Tpenm https://m.edsoo.ru/ff0af044
23/23  Pemrenue 3ama4 o teme «Cuiia TpeHU
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JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
24/24 8
Kod(uImenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af5f8
95/95 Pemenue 3agau no reme "3akonsl HeroToHa. Crita 9 bubmuorexa [JOK
ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONW TOUYKU. AOCOTIOTHO
26/26 | tBépnoe Teno. PaBHOBecUe TBEPAOTO Tena ¢ 9 Bubmaorexa ITOK
P . o P https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpallleHUs
27/27  Mowment cubl. LleHTp TsbKecTH 9
98/28 Pemenne 3amau o reme "MomeHT cuibl. LleHTp 10 bubnnoreka [JOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
29/29 [TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe 10 bubnuorexa [JOK
"MexaHndeckoe aBrkenue. Bzaumonaeiictsue ten" https://m.edsoo.ru/ff0b0408
KonTposnbHas pabora o teme "MexaHnnueckoe bubnnorexka [JOK
30/30 . 10
nBrxenue. Bzanmoneticteue ten" https://m.edsoo.ru/ff0b06ec
31/31 Nmnynse Tena. UMmymbe cuibl. 3aK0OH COXpaHEHUs 11 bubnunorexa [JOK
HMITyJIbCA. YTIPYTO€ U HEYNPYTroe B3auMOICUCTBUE https://m.edsoo.ru/ff0b07fa
Pemienue 3anau no reme "3akoH coxpaHeHUs bubnuoteka [JOK
32/32 11
ummynsca' https://m.edsoo.ru/ff0b096c
33/33 YpOK-KOH@epeHuHﬂ” "PeakTUBHOE ABM)KEHUE B 11
MIPUPOJIC U TEXHUKE
bubmuorexa [JOK
4/34 M 12
34/3 exaHu4Jeckas paboTa ¥ MOIITHOCTb httos://m.edsoo.ru/ff0b0ag4
PaboTa cuibl TSXKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnmoreka [JOK
35/35 12
TpEeHUs https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «Onpenenenne paboTh
36/36  cwiibl TpeHHS PU PAaBHOMEPHOM JBIKCHUU Tella 12

M0 TOPU3OHTAIIBHOM MOBEPXHOCTH
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Cas3b dHepruu u padoTsl. [loTeHnanpHas

37/37 13
SHeprus
38/38 Kunernueckas sneprus. Teopema 0 KHUHETHYECKOM 13 bubnuoreka [IOK
SHEPruu https://m.edso0.ru/ff0b0c32
39/39  3akoH COXpaHEHHsS YHEPTUU B MEXAHUKE 13
40/40 JlaboparopHnas pabota «3y4eHue 3akoHa 14 bubnmoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
4171 KonebarenpHoe nBmkenne. CBOOOHBIC 14 bubmuoreka [JOK
KoJie0aHusl. https://m.edsoo.ru/ff0b1858
42/2 Benuunnbl, XxapakTepusyromiye KonedaTeIbHOe 14 bubmmoreka [JOK
NBIDKEHU https://m.edsoo.ru/ff0b20f0
43/3 Marematuueckuii ¥ IpyKUHHBIN MasiTHUKH 15
PyxK
Ypok-uccienoBanue «3aBUCUMOCTH MEPUOIA U
44/4 4acTOThI KoJeOaHUH PY>KMHHOTO U 15 bubnmnorexa [JOK
MaTEeMaTU4YeCKOro MasiTHUKOB OT IIapaMETPOB https://m.edsoo.ru/ff0b197a
K0J1e0aTeIbHON CUCTEMBI»
Jlaboparopnas pabota «MccnenoBanue
45/5 3aBUCHMOCTH TIEPHO/Ia U YaCTOTHI CBOOOTHBIX 15
KoJIe0aHUI MaTeMaTUYeCKOro MasgTHHUKA OT €T0
JUTHHBD)
46/6 [IpeBpaiienue sHEpruu Npu MEXaHUYECKUX 16 bubmuotexa [JOK
KoJeOaHusIX. 3aTyxarIne KojieOanus https://m.edsoo.ru/ffOblaec
4717 BreinyxaeHnsie korebanus. Pesonanc 16 Egg:;&f;%grou}?f 0b197a
48/8 Mexannueckne BoJHbI. CBONCTBa MEXaHUYECKUX 16 bubnmnoreka [JOK
BOJIH. [Ipo0ibHBIE M MONIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49/9  Tnuua Bosabl. CKOPOCTH PacpoOCTPAHEHHUSI BOJIH 17
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3Byk. Ucrounuku 3Byka. Pacnpoctpanenue u

50/10 17
OTpakeHHE 3BYyKa
51/11 I'pomMKoOCTb 3ByKa M BBICOTA TOHA. AKYCTHUECKHM 17
pe30HaHC
59/12 VYpoxk-uccienopanue "Ha6;];IIO,Z[eHI/Ie 3aBHCHUMOCTH 18
BBICOTHI 3ByKa OT YaCTOThI
Ypok-koH(pepenmus "YapTpa3Byk U HHPPa3BYK B bubnuorexa [JOK
53/13 " 18
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54/14  "3akoHbl coxpaHeHHUs. MexaHn4YeCKue KoJeOaHus 18 bubmmorexa [TOK
. P ' https://m.edsoo.ru/ff0b25f0
Y BOJTHBI
55/15 KonTponbhas pabota no teme "3aKOHBI ) 19
coxpaHeHus. MexaHndeckue KoieOaHus U BOJTHbI
DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE bubnuotexa [JOK
56/1 19
BOJIHBI https://m.edsoo.ru/ffOb2abe
57/2 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 19
VYpok-koHpepentus "[lkana 3neKTpoMarHUTHBIX
58/3 BOJIH. Mcnionb30BaHME 3JIEKTPOMAarHUTHBIX BOJH 20 bubmorexa HOK
' . . P https://m.edsoo.ru/ffob2fe6
JUIsl COTOBOM CBSA3U
VYpok-uccnenosanue "M3yuenue CBONCTB
59/4 DJIEKTPOMArHUTHBIX BOJIH C HOMOIIBLK) MOOMIIBHOIO 20 bubmmorexa [TOK
P " https://m.edsoo.ru/ff0b2c6c
TesnedoHa
60/5 Pemenue 3a1au Ha onpeeeHNe YacTOThI U JITTHHBI 20
3JIEKTPOMArHUTHON BOJHBI
61/6 DneKkTpoMarHuTHast mpupoaa ceera. CKopocTh 21 bubnmnoreka [JOK

cBeta. BostHOBLIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonunennoe

bubmuoreka [JOK
62/1 pacnpoctpaneHue cera. 3armMeHust CoHIa 1 21 https://m.edsoo.ru/FOb3658
Jlynb1
bubmuoreka [JOK
63/2 3axom otpancenm coeta. 2l https://m.edsoo.ru/ff0b38ca
3epkaina. Pemienue 3a1au Ha IpUMEHEHUE 3aKOHA bubnmoreka [JOK
64/3 22
OTpaXEHUs CBETa https://m.edsoo.ru/ffOb3aea
bubmuorexa [JOK
65/4 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA 22 https://m.edsoo.ru/FOb3cse
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
66/5 Hcnonb30BaHMe MOHOTO BHYTPEHHETO OTPAKCHHUS 22
B ONITUYECKUX CBETOBOAAX
JlaboparopHas padota "HccnenoBanue
67/6 3aBUCHMOCTH YTJIa IPEIIOMIICHUS] CBETOBOTO JIy4a 23
OT yTJIa TaJIeHus Ha TpaHuIle "BO31yX-cTeKio""
bu6mmoreka [JOK
68/7 Jluna3el. OnTUdeckas Cuiia JIMH3BI 23 httos://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
69/8 [TocTpoenne N300paXKeHUH B IMH3AX 23 httos://m.edsoo.ru/fobA4da
JlaGopatopHas pabota "Onpenenenue GOKyCHOro
70/9 ACCTOSHUS U ONITUYECKON CUJIBI COOMPAIOLIIEH 24 bubnnorexa [IOK
P " P https://m.edsoo.ru/ff0b4206
JIMH3BI
VYpok-koHdpeperuus "OnTuueckue TMH30BbIE bubnuoreka [IOK
71/10 24
npuoopsr" https://m.edsoo.ru/ffOcOa7e
bu6mmorexa [IOK
72/11  I'ma3 xak onTuveckas cucrema. 3peHue 24 https://m.edsoo.ru/FObA684
73/12 Ypok-konpepennus "JledexTsr 3penus. Kak o5

COXpaHUTH 3peHue"
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Paznoxenne 6enoro cBera B cieKTp. OMBITHI

bubmuoreka [JOK
74/13  Herotona. ClioskeHHE CICKTPAIbHBIX I[BETOB. 25 https://m.edsoo.ru/FOcOfAc
Hucnepcus cBera
JlaboparopHas paboTa "ONBITHI 110 Pa3I0KEHUIO
75/14 0eJI0ro CBeTa B CHEKTP M BOCHPUSITHIO I[BETA o5 bubnmoreka [JOK
MIPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBBIE https://m.edsoo.ru/ff0cOe2a
buabTpH"
76/15 VYpok-npaktukym "BoiHoBbIE cBOWCTBa CBfTa: 26
JcTiepcus, MHTeppepeHIns U AudpaKiust
bubmuoreka [JOK
771 P 2
/ OmneiTel Pesepdopaa v ruranerapHasi MOACIb aTOMa 6 https://m.edsoo.ru/ff0c12a8
7812 PanguoakTuBHOCTH 26
bu6mmorexa [IOK
79/3 IT bopa. M b 27
OCTYHATH HOopa. VIOACIE atoMa Hopa https://m.edsoo.ru/ff0c144c
80/4 HcnyckaHnue U MOIIONICHUE CBETA aTOMOM. 97 bubnnorexka [JOK
KBanrtsl. JIuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c1550
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnunorexa [JOK
81/5 27
UCITyCKaHUs" https://m.edso0.ru/ff0c1672
bu6mmoreka [JOK
2 .H 2
82/6 CtpoeHne aTOMHOTO siipa. HykionHast Mojiens 8 https://m.edsoo.ru/ffoc18ac
OHe CBSI3M aTO ep. Cs3b Macc
a3 : Ife pr?; BSI3M aTOMHBIX sijiep. CBsA3b MacChl U s Bu6morexa [LOK
P https://m.edsoo.ru/ffOclal4
SAnepHbie peakuu. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK
84/8 28
3apsJIOBOTO U MACCOBOTO YHCEN https://m.edsoo.ru/ffOclb4a
85/9 Pemenne 3angau no reme "Anepueie peakuuu” 29
86/10 PannoaktuBHbIE IpeBpanieHus. M30Tomnsl 29 bubnnoreka [HJOK

https://m.edsoo.ru/ff0c2126
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bubmuorexa [JOK

87/11 3 29
AKOH PATHOAKTHBROTO pactiaia https://m.edsoo.ru/ffOc1c58
Penrtenue 3amau mo treMe: "PannoakTUBHBIE
88/12  npespamenus" 30 bubmorexa LIOK
PeBp https://m.edsoo.ru/ff0cld7a
Peaxmu cunTesa u aeitenud saep. MMcTouHUKH
89/13 B Ae P 30
sHeprun CoJiHIIA U 3BE3]T
p JIEp B SIICKTP yro P https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuus "SnepHas sHEpPreTHUKA.
91/15  [leiicTBUs paAMOaKTUBHBIX U3TYUYCHHI HA KHUBbIC 31
OpraHu3mbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92/16  "DieKTpOMAarHUTHOE I0JE. DIEKTPOMarHuTHhIE 31 bubmmorexa [TOK
P . P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBEIE SBIEHUS
KontponbHas padoTa o Teme "IIeKTpOMarHuTHOE
93/17 | momne. DNEKTPOMArHUTHBIC BOMHBL. KBaHTOBBIC 31
saBIeHUS"
94 [ToBTOpenue, o6o0menue. JlaboparopHsie padOTHI 39 bubnmnoreka [JOK
1o Kypcy "Bzaumonerictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600IeHNE. Perenne pacueTHbIX U
95 KaueCTBEHHBIX 3a1a4 o TeMe "TermioBnie 32 bubmiorexa LOK
" 8 https://m.edsoo.ru/ff0c2572
TIPOIIECCHI
[ToBTOpenue, 06o0IeHNE. Perenne pacueTHbIX U Eub OK
96 KayecTBEeHHBIX 3a1a4 no TeMe "KIIJI TermmoBsix 32 nbmmorexa I1

nBuraresuei”

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 06o0IeHNe. Penienne pacueTHbIX U

97 Ka4eCTBEHHBIX 33,[[2'1"1 o Teme "KII/I 1 33 ngg;;?g;igﬁ}:mc 2530

AIEKTPOYCTAaHOBOK
08 [ToBTOpenue, 0606menue. Jlaboparopabsie paboThHI 1 1 33 bubnunoreka [HOK

o Kypcy "CBeToBble siBeHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1mo 1 33 bubnnoreka [HOK

TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606meHue. Pabora ¢ Texctamu 1o 1 34 bubnuorexa [JOK

teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 34 bubnuoreka [IOK

teme "CBeTOBbIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600mmeHne. PaboTta ¢ TekcTamu 1mo 1 34

teme "KBaHTOBas u saepHas puszuka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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