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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€ToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYaroluXcsi M OpraHu3aluio U3yYeHUs
bu3uKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOY4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTh
U3y4EHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJAECpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee SICHbIC
00Opa3ilpl MPUMEHEHHS] HAYYHOTO METOJa TO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENAINoJiaracT OBJaJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPNPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOrpPaMMBbl, YTBEPKIAEHHONW peElIeHuEM



Komnernn Munucrepcrsa npocsemienns Poccuiickoit @enepannu (IpoToKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHUE HMHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYECHUIO NPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX H TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHsI OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH IS Pa3BHTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEHHIO B 3TOM HaIIPaBJICHHH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEldl PU3MUECKOTo COAEepKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHWE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu mpodeCCHOHATIBHON JIeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTelb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHui, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3HKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbl. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SIBICHHUN C TOMOILIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPhl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomel u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO BUKECHHSL.



2. Habmonenue muddysun.
3. HabGmomenue  sBmeHuid,  OOBSACHAIOMIMXCS ~ TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsAOB (C  HCIOJIB30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBneHne uHEpUUM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomerncTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabGnroneHne U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OAHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IapuKa To
HAKJIOHHOM ITUIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPJIOTO Tea.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUSI M YBEIMYCHUSI JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00BEMa, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJIAMU, KUJAKOCTSIMU MU TazamMu. 3akoH Ilackans. [lHeBmaTtuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000y0ukn 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WJIH MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



npasmiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUH.

8 KUIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaWUIIPHBIE sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHUsS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBepiieHne padoThl. Buabl Terionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEIECTBA. Te€MI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHIIEHHS OT aTMOC(HEpPHOro
JIaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBbeix apurarencit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO BUKECHHMS.
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Habmronenue nuddysun.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Tel.

W3MeHeHne naBieHus ra3za IpU W3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuiia u3MepeHus TEMITEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMHU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGnrogenune moctosiHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUSL.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OJHEpruM Tejla B pe3yJbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3IeKTpUYECKuX 3apsAnoB. BzauMmogencTBhe
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCcKUX 3aps/ioB. DJIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
W cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuactka nenu. [locnenoBarenbHOe U MapallyIEIbHOE COEIUHEHHUE MPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MMOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJekTpu3anus Ted.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ACIICHUS ITOJHOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOP MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryupoBaHue CUJIbl TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIOHIAAU IONEPEYHOTO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YePe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrTope.

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

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBaHue u u3yueHue padoThl JIEKTPOIBUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHLIMT CyTIepO3UIUU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbpHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW 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 TEJl OTCUYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHHs Tea 1o OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

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

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHHe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU a0COIIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTHH MPU JABHKEHUU TeJla Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomel u onvimol.

1.

10.

11.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBXKEHUs OpycKa WIM JABUKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHN 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBMXKEHHUHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodpuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHDKCHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuS U BOJIHBI.



KonebarenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUO,
4acToTa, aMIUINTyJAa. MaremMaTnyeckuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KECHHH.

3aryxatomue  koneOanus.  BwiHyxaennsle — konebanusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpasByk u
YIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmropenue koneOaHWil Ted MOJA JEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnpocTpaneHnne npo101bHbIX U MNONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJEOAHMH MaTeMaTHUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOJIeOaHU! MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCMMOCTH IEpUOa KOIeOaHUM MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
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.

ONEeKTPOMAarHUTHOE  MOJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie padbomul u onvimeul.
1. W3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop gydeit B nuna3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomneHue ceera.

Onrtuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ JIy4ed B pacCerBaroIICH JIMH3E.

[Tonmy4yenune n300paxxeHut ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiydya OT YIJIa
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKaje.

3. HccnegoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOIO JIy4ya OT yIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Peszepdopaa u mmanerapHas mojnens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

Snepnas sHepreruka. J[eMCTBHUS paguOaKTHUBHBIX HW3IYyYECHHU Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JJI1 CUCTEMATH3alUuu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3yIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMONATBHO AEATEILHOCTHBIN XapaKkTep TAaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHMs, B KOTOPBIX UM TpeIJIaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSCHATh Hay4yHblE€ OCHOBBI HambOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHMs BCEX MU3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKyd HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3rUecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl  3A0POBbS M  J3MOLUMOHAJIBLHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBuUi 0O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBaHHOCTH HABBIKA PedICKCHH, MPU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOI'O %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOQECCUi, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrM4€CKOro BOCIIUTAHHUS :

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEIICHUs 3aaad B
o0JIacTH OKpy’Kalollled cpeiabl, IJIaHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATBLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBUU TP BBIMOJHCHUH HCCIICIOBAHUN W
MPOCKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICGHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
JESITEILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKDPYXAlOIlyH Ccpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTe ocBoeHUS MpOTrpaMMBI 10 (PH3UKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue aelcTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTaxX,
JAHHBIX ¥ HAOIIIOJICHHUSX, OTHOCSIIUXCS K (PU3HISCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOABI C HCIIOJIb30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh TUIOTE3bl O B3aHMOCBSI3SIX
(bU3UYECKUX BEIINYWH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TOAXOJISIIETO C YYETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HUCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYI0 (GOpPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pelacMbie 3ada4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXKJEeHHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
01arokeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXJICHUS C CYXICHUSMH JPYTHX YYaCTHHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUe U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIEpHMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHON U UHANBUIAYaJIbHON
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiesaTb poyd, 00CYXIaTb MpPOLEcChl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHUSI HECKOJIBKHX JTFO/ICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAYECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM yYACTHUKAMU B3aMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaJIbHOE, TPUHATHE pEUICHUS B TPYIE, MPUHITHE PEIICHUM
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyal[uu U MpeJjiarath rjiaH €€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  PpPe3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCIIC B XOJ BBITTOJIHCHHUS
(¢u3MYEeCKOro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJOBeKa B X0JI€ CIopa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (HU3NYECKUX 3a1ad UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATHS:  (U3MUECKHME M XUMHUYECKHUE  SIBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSA BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

pasnuuath sBiaeHus (qudQy3us, TEIIOBOE ABUKEHHE YACTHIl BEIIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUYECKOE SBICHUE;

pacrmo3HaBaThb MPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOCc(epHOro JaBJICHUs Ha KUBOM OpraHM3M, IJIaBaHUE PbIO, pbluary B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SABJICHH;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3NYECKU CMBICI UCTIONb3YEMbIX BEJTMUHMH, UX 0003HAYEHUS U €TUHUIIbI
(Gbu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3UUYECKUE SBICHUS U IPOILECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEpruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 331a4y 3aIIMCBIBATh KPAaTKOE YCIOBHUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIESAThH ITPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJE OIbITa, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMBIE MIPEATION0KECHHS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
JIpYyroll C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCA TEIA OT BPEMEHHU ABKEHHUS TEJIA, CUIIBI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIBKEHUS, TaBJICHHIE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTEePU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 obecrieueHrst 0€30MacHOCTH TIPU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM U TyTEM CPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
IUTEPATYpy HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaAeTh NpuUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONCPKAHUSA, B TOM
YyucIie myOJuYHO AeNaTh KpaTKUE COOOIICHUS O pe3yiIbTaTaX MPOCKTOB UITH
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3EHTAIUEN;

MPY BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHUH PpaCIpeieisaTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3ysbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC Tela, HACBHIIICHHBIH W HEHACHIIICHHBIN TMap, BIIAXHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHsS OJHEPIUs, TEIUIOBOM JBUTAaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pPACIIMPEHUE U CXKATHE, TEeIUlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIIOnpOBOAHOCTb, KOHBEKIUS, U3yYEHHE),
AIEKTPU3aLUs TeN, B3AUMOJEHCTBUE 3apsA0B, JEHUCTBHS 3IEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUcCTauibl B mpupoe, usiydeHne ConHia, 3aMmep3aHUEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, SJEKTPUIECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd Moa0COB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYUIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (PU3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOIb3Ys
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TemjaoTa MapooOpa3oBaHusi, yJelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUYECKOE HaNpsKEHUE, COMPOTUBIECHUE MPOBOJHUKA,
yZIeTIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIIHOCTH SIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKd W3YyUYCHHBIX 3aBUCHMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma JJ1s yJacTKa LENu, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MUECKHUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumaTte pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  pEIIeHUs 3a7a4d, BBIOMpaATh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHHE HCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, J1€JaTh BHIBO/IBI;

MPOBOAUTL OMNBITHl 10 HAOMIOJECHUIO (U3WYECKUX SIBJICHUNA WU
(bU3nYECKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa U3JIydaromlel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
miomaaun €€ TMOBEPXHOCTH, DJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUsl, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIaKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpPYyro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh WU3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/JIBI 10 PE3YyJIbTaTAM UCCIIEN0BAHNS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOUpPATH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUNH U HEOOXOIHUMBbIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LIeTne C
NOCJIEOBATENbHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN



KU3HU Ui obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH ¢ MpUOOpamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIe;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICISATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOT0O COAEPKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
o0oOmias uMHGpOPMALKMI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YKCIIe MyOJIUYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAessiTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3@ BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTD IPYIIIBI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJECHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMXKEHMs, Aedopmanus
(ynpyrasi, mjgacTHuYeckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, TH(PA3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCIyCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIy4deHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSMOJIMHEMHOE pacnpoCTpaHEHUE, OTPAKEHHWE WU MPEJTOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTro CBETa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBJICHU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA T€N U (PU3NUECKHUE SIBICHUSA, UCTIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAasl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KoyieOaHuM, JYIMHA BOJIHBI, TPOMKOCTbh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEJIUYMH,
0003HAaY€HUsI M EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPIO3ULMK CHJI, MPUHIUI OTHOCHUTENIbHOCTH [ 'anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (U3MYECKUX SIBICHM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BEIUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIEC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE [UIsl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMNBITHl MO HAOTIOACHWIO (U3MUECKHX SIBICHUN WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIPOCTPAHCHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYyITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOl BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

OPOBOANUTh MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HadyalbHOW CKOpPOCTH, MEepHOAa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yIia MPEeJoOMJICHHUs OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIUYUH B BUAEC TAOJWIl M TPaQUKOB, JeiIaTh BBIBOIBI TIO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUECKUX BEIHYUH (CPEmHSISA
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4YecKas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W TMPY>KUHHOTO MASTHHKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOU
IIOTPEIIHOCTHA U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JIy4, TOHKAas JIMH3a, TIaHETapHasi MOJCIIb aTOMa, HyKJIOHHAS MOJIENb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEpucKor, (Qoroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,

HCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIbHBIX TPUOOPOB U TEXHOJIIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIPaKTUYECKUX  3a]ady, ONTHYECKHUE CXEMbl s
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOauTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MYCCKUX 3HAHWUN B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHnuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS U COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaloIIeH cpele;

OCYIICCTBJIATh TOUCK WHGpOpMaHUK (U3HUUECKOTO COJICPKAaHUS B
HuTepHeTe, camocTosATENHHO (HOPMYIHPYSI MOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBITOJIHEHUN YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIbl, PECYPCHI
cetu VHTepHeT, BIaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpKaHMUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro Mupa
bubnunoreka LIOK
1.1 ®du3uka - HayKa o0 MPUPo/Ie 2
yia o TpHpoa https:/m.edsoo.ru/7£416194
bu6 K
1.2 du3nYecKre BeITUYHUHbI 2 1 uommorexa 110
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmorexa HOK
) ya & https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 C 1
TPOCHHE BelecTBa https://m.edsoo.ru/7f416194
27 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnnorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 ArperaTHble COCTOSIHHS BEIECTBa 2
P - https://m.edsoo.ru/7f416194
Hroro o pazneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
buo6 OK
3.1 Mexanuueckoe IBMKEHHE 3 nbnmorexa Il

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

32 Hrepiuitd, Macca, IIOTHOCTS 4 ! https:/m.edsoo.ru/7£416194
bu6nmoreka [IOK
33 Cuuna. Baget o 14 2 https:/m.edsoo.ru/7£416194
Hroro no pazneny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMHu, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 5
JlaBreHHe KHAKOCTH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATMochepHOe AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoreka IIOK
31 Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2 I1 1
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. M 4 1
>3 eRaupeckad snepht https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Termoste mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITMCAaHUus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M ) 8 1 3
CXAHMHECKHC BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHuTHOE MOJIE U bubnnorexka [JOK
3.1 6 2
JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6 2 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Wroro no pazneny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
5.3 JIEPHBIE peaKINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 10N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckue BeINYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl P TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aloT IIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3nYecKux
ABJICHUM C IIOMOLIBIO MOJEIIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTh IOJIETA
mapuka, mymeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIbIIe, YeM
OoJibIIe BhICOTA MycKa"

Crpoenue BemectBa. OMBITHI,

7 JOKa3bIBAIOIHUE JUCKPETHOE bubnmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBH>KEHME YacTull BEUIECTBA bubmmorexa [TOK
HBet https://m.edso0o.ru/ff0a013e
Vpok-uccienoBanue «OMnbITH 11O
9 HaAOJIFOEHUIO TEILIIOBOIO
pacuIupeHus Ta3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa OK
p P P https://m.edsoo.ru/ff0a05c6
IBHKEHHE
but6mmoreka [IOK
13 Ckopocthb. EAUHHUIIEI CKOPOCTH
P A A P https://m.edsoo.ru/ff0a079¢
14 Pacuer mytu 1 BpeMeHHU ABMKEHUSA bubmmorexa TIOK
yr p https://m.edsoo.ru/ff0a0aed
HWuepnus. 3akoH HHEPLIUU.
P . P bubnuotexa [JOK
15 B3aumopeiicTBre Ten Kak MpUYnHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUSA TCJI

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet macchl

bubnunorexa LIOK

16
1 00beEMa Tea IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas paboTa
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeJIa
13 Pemenwne 3agau o teme "llnoTHOCTH bubmuorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c¢c
Cua KaK XxapakTepuCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmarivn) Npy>KUHBI OT
MPUIIOKEHHON CUIIBI»
21 SBnaenne tarorennsa. Cuia TIKECTH
CBsi3b MEX1y CHIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubnuorexa [IOK
e ) | https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuia TSKeCTH
Cuita TSKECTH Ha JPYTHUX IJIaHeTax.
23 dusngeckue xapakKTepUCTUKU bubmorexa HOK
p P https://m.edsoo.ru/ff0al1502
IUIAHET
but6mmorekxa [IOK
24 H3mepenne cun. JluHaMoMeT
p A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnokeHne IBYX CHJI, HallpaBJIEHHBIX
. " . P bubnuotexa [JOK
26 10 OJTHOM MPSIMOM.

PaBHozelicTByIOImAast CUiI

https://m.edsoo.ru/ff0ala70



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
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYyIOIIAsA CHT"

28

29

30

TpeHue CKOJIbKEHNS U TPEHUE
1oKos1. TpeHue B mpupoie U TEXHUKE

JlaGopaTtopHnas pabora «M3yueHue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBIICHUS U
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEM

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0alb9c

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amag mo Temam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cuny», «CHUibeDy,
«PaBHOIEUCTBYIOIIAs CUIDY

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHas pabora o Temam:
«MexaHndecKoe IBIKEHIE,
«Macca, IIoTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuibe»

33

Jasnenue. CriocoObl yMEHbILIEHUS U
YBCIUUYCHUA OaBJICHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBnenue ra3a. 3aBUCUMOCTh
JIaBJICHUS Ta3a OT 00bEMa,
TeMIepaTypsl

Ilepenaua naBneHust TBEPABIMU
TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
3akoH Ilackains

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a25b0



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

JlaBiieHUE B )KUJIKOCTH U rase,

bubnunorexa LIOK

36 e aei e
PPISBAHMOC ICHCTBHEM CIIBT https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3anau o teme «JlaBienue bubmuorexa [IOK
B )KMIKOCTH U rase. 3axkou Ilackaimsy https://m.edsoo.ru/ff0a2826
bu6nmmorexa [IOK
38 Coo0
OODIHAIOTIHECH COCY B! https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKMAKOCTHBIN HacocC
AtMmocdepa 3eminu. [Ipuannbl
CYIIECTBOBAaHUS BO3YIIHOM
41 O?(J)IJIOI{KH 3emiun 3aB};ILzI/IMOCTL bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBHICOTHI
HaJ[ ypOBHEM MOPS
4 Bec Boznmyxa. AtmocdepHoe bubnnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Hsmepenue armocdepHoro bubmuoreka [JOK
nasienust. Oneit Toppuuenn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepouns. AtmochepHoe bubmuorexa [IOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "

ATtmocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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

47

JlelicTBUE KUJIKOCTHU U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas paboTa
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MIOTPY>KEHHOE B JKUIKOCTH)

bubnunorexa LIOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH Beca
TeNa B BOJAC OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YaCTH
Tena»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYHUPOBAHUE JIOJKHA U
omnpezaeneHue eé
rpy30M0aBEMHOCTH"

52

Pemenue 3agad mo reMam:
«ILlimaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPABIX TEN, )KUAKOCTEN U Ta30B»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota no teme
«/laBiieHue TBEPIBIX T, KHUIKOCTEH
1 Ta3oB»/Bcepoccuiickast
npoBepouHas paboTa npu
MMPOBCACHNU C UCITIOJIb30BAHUCM
KOMITbIOTEpA



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubnunoreka LIOK

>4 Mexanrieckas padota https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK

33 MomuocTs. EMHAIE MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpoxk-uccienoanue "Pacuér

56 MOIIHOCTH, pa3BUBAaEMOM MIpHU 1
noabéMe 1o Jjectuune"

57 [IpocTsie MexaHu3mel. Peryar.

PaBHOBecue cun Ha ppruare
Prruaru B TexHuke, ObITY U IPUPO/IE.

53 JlaGopaTtopHnast pabora 0.5 bubmmoreka [JOK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478¢e
pPaBHOBECHUS pbluara

59 Pemenne 3amau nmo reme «YciIoBus bu6nmorexa LIOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro neicTpust

60 mexaHu3Ma. JlaboparopHas pabota 0.5
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

61 Pemenne 3amau mo reme "Pabora, bu6mmoteka IIOK
MotHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHeprusl.

62 Kunetnueckast 1 noTeHIIabHasg bubnmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTHs

63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmnorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEpUMEHT 110 TEME 1

"JKCepUMEHTAJILHOE OIPE/IETICHHUE



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

N3MEHEHHS KHHETHUECKOH U
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAaHMH TeJa 110 HaKJIOHHOH
IUIOCKOCTH "

65

KonTtponbHast pabora o Teme
«PaboTa 1 MOIIIHOCTb.
Dueprus»/Beepoccuiickast
poBepoyHas paboTa mpu
MPOBEJICHNH Ha OYMaKHOM HOCHUTEIIE

66

PesepBHeIil ypok. Pabora ¢ TekcTamu
o TeMe ""Mexannueckoe aBuxeHue"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6

67

68

PesepBusliit ypok. Pabora ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX Tell,
JKUJKOCTEH U Ta3oB"

PesepBHslit ypok. Pabora ¢ Tekctamu

o TeMe "PabGora. MOIIHOCTS.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4ffe



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

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE ITOI0KEHUS
1 MOJEKYJISIPHO-KHHETHYECKOI TEOpUHU 1 bubnnorexa [IOK
yip p https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIC MOJATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOro, JKUAKOTO U | bu6nmoreka LIOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHMH BeIleCTBa Ha OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopHble Tena 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacHiupeHue U c:kaTue 1 buGnnorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS 1
YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bu6nuorexa [IOK

U3MECHEHUS BHYTPEHHEW dDHEPruu

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

bubnunoreka LIOK

10 Buag! Tenionepesaty https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IlpakTnueckoe

1 HCIIOJIb30BAHHUE TEIJIOBBIX CBOMCTB bubnuorexa [IOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoaudecTBo Temnorsl. Y aenbHas bubnunoreka LIOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OalaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTopHnas pabota

14 "UccnenoBanue sBICHUS bubmuoreka [{OK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"

PacuyeT xonmyecTBa TEMIOTHI,

15 HEO0OXOIUMOTO JJIsl HATPEeBaHUS Tela
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN
JlaGopaTopHas pabota

16 "OHpg,I[eJIleI/Ie I})/,HCJIBHOP'I bubnmorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DOHeprus TomMBa. Y IeabHast but6mmoreka [IOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE

bubnunorexa LIOK
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs

TCIIJIOTA IJIaBJICHUSA

https://m.edsoo.ru/ff0a71d2



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

JlaboparopHas pabota

19 "OnpeneneHue yeabHON TemI0ThI buGnuorexa [IOK
. https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJ1a
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSL. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
21 apooOpa3oBaHus U KOHICHCAIIUH. bubnuoreka [{OK
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JTaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
” pabota "Onpenenenue bubnmnorexa [JOK
OTHOCHUTEJIbHOU BIQXKHOCTH https://m.edsoo.ru/ff0a7628
BO3;IyXa"
7 Pemienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTH TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII/I TermmoBoro nBurarens.
25 TenioBble ABUTATEIN U 3alATA bubnmorexa [IOK
. https://m.edsoo.ru/ff0a7c7¢c
OKpYKaroIleil cpebl
%6 3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTUHU B TEIIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe
7 1o TeMe ""TerioBbIe SBICHUS. but6mmoreka [IOK
H3meHenue arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a832

Berrecrna"



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KontponbHast pabora o Teme

Bu6muoteka [JOK
28 "Tennossle sABieHUs. MI3MeHeHHe 1
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BELIECTBA
29 OnekTpusanus Tei. JIBa pona
IIEKTPUYECKUX 3apsI0B
VYpoxk-uccienopanue "DnekTpusanus
30 TeJ UHAYKIUEN U IIpU
COMPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
0 HanpsokeHHOCTD 37€KTpUUECKOro Bbu6motreka [JOK
nons. [IpuHumn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekrpudeckux 3apsaoB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAaHEHU DIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pewrenue 3anau Ha npuMEHEHUE bubmuoreka [JOK
35 .
CBOMCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBHS €T0
36 cymecTBoBaHus. McTouHnKN brbmorexa [OK
ym ) https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
. bubnuotexa [JOK
37 JleficTBHS 2EKTPUYECKOTO TOKA

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmnoreka HOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U eé
COCTaBHBIEC YaCTH
Cwita Toka. JlabopaTopHas pabora

41 "U3mepenue u eI; Jmp OBaEI/Ie CHJIBbI 0.5 bubmorexa [IOK

| P perysHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 BoasT™merp. JTaboparopras pabota 0.5 bubmmoreka [JOK
"N3mepenue u peryampoBaHue ' https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

13 CormnpoTHuBiIeHHE TPOBOTHUKA. bubnnorexa [JOK
VY ienpHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO

44 CONPOTHUBJICHHS TPOBOJHUKA OT €0 1 bubmmorexa [IOK

P p A https://m.edsoo.ru/ff0aa738
JUTMHBI, TIIOMIAU TIOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCUMOCTD CUJIBI TOKA OT
45 HanpspkeHust. 3akon Oma s buGnnorexa [IOK
P ’ https://m.edsoo.ru/ff0aad44a
ydacTKa Ienu
JlaboparopHas paboTa
| abOpaTOpHai b BuGmorexa [[OK
46 HccnenoBanue 3aBUCUMOCTH CHITBI 1

TOKa, HIYIIETro Yepe3 pe3ucTop, ot

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

IlocnenoBarenbHOE U napaujiCJIibHOC

47
COCIMHEHUS TTPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 MpaBUJIA CIIOKEHUS HANIPSKEHUI bubnmnoreka HOK
[IPU TOCIEAOBATEIILHOM COCTUHEHUU https://m.edsoo.ru/ff0aaa58
JIBYX pPE3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IpaBuJja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
apajuieIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpuMeHEeHHE
50 3akoHa OMa JJ1d pa3IuyHOro bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Pa6ota u MomHOCTh
bubmmoreka IIOK
51 AIIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThI 1 MOIITHOCTH Bubmiorexa IIOK
P P " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FITEKTPUUECKON bubmuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe
| bu6nunorexa LIOK
54 10 TeMe "DJIEKTPUUECKHE 3aps/bl.

3apspKeHHbIE Tea U UX

https://m.edsoo.ru/ff0abd2¢c
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B3aumojiericTBus. [locTostHHBIN
3NIEKTPUYECKUM TOK"

KontponbHast pabora o teme
"DnexTpuuecKkue 3apsabl.
3apspKeHHbIE Tela U UX
B3aumojiericTBus. [locTossHHBIN

bubnunoreka LIOK

55 . o
aJIeKTpUYecKuid TOK'"/Bcepoccutickas https://m.edsoo.ru/ff0abea8
poBepoYHas paboTa npu
MIPOBEJICHUH C UCIIOJIb30BaHUEM
KOMIIBIOTEPA
56 ITocTostHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MarauTHoe moJje
bu6nmorexa LIOK
58 3eMiIM U ero 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MarauTtHoe nose
bubmmoteka IIOK
59 3JIEKTPUYECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpumeHeHue P1EeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 0.5 bubnuotexa [JOK
"N3yueHune neicTBUS MATHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 3JIEKTPOJIBUTATENEH B TEXHUUECKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢
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"KoHCcTpynpoBaHUE U U3yUEHHE
paboThI dNIeKTpoABUTATENS "

62

63

64

65

66

Onbitel @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKLIHUH.
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS IIEKTPUUECKOI SHEPTUH.
DJIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPTUu

[ToaroroBka K KOHTPOJILHOU paboTe
1o TemMe "DIEeKTPUYECKHUE U
MarHUTHBIC SIBJICHUS"

Konrponbnas pabora no reme
"DJIeKTpUUECKNE U MATHUTHBIE
ssneHus""/Beepoccuiickas
npoBepouHas paboTa npu
IIPOBEJCHUH Ha OYMaKHOM HOCHUTEJIE

PesepBHelit ypok. Pabora ¢ Tekctamu
1o teme "TensoBsie sABICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bu6mmoteka IIOK
https://m.edsoo.ru/ff0accSe

67

Pesepsubrit ypok. PabGora ¢ Tekctamu
o TeMe "IlocTossHHBIN
AIIEKTPUYECKUI TOK"

but6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6d

68

Peseprubriit ypok. PabGora ¢ Tekctamu
o teMe "MarauTHble ABiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

MexaHnueckoe ABUKEHUE.

1 A 1 https://lesson.edu.ru/03/09
MarepuanbHasi TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHNYECKOT'O IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE | bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsMOIUHENHHOE

4 nBuxeHue. CpeHsss © MTHOBEHHas 1 https://lesson.edu.ru/03/09
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKECHUS. 1 https://lesson.edu.ru/03/09
I'paduk ckopoctu
JlaGoparopHas paboTa

. "Onpenenenre ycKOpeHus Tena npu | | bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”
CBoboanoe nagenue Tei. OnbITh

8 1 https://lesson.edu.ru/03/09
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0ad8d4
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0adb18
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE https://lesson.edu.ru/03/09
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ac72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3a1ay Ha mpuMEHEHHE
14 3ak0oHOB Hprorona Bxoanas bubmmorexa LHOK
https://m.edsoo.ru/ff0aeb6e
JUarHOCTHKA
15 Cuna ynpyrocr. axon Iyka it mediora e
16 Pemenue 3amgau no reme «Cuna
YOPYTOCTH
JlaGopatopHas T
17 <<OHpI;j[e?II;HiIeF:Ife6:TI?OCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBI»
bubnmoreka [JOK
18 Cua penns https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/Ie I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK

TPEHUs CKOJIbXKEeHUs"

https://m.edsoo.ru/ff0af8be



https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0af8be

Permrenne 3aga4a mo reme "3aKOHBI

21 Hprorona. Cuna ynpyroctu. Cuiia bubmmorexa [JOK
Tpems” https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO bubmmorexa LIOK
S — https://m.edsoo.ru/ff0af044
VYpok-koHpepennus "JIBuxeHue Tl

23 BOKPYT T'PABUTALIMOHHOTO LIEHTPA https://lesson.edu.ru/03/09
(Conneunas cucrema). ["amakTukn"
Pemenue 3amau nmo teme "Cuna

24 TSDKECTH U 3aKOH BCEMHUPHOIO bubmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

25 IlepBas xocMHuY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpIOTO TENA C EE:SJ.I;I;T:;;??WI;% (36
3aKPETUIEHHON OCHIO BpAI[CHHSI. T '
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOoMIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpI0TO TENA C https://lesson.edu.ru/03/09
3aKpEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LienTp TsxecTn

)8 Pemenne 3agau mo reme "MomeHT bubmuorexa [JOK

cuisl. LlenTp TskecTn"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0b02b4

[ToaroroBka K KOHTPOJILHOU paboTe

29 1o TeMe "MexaHn4ecKoe JBH)KEHUE bubmmorexa [JOK
. " A ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KontponpHast pabora o Teme
30 "MexaHu4eCKOoe JIBHKEHUE bubmorexa HOK
o 8 " ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynsce tena. Umiynsc cumsl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aWMO/ICHICTBUE

1 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c

_ HP
33 YpoK-KoH(epeHL eaKTHBHO‘? https://lesson.edu.ru/03/09
JBUKEHUE B IIPUPOJIE U TEXHUKE
bu6mmoreka [IOK
34 M 0
exafieckas pabota H MOTIHOCTE https://m.edsoo.ru/ff0b0al84

35 PabGoTa cutbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

O 0

36 (L TPEASIICIHE PADOTRL CIIRL TPeriy https://lesson.edu.ru/03/09
MIPU paBHOMEPHOM JBHKEHUH Tea
110 TOPU3OHTAIIBHOM MOBEPXHOCTH
CBs13b DHEPrUM U PabOTHI.

37 P p https://lesson.edu.ru/03/09
[ToreHuuanbHas sHEprus

18 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH coXpaHe JHE

39 KOH COXPAHEHMA SHEprHit B https://lesson.edu.ru/03/09

MCXaHUKE



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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https://lesson.edu.ru/03/09
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https://lesson.edu.ru/03/09
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https://lesson.edu.ru/03/09

40 JlaboparopHas pabota «3ydenue bubnmoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KomnebaTenpbHOE IBH)KCHHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOoaHusl.
42 BrinyxaeHHbIe KOJIEOaHus bubmorexa [IOK
YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
M N o
43 ATCMATHHCCII 1 TPy HHHBIHI https://lesson.edu.ru/03/09
MasITHUKHU
VYpok-uccnenoanue «3aBUCUMOCTh
44 Ieproaa KojieOaHui OT JKECTKOCTH bubnmnorexa LIOK
PHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»
IIpeBparienne YHEPTUH TIPU
45 perpatt p p https://lesson.edu.ru/03/09
MEXaHUYECKUX KoaeOaHusIx
Jlaboparopnas padborta
46 «Om I:: eJIl::HI/IeII)laCTOTLI U TIepuoga bubmmorera [TOK
peA . pHOA https://m.edsoo.ru/ff0blaec
KoJie0aHU# MPY>KUHHOTO MAasTHUKA
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCHUMOCTH TIEPHO/Ia KOJIeOaHHit bu6mmoreka [IOK
rpysa, IOABELIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexannyeckue BoJIHEL. CBOiicTBa
48 MeXaHWYeCKNX BOJH. IIpononbHbIe 1 bubmorexa LOK
- PO https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
VYpok-koHpepenius "MexaHnuueckue
49 BOJIHBI B TBEPAOM TEIIE. https://lesson.edu.ru/03/09

CelicMuuecKue BOJIHEI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0b197a
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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https://lesson.edu.ru/03/09

3Byk. Pactipoctpanenue u

50 oTpasKeHe 3ByKa https://lesson.edu.ru/03/09
Ypok-uccnenosanue "Hadmonenue

51 3aBHCHMOCTH BBICOTEI 3BYKa OT https://lesson.edu.ru/03/09
4acTOThHI"
['poMKOCTb 3BYKa U BbICOTA TOHA.

52 AKycTiecKHii pesoHanc https://lesson.edu.ru/03/09

53 Ypok-koHpepenius "YabTpazByk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM padoTe

54 110 TeMe "3aKOHbI COXPaHEHHUS. E:fsj'l/l//I;T:;sigg/IifObZSfO
Mexannueckne KoineOaHust ¥ BOJHBI" T ]
KonTponbhas pabota no Teme

55 "3aKOHbBI COXpaHEHUS. https://lesson.edu.ru/03/09
Mexannueckue Kosie0aHust ¥ BOJTHBI"

56 DIIEKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH https://lesson.edu.ru/03/09
Ypok-konpepenus "[lkana

53 AJIEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcronb30BaHNE 37E€KTPOMArHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBsA3U"
Ypok-uccnenosanue "M3ydenne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C bubmmorexa [IOK
HOMOIIbIO MOBHBHOTO Tenedona” https://m.edsoo.ru/ff0b2c6e
Pemenue 3anau Ha onpenenenne

60 YaCTOTEI U JUIMHBI https://lesson.edu.ru/03/09

BHGKTpOMaFHHTHOﬁ BOJIHBI



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0b23ca
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https://lesson.edu.ru/03/09
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DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTth cBeTa. BoiHoBbIE bubmmorexa [JOK
P . https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemienue 3a1au Ha mpuMeHEHNE bubmmorexa [IOK
P https://m.edsoo.ru/f0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MPEIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue 1MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaXXE€HUs B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 IIPEJIOMJIEHUS CBETOBOTIO JIy4a OT https://lesson.edu.ru/03/09
yrila naJeHusl Ha TpPaHulle "BO3yX-
crekso""
Ypok-koHpepeHIus
"Hcnonb30BaHUE TTOTHOTO
67 BHYTPEHHETO OTPAXKCHUS: https://lesson.edu.ru/03/09
CBETOBO/bl, ONTUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
. bubnnoreka [HOK
69 [Moctpoenne n3o6pakeHu B TMH3AX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b38c4
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JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorie TUH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
Ypok-koHpepennus "['na3 kax

7 ONTHYECKask CUCTEeMa. 3pEeHHE. bubnnoreka [JOK
Jedextsl 3penus. Kak coxpaHUTh https://m.edsoo.ru/ff0b4684
3penue"

Paznoxxenue 6enoro cBeta B CIIEKT.

73 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX 1[BETOB. /ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pa3I0XKEHUIO OETOro CBEeTa B CIIEKTP

74 Y BOCIIPUSTHUIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ff0c0e2a
WX HaOJIOICHUN Yepe3 IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

75 CBOICTBA CBETA: JUCIIEPCHS, https://lesson.edu.ru/03/09
uHTepdepeHms u quppaxus'

76 Konponbras padora no reme https://lesson.edu.ru/03/09
"CBeToBbI€ sIBJICHUS"

77 Omneiter Pe3epdopia u muranerapHas bubnmoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 Hocrynatst bopa. Mozexs atoma https://lesson.edu.ru/03/09

bopa



https://m.edsoo.ru/ff0b4206
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I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

bubmuorexa [JOK
79 .K . JInneii
ATOMOM. RBAHTBL. JIHHCHHATEIC https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmnorexa [IOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3otomnsbl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon monypacmnana https://lesson.edu.ru/03/09
Ypok-koH(pepeH s
86 "lfa I/IoaKngli{H? U3Iy4eHUS B bubmmorera [TOK
a yi " https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 cox paHeHESI 3apsIA0BOTO U bubmorexa LHOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
28 DHeprus CBSI31 aTOMHBIX SITIED. bubnmoreka [JOK
CBs13b MacChI U SHEPTHH https://m.edsoo.ru/ff0c1d7a
Pemenne 3amau no teme "SnepHeie
&9 | A Aep https://lesson.edu.ru/03/09
peakuuun
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepe "Anepna
91 pox-Kongeperts "Snepaaz https://lesson.edu.ru/03/09

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0c1e88
https://lesson.edu.ru/03/09

pPaauOaKTUBHBIX U3NTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[IpoBepounas pabora o reme
"DJIeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBnenus"
93 [IpomexxyTouHas arrectanus https://lesson.edu.ru/03/09
[ToBTOpEHME, 000OIICHUE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa [JOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
B3aumopeiicTBue Ten
[ToBTOpenue, 0600menHue. Pemenue
95 ACYETHBIX U KaYECTBEHHBIX 3aa4 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2572
1o Teme "TerIoBbIe MPOIECChI
[ToBTOpenue, o6obmeHue. Pemenne
pacyeTHBIX U KaUeCTBEHHBIX 3a71a4
no teme "KIIJ[ TermoBeix
96 neurareineii" Ilosropenne bubmaorexa [IOK
P ’ https://m.edsoo.ru/ff0c2a22
o0o0mieHue. Perenne pacueTHbIX U
KadyecTBEeHHBIX 3a7a4 no teme "KIIJ]
3JIEKTPOYCTaHOBOK"
[ToBTOpenwue, 0600meHue. Pabora ¢
97 TEKCTaMH 110 TeMe ""3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHHUs B MEXAHUKE
[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypC
| ‘@DOPATOPHBIE pabos pey Bu6mmorexa IJOK
98 CaetoBsle sBienus" [loBropenue,

00001tenne. Pabora ¢ Tekcramu 1o
TeMe "CBeTOBELIE SIBJICHUA"

https://m.edsoo.ru/ff0c2¢52



https://m.edsoo.ru/ff0c223e
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600menune. Padora ¢
Tekctamu 110 Teme "Konebanus u

bubmuorexa [JOK

99 BosHbI". [loBTOpEeHUe, 0600IICHHE. 1 hitps://m.cdsoo.ru/fl0c2e8?
PaboTa ¢ TekcTamu 1o Teme
"KBanToBas u sinepHas ¢pusuka'
100 PesepBHbIil ypok 1 https://lesson.edu.ru/03/09
bubmuorexa [JOK
101 P i 1
0 C3CPBHRIM YPOK https://m.edsoo.ru/ff0c2b30
. bubnuorexa [JOK
102 P 1
0 CSCPBHBIH YpOK https://m.edsoo.ru/ff0c3044
OBIIEE KOJIMYECTBO YACOB I1O0 102 7

[TPOT'PAMME



https://m.edsoo.ru/ff0c2e82
https://lesson.edu.ru/03/09
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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