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MNOACHUTEJBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHUS
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI MPEIMETHOrO COJACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3ZYIOUINM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoJiee sICHbIC
00Opa3Ilpl MPUMEHEHHS] HAYYHOTO METOJa MO3HaHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOUW TPaMOTHOCTH U
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpEAINONaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

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



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

npuUOOpeTEeHNE HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUSA M (popMUpOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yueHUs OCHOB
CTpOEHUS MaTepUU U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npodecCHOHANIbHON JEeSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHIO B 3TOM HAMpaBJICHUMU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUHN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHNBaHWE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIICPUMEHTATBHBIX 3a/JaHHM, MpeIaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BenuuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAHMs: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKUX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTé M 3aKOH
['yka. M3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa 0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (meopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcJOoBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue mpaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJ[ mpocteix Mexanun3mos. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTrnueckas M NOTEHUUAJbHAs DHEPrUs.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUKEHHUSL.



v ok W

© ® N o

Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJiIeHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHsT BHYTpPEHHEH »JHEpruuM Tella B pe3yJbTaTe
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOIO TOKAa.
HcTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJIIECHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uend. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMmo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJICHCTBHE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJIOCOB MarHuTa.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pe3 PE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUNW IIPU  IIOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA, MIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue KII/] nHarpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHnpoBaHue u u3y4eHue paboThl ANEKTPOABUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

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

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

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

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

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJId. [loTeHIManbpHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4YeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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



9.

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

Habmronenne MexaHn4ecKux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KabuHeTa (PU3MKH.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TET.

CoxpaHeHMe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

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

OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUs OpycKa WIM JABUKCHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHHHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI IPHU PABHOMEPHOM JIBHXKEHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aK0Ha COXpaHEHHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTyAa. MarteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsie — koseOanusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. I'pomMKoCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHui Tel MOJ ACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHY)ISHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHO1a KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWH rpy3a, MOABEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMAarHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHErHOE
pacnpoctpaHenue cseta. 3atmeHust CosHua u Jlynsl. Otpakenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpeloMieHUs cBera. [lonmHoe BHyTpEeHHee
OTpaxkeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrioxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ JIy4ed B pacCerBaroIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTpaK€HHUsI CBETOBOrO Jyda OT yria
naJIeHuUs.
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2. W3ydenne xapakTepuUCTHK H300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHnue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3YyX—CTEKIION.

4. llomyyeHnue n300paKeHHI C MTOMOIIBIO COOMPAIOIIIECH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUSI M ONTHYECKON CHIIBI COOMpAroIIei
JIVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

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

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepuon nonaypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX H3IYyYECHHM Ha IKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

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 OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYCHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUU YaCTUIBI 1O TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIb TTPEHA3HAYEH JJIsI CUCTEMATH3alNH
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajis 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GOopMHUpPYETCs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/ieia peaanu3yercs 3a
CYET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHMS, B KOTOPBIX UM TpeJaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILECHUS U COXPAHEHHs BCEX U3BECTHBIX BHUJIOB
DHEPI'UHU.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

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

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

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeATEIIbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C ANEKTPUUYECKUM M TETUIOBBIM O0OpYyIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa pehJIEKCUH, MPU3HAHKUE CBOETO IIpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUI;
— MHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQPECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUgd Ha NpPUMEHEHUE (PU3NYECKUX 3HAHWUW Ui pElIeHHs 3a7ad B
0o0JIaCTU OKpY’Kalolllel cpenpbl, IJIAaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPeIbl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U IMyTed Ux
pelieHus;

8) aganTanum K M3MEHSIIOIMIUMCH YCJOBUSIM COUMAJBHOW M NPHPOJAHOI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

— TIIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHHe 1e(UIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

— IUTAaHUPOBAHUE CBOEr0 PA3BUTHUS B NPUOOPETEHUMH HOBBIX (PU3MUECKHUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JICMCTBUM C Y4YETOM BIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MporpaMMel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4YCOHBIC  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEUHSI B pACCMATPUBAEMBIX (haKTaXx,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHU M MTPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAaHUEM JIEYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIOTE3bl O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 1O CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOW rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOoJIepKaHue
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYacCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOJIMYHO NPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUAYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JOCTHKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOErO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus: GU3NYECKUuX 3HaHU;

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

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHUS) pe3yJIbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUAM;

CTaBUTh c€051 HA MECTO APYroro YejIoBeKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIEUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSBICHUE HU3YYEHHbIX (PU3WYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs], TyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOTro Tena, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PUIUEHT TOJE3HOTO JACMCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTCHIIMAIbHASL DJHEPTHsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BEJTUUYHH, UX 0003HAYCHUS U €TUHUIIbI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUA MEXAHUYECKOU
OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIISATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiCHEHUE u3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JIEWCTBUS, HCIONB3Yys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OMbITa U (GOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE H3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIUYHMHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JIBMXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TEIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOLIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHUs TeJ, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B



IJIAHUPOBAHUM  YYEOHOTO WCCIIEIOBAHUSA, COOMpPATh YCTAHOBKY U
BEITIOJIHATh W3MEPCHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pEe3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX Ta0nuI] U TpadUKOB, AeNaTh BBIBOJBI IO pe3ysibTaTaM
HCCIIeIOBaHUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJa, JCHCTBYIOIMIAas Ha TOTPYXEHHOE B
KUJIKOCTh  TeJo, KOA(D(PUIMEHT TMOJE3HOr0  JICUCTBUA  MPOCTHIX
MEXaHHU3MOB), CIIeIys MPEIJIOKEHHONW MHCTPYKIIMU: TIPH BBITIOJIHEHUU
U3MEPCHUI COOMpaTh SKCIEPUMEHTANIBHYIO YCTAaHOBKY W BBIYHCIISTH
3HAYCHHE NCKOMOM BEJIUYHNHBI;

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

YKa3bIBaTh MPUHIAIBI JACUCTBUS NPHOOPOB W TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJONPOBOAA, THAPABINYECKHNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS U COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKalOIlEe Cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CpPaBHEGHHS Pa3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIepKaHUs, CIIPABOYHbBIE MaTEPUaJIbl, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HA
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO COJICPKaAHUSA, B TOM



YyucIie myOJuYHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAMOTHO HCIOJIB30BaTh U3YUYEHHbIN
MOHATUUHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHHM C TIOCTABJIICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYIINbI, BBICTPAMBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOIHOCT, KOHBEKIUS, W3JIYy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHUCAHMI0 MX XApPaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd mor0CcoB, pOJIb MATHUTHOTO TTOJIS 11 )KM3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TPU JTOM IMEPEBOJUTHh MPAKTHYECKYIO 3ajJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TEeIJIOEMKOCTh BEIECTBA, VYACNbHAs TEIUIoTa



IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIlIHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HaIpsDKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYMH,
HaXOoAUTh (OPMYJbI, CBS3BIBAIOLIME JIAHHYI0 (U3NYECKYIO0 BEIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Ys OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO--KNHETUYECKON TEOPHUH
CTPOEHMSI BEIECTBA, MPUHLUII CYNEPHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTKa Lenu, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOICTBA T, B TOM YHCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI WU (QOPMYJIbI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHHE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0bEma, TeMIepaTypbl, CKOPOCTH MpoLiecca OCThIBAaHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUsl, ONMMUCHIBATH X0/ ONBITA U (DOPMYITUPOBATH BHIBOIbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbI, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOINEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COITPOTUBIICHUS BEUIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M INApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIOB JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM HA MX ONUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKAM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIJIOBHBIE 0003HAYEHHUS 3JIEMEHTOB JIEKTPUUECKUX LENeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaIOLIEH CpeIE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPHU BBINIOJHEHUHN YUYE€OHBIX 3a/laHUil Hay4YHO--IIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIATE PE3yIbTaThl POCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapat Kypca (OU3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA AEHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbl UCITYCKaHUs U TMOIJIOLICHUs, alibda-, OeTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JIBIKCHHE, KOJIeOATEIHbHOE JBIKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKWBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOIOTHYECKOE JIEUCTBHE BUIAUMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpeMEIIeHHe, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS JSHEPTUS CXKATON
MPY>KUHBI, KHHETUYECKAast JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3MYECKUH CMBICT WCIOJb3YEMBIX BEIIMYHH,
0003HaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBJICHUS U IPOICCCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsTI0BOTO U MAaCCOBOTO YHCET



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTDH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (DU3MUECKUE BEJIMYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIOINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJQUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS! (PU3NUYECKOM BEINUUHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$u3MYECKUX METOIOB, HCIONB3yS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB M3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAYeHUEe U3MepsaeMOl BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

NPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HadajdbHOW CKOpOCTH, TIepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BETUYMH B BHUAC TAOJHIl M TPaHUKOB, JeJIaTh BBHIBOABI 1O
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJTHOTO TAaACHMsI, XECTKOCTh MPYKUHBI, KOIPPUIMEHT TpEeHUSI
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOAaHUI MaTeMaTH4ecKOoro W MPYKMHHOTO MAasTHHUKOB, OINTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAMOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPCHHUS, CIeaysl TPEIJIOKEHHONW WHCTPYKIIUHU, BBIYHUCIATH 3HAUYCHHC
BEJTMYMHBI U aHAJTM3UPOBATH MTOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
000Opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPH3HAKM W3YYEHHBIX (DH3UUECKHX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX ONMUCAaHUA (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONIB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUHA U  HeoOXoauMble (U3UYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpAIOLEel JTMH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHUS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHMS B OKpYXKaIOIIeH cpee;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJYYCeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHM U IOTIOJTHUTEIBHBIX UCTOYHHKOB,;



MCIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKd U CONpPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
IS T HayIa © HpHpoe https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBCHHOHAYYHBII METO]T TO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
p - https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHne H B3aUMOIeiiCTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmrorexa LIOK

https://m.edso0.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 Huepuits, Macca, MI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTRIE MEXATHIME! https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXATITCCRAT JHEpTIA https://m.edsoo.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBHIEE 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexanndeckue K0J1e0aHUA H BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pazgen S. KBaHnToBbI€ SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE 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




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypchl
dusnueckue IBICHUA https://videouroki.net/
@u3nYecKue BEIMYHUHBI U UX U3MEPEHUE https://videouroki.net/
VYpok-uccnenosanue "M3mepenue
3 TEeMIIEPATYPHI IIPU IIOMOIIH KUIKOCTHOI'O 1 1 https://videouroki.net/
paTypsl 1P

TEPMOMETPA U JaTYUKA TeMIEpaTyphl"”

4 Mertoasl HaydyHOTrO 1o3Hanus. OnucaHue 1 bu6nmorexa LIOK
(bUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIpoBepka runoTessl:

aJIbHOCTH MONETA IIapuKa, IYIEHHOTO . .

5 g P yi 1 1 https://videouroki.net/
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI, s OK
HOIHNOTEKA
6 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 a
https://m.edsoo.ru/ff09fe0a
BEIleCTBa
bubnuoreka IIOK
7 JIBr>KeHMEe YaCTHIT BEIIECTBA 1 1
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO

8 HaOJTIOJICHUIO TETJTIOBOTO PACIIUPEHUS 1 1 https://videouroki.net/
ra3soB»

9 ArperatHble COCTOSIHHS BEIIECTBA 1 https://videouroki.net/

p



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://m.edsoo.ru/ff09f72a
https://videouroki.net/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://videouroki.net/
https://videouroki.net/

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

10 O6006menue mo pazaeny «llepBoHayanbpHbIC ﬁg{iﬁ;;?:g;gﬁ}; 020378
CBEICHUS O CTPOCHUHU BEUIECTBA
11 Mexanunueckoe aBrKkeHue. PaBHoMepHOE 1 bubnmnoreka HOK
HEPAaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
12 CkopocT®. EMMHHIG ckopocTh https://m.edsocl)l.ru/ff0a079c
13 Pacyer myT v BpeMEeHH JIBHIKCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
bubmmoreka [JOK
14 Nuepuusa. Macca — Mepa MUHEPTHOCTH TeN https://m.e dsoc])_.lru 11080610
15 IInorHocTk BemecTBa. Pacuer Maccel u bubnunoreka LIOK
o0beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
16 Ha6opaTopHa;.1' pabota «OnpeneneHue https://videouroki.net/
IJIOTHOCTH TBEPAOTO TEJay»
17 Pemenue 3agad nmo teme "[LnoTHOCTH bu6mmoteka IIOK
BemecTna" https://m.edsoo.ru/ff0al23c
18 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS https://videouroki.net/
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
19 3aBUCHUMOCTH pacTsLKeHUs (AepopMariim) https://videouroki.net/
MPYXUHBI OT IPHIOKCHHOHN CHITBI
20 SABnenue Tarorenus. Cuna TsHKECTH https://videouroki.net/
CBs13b MEX]ly CHJIOHN TSKECTH U MacCou
21 Tena. Bec Tea. Penrenue 3amad mo teme bubnmorexa LOK
"Crita TokecTr” https://m.edso0.ru/ff0a1778
29 Cuia TsDKeCTH Ha APYTHX IJIaHeTax. bubnmnorexa [JOK

Pu3NYeCcKne XapaKTepUCTUKH TUIAHET

https://m.edsoo.ru/ff0a1502
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bubnunoreka LIOK

23 Hsmepetiie ciu. Jluamomerp https://m.edsoo.ru/ff0al8cc
bub6nmoreka [IOK
24 Bec Tema. Hepecomocts https://m.edso0.ru/ff0al778
o5 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70
26 Pemenue 3agau no reme
"PaBHoneiicTByromas cr"
97 Cuia TpeHus u e€ BuAbl. TpeHue B mpupoe bubnnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
08 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnnorexa [JOK
CHUJIBbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»
29 PemeHHe; 3ajat Ha (V)Hp CACIICHHC https://videouroki.net/
PaBHOJICHCTBYIOMICH CHITBI
Pemenue 3amau mo temam: «Bec Tenay,
30 «['paduueckoe n3o00pakeHne CHII, brbmmorexa LIOK
& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID)
KontponbHas paboTa mo TemMam:
31 «MexaHunueckoe qBKeHuey, «Macca, https://videourokinet/
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0pakeHue cun, «CHbh»
39 JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK
YBEJIUYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
33 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnuotexa [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376
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34 [lepenaya naBieHus TBEPABIMU TEJIaMH, Bbu6muoteka [JOK
XKUIKOCTSAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
35 JlaBiieHHE B XKUJIKOCTH U T'a3€, BBI3BAHHOE bubnmnoreka HOK
JIEWCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
36 Pemenue 3agaud no reme «/laBienue B bubnuorexa [JOK
XKUJKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
Bu6muoteka [JOK
37 Coobwaiompecs cocynkl https://m.edsoi_.[ru/fan297O
38 IM'uapaBnuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
39 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN https://videouroki.net/
Hacoc
40 ATmocdepa 3eMiH U IPUYKHBL € Bbu6mmoteka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnnoreka [JOK
41 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.e dsoi.[rou /f10a2b5a
42 N3mepenne armocdeproro napnenus. OnbIT bubnnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
43 3aBUCUMOCTB aTMOC(EPHOTO JIaBICHHS OT bubnnorexa [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
m Bbapomerp-anepoun. AtmochepHoe bubmmnoreka HOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue fanaq o Teme " AtMochepHoe https://videourokinet/
JlaBJICHUE
JleiicTBHE KUAKOCTH U Ta3a Ha
46 MOTPYKEHHOE B HUX TeJN0. ApXuUMeI0Ba bromorexa LIOK

culia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://videouroki.net/
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://videouroki.net/
https://m.edsoo.ru/ff0a3276

Jlaboparopnas pabota «OnpeneneHue

bubnunoreka LIOK

47 BBITAJIKUBAIOIIEH CUJIBI, IEWCTB el Ha 1
H da yrott https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKCHHOE B KHIKOCTh)
Jlaboparopnas paboTa 1mo Teme
48 «ccnenoBanue 3aBUCHMOCTH Beca Telia B 1 bubnunorexa LIOK
BOJIC OT 00BbEMA MOTPYKEHHOU B KUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIay»
bubnunoreka LIOK
49 IInaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopuas padora "KoHcTpynpoBanue
50 apeoMeTpa WIH KOHCTPYUPOBAHUE JIOJAKHU H 1 https://videouroki.net/
onpesereHue e€ rpy30no LEMHOCTH"
Pemrenne 3agay mo remaM: «IlnaBanue
ol cynoB. BoznyxormnaBanuey, «/laBnenue bubmmorexa [JOK
YAOB. BOSAYE . https://m.edsoo.ru/ff0a3654
TBepI[I)IX TCJI, ZKUAKOCTCU U I'a30B»
KontpoabHas padorta o teMe «/laBieHue ) .
52 p p . J https://videouroki.net/
TBEPABIX TN, )KUAKOCTEH U Ta30B»
bu6mmoteka IIOK
53 Mexannyeckas padborta
P https://m.edsoo.ru/ff0a3f82
bu6nmorexa LIOK
54 MomtHoCcTh. EAWHUIIEI MOIITHOCTH
m JUHHTL m https://m.edsoo.ru/ff0a3f82
Vpoxk-uccnegosanue "PacuyéT MOIIHOCTH, . .
55 p E[ . B | 1 https://videouroki.net/
pa3BUBaeMOU MpU MOJABEME T10 JIECTHUIIE
ITpocTele Mexann3Mbl. Peraar. PaBHOBecHe . .
56 p https://videouroki.net/
CHWJI Ha pbIYare
Prruaru B TeEXHHKE, OBITY U IIPUPOJIE.
Y ¥ HPHD bubnuorexa [JOK
57 JlabopaTtopHas pabota «lccnenoBanue 0.5

YCJIOBHI paBHOBECHS pblyara»

https://m.edsoo.ru/ff0a478e
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Pemmenue 3aa4 o temMe «Y CI0BUS

bubnunorexa LIOK

58
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro neicTpus
59 Mexanu3ma. Jlaboparopuas pabora 0.5 https://videouroki.net/
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
60 Pemenue 3amad mo treme "Pabora, bubnuorexa [JOK
motnHocTh, KITI" https://m.edsoo.ru/ff0a4c48
61 Mexanunueckas sHeprus. Kunernueckas u bubmmoreka [JOK
MOTEHIMAIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
. bubnuorexa [IOK
62 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTUU
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMEeHTaIbHOE OIpEIEIICHHIE
63 W3MEHEHUS KHHETHYECKON 1 1 https://videouroki.net/
MOTEHIIUATIBLHON YHEPTHH MPU CKAThIBAHUU
TeJa 0 HAKJIOHHOMU MIOCKOCTH"
Kontponbnas padota no teme «Pabora u i i
64 P P https://videouroki.net/
MOIIHOCTb. DHEPTHUS»
65 PezepHblil ypok. Pabora ¢ TekcTamu mo bubmuoteka [IOK
TeMme "MexaHn4eckoe aBUkeHue" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
66 teMme "JlaBneHne TBEPABIX TEI, ) KUIKOCTEH B bubmorexa LOK
N P ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
PeseprubIit ypok. Pabora ¢ Tekcramu mo . .
67 p" P | https://videouroki.net/
teme "Pabota. MomHoOCTb. DHEeprus
PeszepBHBIil ypok. paboTa ¢ TEKCTaMH TIO ) )
68 P YPOK- P https://videouroki.net/

teme "Pabora. MoutHocTs. DHeprus”
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1 bubmorexa LOK
p https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha . )
4 p . - 1 https.//videouroki.net/
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bu6nmorexa LIOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cxKaTue 1 brbmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEeMIIEpaTyphl CO . )
8 patyp patyp 1 https://videouroki.net/
CKOPOCTBIO TEIUIOBOTO JIBHXKEHUS YaCTHI]
9 Buyrpennss sueprusi. CnocoO6bl H3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN HEPTrUun https://m.edsoo.ru/ff0a5c60
bub OK
10 Buap! Teronepenaun 1 nbamorexa [

https://m.edsoo.ru/ff0a6412
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Ypoxk-koudepenuus "[Ipakruueckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BEUIECTB bubmmorexa LIOK
" https://m.edso0.ru/ff0a65c0
Y MaTEpUAJIOB B LEJISIX YHEProcOepeKeHHs
12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0o.ru/ff0a6976
13 YpaBHeHue TeII0BOro 6agaHca. bubnmnoreka HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padora "UccinenoBanue
14 }IBJ'IeIfI/IH Tznn0§6MeHa IIpU CMEIINBaHUHT bubmmorexa LIOK
N . P " https://m.edso0.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOABI
Pacuer konndecTBa TEIIOTHI,
15 HEO0OXOIMMOT0 /IJIsi HarpeBaHUs Teja U https://videouroki.net/
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtopnast pabora "Ornpeznenenue bubnnorexa [JOK
yIEIbHON TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeibHasl TEII0Ta bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHNE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpezaenenue bubnnorexa [JOK
yIEIbHON TEIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ffO0a72fe
20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bu6muoreka [JOK

3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHHUS

https://m.edsoo.ru/ff0a786¢
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Bnaxnocts Bo3ayxa. Jlaboparopuas pabota

bubnunoreka LIOK

22 "OmnpeneneHne OTHOCUTENLHON BIAXXHOCTH
ped | https://m.edso0.ru/ff0a7628
BO3JIyXa
Pemenne 3amau Ha onpejesieHUe BIIAKHOCTH . .
23 A pea https://videouroki.net/
BO3/1yXa
[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. J[Burarenb BHyTpEHHETO https://videouroki.net/
CTOpaHHUs
o5 KII] TenmoBoro nBuraresns. TemnoBbie bubnnorexa [IOK
JIBUTaTEIM U 3alIUTa OKpyKarolenl cpebl https://m.edsoo.ru/ff0a7c7c
3aK0H COXpaHEeHUs U IIPEBPAICHNUSI YHEPTUH . .
26 P beBpalll P https://videouroki.net/
B TETUIOBBIX IIPOIECcCcax
[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
27 "TerutoBble siBieHus. M3Menenue bubmorexa LOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIIEeCTBA
KonrtponsHas padorta no teme "TennoBbie
28 saBieHus. I3MeHeHne arperaTHBIX bubnmorexa [TOK
N " P https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BellleCTBa
Dnextpusanms Ten. JIBa poaa . .
29 prsat /lsa pon https://videouroki.net/
ANEKTPUUYECKUX 3apsI0B
VYpok-uccrnegosanue "ODaeKTpU3alHsI TEI . .
30 P . ! TPHsat " https://videouroki.net/
WHIYKIIHCH U TIPU COTIPUKOCHOBEHUN
31 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HampspkeHHOCTh
but6mmorekxa [IOK
32 aneKTpudeckoro nos. [puHmun

CYNEPHO3UIUU IJICKTPUICCKUX moJiei

https://m.edsoo.ru/ff0a8a0a



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

Hocurenu snekTpuueckux 3apsiioB.

33 N https://videouroki.net/
DnemeHTapHbIi 3apsia. CTpoeHue atoMa

34 [IpoBOgHMKY U TUANEKTPUKU. 3aKOH bubnuoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6

35 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubmmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBanus. MlcTouHUKN bubmmorexa LIOK

ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 IEKTPUICCKOTO ITOJISI HA TTPOBOIHHUKY H 1 https://videouroki.net/
JIADTIEKTPUKH"

39 DIIEKTPUYECKHUI TOK B METaJIAX, KUJIKOCTAX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH https://videouroki.net/

41 Cwuiia Toka. JlabopaTtopHas pabora 05 bubmuoreka [IOK
"N3MepeHue 1 perympoBaHHe CUibl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKkoe HanpshkeHue. BonbTmerp.

42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmmorexa LIOK

PaTopHazi p f) ' https://m.edsoo.ru/ff0a9e14
PETYIHPOBAHKE HATIPSHKCHUS

43 CornpoTuBieHUE NPOBOAHUKA. Y ACIBHOE bubnuoteka [JOK
COIIPOTUBIICHHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBICHUS 1 bubnuoteka [JOK

MPOBOJIHUKA OT €r0 JJIMHBI, MJI0IAI1
MONEPEYHOr0 CeYeHusl U MaTepuaa”

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTb CHJIbI TOKA OT HaIps>KCHUA.

bubnunorexa LIOK

45 3akon Oma 1 yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccienoanue
46 3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 bubnmnoreka HOK
pE3UCTOP, OT CONMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE https://videouroki.net/
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka npaBuina
48 CJI0’KEHHUSI HAPSKEHUH MpU bubmmoreka [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas paboTta "IIpoBepka npaBuina
49 JUTS CEIJ'IBI IS)FOKa ipn napanJP;enLIP;OM ’ bubmmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa bubmmnoreka HOK
JUISL PA3JIMYHOTO COEMHEHUS TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
paboThI ¥ MOLTHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUECKHE IIETH U MOTPEOUTENN
53 aIIeKTpuYecKoil sHepruu B ObITy. KopoTkoe brbmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DrekTpuUecKue 3apsabl. 3apsKCHHBIC Tena bubnmnorexa [JOK

" X B3auMoaeiicTBus. IlocToIHHBIN
ANIEKTPUYECKHUI TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtponbHast pabora o Teme
"DnexTpruuecKue 3apsabl. 3apsSKEHHbIC Tella

bubnunorexa LIOK

55 . .
U UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
3NIEKTPUYECKUM TOK"
56 ITocTossHABIE MAarHUTHI, UX B3aUMO/ICHCTBHE https://videouroki.net/
57 VYpoxk-uccinenosanue "M3yuenue nosnei 1 bubnmnoreka HOK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MarHuTHoOe 1oJie 3eMiId U bubnuorexa [IOK
€ro 3HadyeHue s )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nosie
59 3JIEKTPUUECKOr0 Toka MarHuTHoOE I10JIe bubmorexa [JOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne AIeKTPOMArHUTOB B TEXHUKE.
60 JlaGopaTtopHas pabora "M3yueHue AcicTBUS 0.5 bubmorexa [JOK
patopHaz p Vi | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MMPOBOJIHUK C TOKOM
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoIBUTaTeneii B
N bubnuoreka [{OK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
y https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHCcTpyrpoBaHue U
u3ydeHue padoThl AJIEKTpoABUTaTENSA"
OmnpiTel Papajes. 3aKOH IICKTPOMArHUTHON i .
62 P P https://videouroki.net/
nHaykuuu. Ipasuno Jlenna
Dnektporereparop. CrocoObl MomydeHus
63 IIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHLIUN https://videouroki.net/
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
IToaroroBka Kk KOHTPOJIBHOM padoTe MO TeEME ) .
64 a p p https://videouroki.net/

"DNIeKTpUUECKNE U MATHUTHBIC SIBJIICHUS"



https://m.edsoo.ru/ff0abea8
https://videouroki.net/
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

65 KonTtponbHast pabora o Teme 1 Bbu6muoteka [JOK
"DNEeKTpUUYECKHUE U MATHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnuoreka [JOK

66 1
teme "TenuoBble sBieHUA" https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. PaboTa ¢ Tekctamu o 1 bubmmoreka [JOK
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK" https://m.edsoo.ru/ff0acdc6

68 Pe3ep'1'3HHI71 ypok. Pabota ¢ "'IIGKCTaMI/I o 1 https://videouroki.net/
TeMe "MarHuTHbIE SIBICHUS

OBILIEE KOJIMYECTBO YACOB I1O
- 68 145

[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Mexanunueckoe qBrkeHue. MarepuanbHas . .
1 1 https://videouroki.net/
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOe IpAMOINHENHOE NBIKEHHE 1 bubnmorexa LOK
p P https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe nIpsiMoIMHEHHOE IBMIKEHIE. . .
4 p p P A 1 https://videouroki.net/
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1 https://videouroki.net/
CKOPOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHmI{) TCJ‘I;) npu aBH0pc1<o €HHOM 1 1 bubmmorexa LHOK
YEROP PP . YERop " https://m.edsoo.ru/ff0adb18
JIBYDKEHUH 10 HAKJIOHHOM IJIOCKOCTH
8 Cso0OoHOe nagenue teir. OneITel [ anmnes 1 https://videouroki.net/
PaBHOMEpHOE JBMIKEHHE T10 OK HOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ u 1 bubmmorexa [TOK
p P ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBLHOE YCKOPEHUE 1 https://videouroki.net/
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https://m.edsoo.ru/ff0ad474
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https://videouroki.net/
https://m.edsoo.ru/ff0adb18
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bubmuoreka [JOK

11 [Tepserii 3akon HproToHa. BekTop critbt httos://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hertotona. Cynepno3uius Cui Eggj}?}fiﬁgﬁ}; 026982
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon I'yka ngs?E;?:;zggﬁanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu» https://videouroki.net/
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Chuta Tpenus https://m.edsogru/fanf738
bubnmnoreka [JOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» httos://m.e dsogru 1F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
KO3 pUIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau nmo treme "3akoHbl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas https://videouroki.net/
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6mmoreka [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

25
HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJbHOW TOYKH.

26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [HOK
TBEPAOIO TENA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaleHus

27 MowmenT cuibl. LlenTp TsbkecTn https://videouroki.net/

08 Pemenue 3amau no reme "MOMEHT CHUJIBL bu6mmoreka [IOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "MexaHn4yecKoe ABUKEHUE bubmmorexa LIOK

. 8 ) ' https://m.edsoo.ru/ffob0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHHYEeCKOE IBUIKECHUE bubmmorexa LIOK
. 8 ) ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbCa. YTIPYroe U Bubmmorexa LIOK
P YIRes. S I https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIeiicTBUE

39 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnuotexa [JOK
uMmmyisca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepeHIus "})eaKTI/IBHOC JBUYKEHUE https://videouroki.net/

B IIPUPOJIC U TEXHUKE
bubmuorexa [JOK
4 M

3 CXAHHHCCKA1 aOOTA H MOUIKOCTE https://m.edsoo.ru/ffOb0Oa84

35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JI

36 aboparopnas pabota «OnpeneneHue https://videouroki.net/

paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM
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https://m.edsoo.ru/ff0b0408
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JABMXKCHUU TCJIa 110 FOpHSOHTaHBHOﬁ
IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37 https://videouroki.net/
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHECHHSI SHEPTUU B MEXAHUKE https://videouroki.net/
40 JlaboparopHnas pabota «3ydeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €T0 bu6mmoreka [IOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
3aryxaroue KosuebaHus. BelHyXeHHbIE bubnuoreka [IOK
42
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 Marematuueckuil ¥ NIpyKUHHBIN MassTHUKH https://videouroki.net/
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 K01€0aHni OT )KECTKOCTH I WHBI ¥ MacCBI bubmmorexa [TOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
IIpeBpamenue >He exa ec . .
45 PEBPATICHHUE SHEPTHH TPH MEXAHIHECCKHX https://videouroki.net/
KOJIeOaHUIX
JIaGoparopHas padora «Onpeaenenne
46 qaCTopTLI Hpne Ifo a KOJ'Ie6afII/III[71 o WHHOT'O bubmorexa [IOK
pHOA pyx https://m.edsoo.ru/ffOblaec
MAasTHAKA
JlaGoparopHas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja fonegaﬂnﬁ rpy3a bubmmorexa [TOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBELIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexannueckue BoiHbL. CBOMCTBA
bu6mmoreka [IOK
48 MeXaHH4YeCKUX BOJH. [IpoonbHbIe U

MOINICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe
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https://m.edsoo.ru/ff0b197a
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Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI

49 . . " https://videouroki.net/
B TBEpIoM Tene. CeilicMUuecKre BOJIHbI
50 3ByK. PacnipocTpanenue U oTpakeHHue 3ByKa https://videouroki.net/
VYpoxk-uccnenoanue "Habmonenue . .
51 P ! 8 " https://videouroki.net/
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'pomMKOCTB 3ByKa M BBICOTA TOHA. . .
52 p EIK https://videouroki.net/
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
UHQPa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "3akoHbI coxpaHeHHus. MexaHnueckue bubmmorexa [OK
PAHCHIDA. https://m.eds00.ru/ffOb25f0
KoJie0aHusl U BOJHBI
KoHnTpomnpHas padoTa 1o Teme "3aKoHbI
95 coxpaHeHus. MexaHndeckue KojiebaHus u https://videouroki.net/
BOJIHBI"
56 DNIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
ONEeKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://videouroki.net/
VYpok-koHpepenmus "llkana
58 AJNIEKTPOMATrHUTHBIX BOJIH. Vcnosb3oBanue bubnnorexka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JUJI1 COTOBOU https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3yueHue CBONCTB
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO bubmorexa HOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
Pemienue 3agau Ha onpeieIEeHUE YaCTOThI U . )
60 8 ped https://videouroki.net/

JJITUHBI SHGKTpOMaFHHTHOﬁ BOJIHBI
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DNEeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuoreka [JOK

61
CxopocTh cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue csera. 3armenus CoiHIA U bubmmorexa [JOK
Pacpoctp ' https://m.edsoo.ru/ff0b3658
Jlynsl
3aKOoH OTpa)keHHs cBeTa. 3epkaia. Pemenue
63 3a]a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEeHUs bubmmorexa [JOK
P P https://m.edsoo.ru/ffob38ca
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXeHUSI B ONTHYECKUX CBETOBOJAX
JlabopaTtopnast pabora "HccnenoBanue
3aBUCHUMOCTH yTJia MPeTOMIICHHUS] CBETOBOTO . .
66 yriatip " https://videouroki.net/
Jy4da OT yIJIa MMaJIeHus Ha TpaHuIle "BO3ayX-
creksio""
VYpoxk-koHdepenuus "HcnonapzoBanne
67 MTOJTHOTO BHYTPEHHETO OTPaKEHUS: https://videouroki.net/
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [JOK
69 [TocTpoeHre N300paKeHH B JTMH3AX
R p https://m.edsoo.ru/ffOb444a
JIaGopartopHas pabota "Onpenenenue
patopHai p P . bubnmoreka [JOK
70 (OKYCHOTO PACCTOSIHHS M OTITUYECKON CHITBI

cobuparoriei TuH3bI"

https://m.edsoo.ru/ff0b4206
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71 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubmmoreka [JOK
npuOops!" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onrtuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 ypOK-KOH(l)epeHI_II/{'}I "edexTol 3penus. Kak httos://videouroki.net/
COXpPaHUTb 3pEHHE
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI
74 Herotona. CrnoxeHnne CrieKTpaibHbBIX [[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaboparopHas padota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUSITHIO IIBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 BETOBbIe (GUIbTPHI"
VYpok-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: JucIiepcus, uHTephepeHIus U https://videouroki.net/
mudpaxus"
77 OmnbiTel Pesepdopia u mianeTapHasi MOJIEb bubnuoteka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa https://videouroki.net/
79 HcnyckaHue U MOIIONICHUE CBETa aTOMOM. bubnnoreka [JOK
KBantsl. JIuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnmnorexa [JOK
VCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [JOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK

MOJ€ENb

https://m.edsoo.ru/ff0cl18ac
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bubmuoreka [JOK

83 PannoaktuBHbIe peBpatienus. M30Tombl httos://m.edsoo.ru/ffoclald

84 Pemenue 3amau mo teme: "PamnoakTHBHEIE bubmuorexa [JOK
npeBpaiieHus” https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana https://videouroki.net/

86 Ypok-koHpepennus "PagnoakTBHBIC bubnnoreka [HOK
W3JIy4EHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnorexa [JOK
3apsI0BOI0 U MacCOBOTO UHCE https://m.edsoo.ru/ffOc1c58
DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnuoreka [IOK

88
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepueie peakiuu" https://videouroki.net/

90 Peakuuu cunTte3a u neneHus saep. bubnuorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "SnepHast sHepreTuka.

91 JleficTBHS paiOaKTUBHBIX U3JIy4EHUN HA https://videouroki.net/
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "DNEeKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonTponbHas pabota mo Teme

93 "ACKTPOMATHHTHOE MO, https://videouroki.net/
DJeKTpOoMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600meHne. JlabopaTopHbIe bubnuorexa [JOK

pabotsl 1o Kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://videouroki.net/
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://videouroki.net/
https://m.edsoo.ru/ff0c1e88
https://videouroki.net/
https://m.edsoo.ru/ff0c223e
https://videouroki.net/
https://m.edsoo.ru/ff0c245a

[ToBTopenue, 0600mmenue. Pemenne

95 ACYCTHBIX ¥ KaUYECTBEHHBIX 3a7a4 110 TEME 1 bubmmorexa [JOK
ﬁ) " 8 https://m.edso0.ru/ff0c2572
TemioBbIe MPoOLIECCHI
[ToBTopenue, 0600mmenue. Pemenne
bubmuoreka [JOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei"”
IToBTOpenue, 06o0eHNE. Permenune
bu6mmoreka [IOK
97 pacUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubnuorexa [JOK
paboTsl 1o Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600menue. Padora ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTropenue, 0600menue. Padora ¢ 1 bubnuoreka [IOK
tekcTamu 1o Teme "Kosebanust u BOHbBI" https://m.edsoo.ru/ff0c2e82
[ToBTrOopenue, o0o0mmenue. Pabora ¢ bubnuoreka [IOK

101 1
TekcTamu 1o TeMe "CBeTOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padota ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siaepHast 1 https://videouroki.net/
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, § xknace/ [lepsimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe o0iectBo «M3aaTebcTBO
«IIpocBemienue»

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., BanoB A.W., [letpoBa
M.A., AkimmonepHoe obuiectBo «M3natensctBo «IIpocBerienue»

» Guszuka: 7-i kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,

HBanoB A.N., AkuronepHoe obmiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
YMK Ilepoimikun A.B., ®usuka 7 kiace, U3narensctBo "Ipoda"
YMK Ilepoimikun A.B., ®usuka 8 knace, U3gatensctBo "Jlpoda”

YMK Ilepoimikun A.B., ®uzuka 9 knace, UzpatensctBo "Jlpoda”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DNEeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI 1O (DU3UKE

Hazpanue caiita Aapec caiita AHHOTaIus
Poccuiickuii 061meo06pasoBatenbHbiid optai http://experiment.edu.ru

Nudopmarnus 060 Bcex BUgax 00pa3oBaTEIbHON MPOYKIIUUA U YCITYT,



HOPMATHUBHBIX JOKYMEHTAaX (BKJItOUas O0(UIIHaTbHbIE TEKCThI), COOBITHSIX
o0Opa3oBaTeIbHOM KU3HHU.

Enunas komreknus mudpoBbIX 00pa3oBarebHBIX pecypcos http://school-
collection.edu.ru

B Konnekuuu npeacraBieHbl HAO0PHI HUPPOBBIX PeCypCcOB K O0IBIIOMY
KOJIMYECTBY YU€OHUKOB, pEKOMEHI0BaHHbIX MuHoOpHayku PD k
UCII0JIb30BAHUIO B 1IKoJax Poccuu, MHHOBAIMOHHBIE YU€OHO-METOIMYECKHE
pa3pabOTKH, pa3HOOOPa3HbIE TEMATHYECKUE U MPEIMETHBIC KOJUICKIIUH, a TAKXKE
Ipyrue yuyeOHble, KyJIbTypPHO-TIPOCBETUTEIBCKUE U MO3HABATEIbHBIE MATEPUAIIBI.
®enepanbHbIi HEHTP MH(DOPMATMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIUOP)
http://fcior.edu.ru

Caiit ®IIUOP obecrieunBaeT KaTaJIOrU3aIUIO SJIEKTPOHHBIX 00pa30BaTEIbHBIX
PECYPCOB Pa3IMYHOr0 TUIIA 33 CYET UCIOJB30BaHMUs €AMHON MHPOPMAIIMOHHOM
MOJIENT MeTaJaHHbIX, OCHOBaHHOU Ha cTtaHaapTe LOM.

Caiit n1s npenogaBaTeneil PU3NKM, ydaluxcs U UX poauTeNen
http://www.fizika.ru

Ceroans cailt — 310 60J1ee 2000 daitioB: yueOHUKH, TA0OPATOPHBIE U
KOHTPOJIbHBIE paOOThI, TECTHI, (aKyJIbTaTUB U MHOIOE€-MHOT'0O€ JIPYTOE.
College.ru: ®usuxka http://college.ru/fizika/

Bbl MOkeTe MOCMOTPETh B OTKPBITOM JIOCTYIE Y4eOHUK, BKIFOUEHHBIH B KypC
"OtkpoiTas Ouzuka" (YYEBHUK), nopaboTaTh ¢ MHTEpaKTUBHBIMU Java-

anmeramu o ¢pusuke (MOJEJIN), orBetuts Ha Bonpockl (TECTHI). Paznen



OU3NKA 8 UHTEPHETE conepxut 0630p MHTEPHET-PECYPCOB 10 (hDU3HUKE.
Okcnpecc-tectel EI'D, ctaTthu u HOBocTH 0 EI'D .

I"azeta «Dusukax http://fiz.1september.ru

["azeta «@u3uka» u3garensckoro aoma llepsoe ceHTAOps.

®denepanpHas 3a04Hast (HU3MKO-TEXHUYECKAS MIKoJa Tpr MOCKOBCKOM (hU3HKO-
TEXHHYECKOM HHCTUTYTE http://www.school.mipt.ru

O3DTII paboraer B TecHOM TBOpueckoM coTpyauudectse ¢ MOTU u npyrumu
oOpazoBaTeabHbIMU yupexieHusiMu PO, peanusys nporpaMmmy HEMPEPHIBHOTO
o0Opa30BaHus B LIENH "TIKOJIA — YUYPEKIECHUE JOBY30BCKOTO JOMOIHUTEIBHOTO
oOpazoBaHusi — BY3'".

Hayuno-nonynsipusiii pusnko-mMaremaruueckuii sxypaan "Ksant" (Apxus
HoMmepoB) http://kvant.mccme.ru/

[IepBb1i B MUpE HAYUYHBIN KYPHAJI IS LIKOJIbHUKOB, PACCUMTAHHBIA HA
MacCOBOTO YMTATEJIS.

[Topran ecrecTBeHHBIX Hayk: Pusnka http://www.e-science.ru/physics
I'maBnas 3anava paznena ®U3MKA - o0beAUHUTS JIOACH HHTEPECYIOIUXCS
(bU3UKON U MPEIOCTABUThH YUTATEISIM MAaTePUAIIBI TIO TEOPETUUECKOMN (hU3BHUKE.
Beenenune B nanorexunosoruu http://nano-edu.ulsu.ru

Cdepa HaHOTESXHOJIOTHH CYUTASTCS BO BCEM MUPE KITFOUEBOM TEMOM IS
texHonorud XXI Beka.

NznatensctBo BUHOM. JlabopaTopus 3uanuii. http://metodist.lbz.ru/

CaiiT MeToar4ecKou ciry>KO0bl U3aTENbCTBA OCYIIECTBIISIET OOPATHYIO CBSI3b C



YUUTENSIMHU, CETEBYI0 KOHCYJIBTAllMOHHYIO TOAIEPKKY IEIAroroB Kak CujaaMu
aBTOpoB Bcex Y MK, Tak u meTonucramu uznarenscrBa. Ha caiite
(GYHKIIMOHUPYIOT aBTOPCKHE MacTepckue pazpadborunkoB Y MK, B pamkax
KOTOPBIX MPEJTaraloTcsi METOIUIECKAE MaTepUabl aBTOPOB, (POPYMBI €
YUUTEISIMU, TOTIOJTHUTEIbHBIC 3JIEKTPOHHBIE IPUIIOKEHHS B CBOOOTHOM JIOCTYTIE
JUUISL BCEX YUMTENEH, a TAKKE JIEKTOPUU T10 PA3JIUMYHBIM HAIIPABICHUSIM
uH(popMaTH3auu 00pa30BaHUs U OpraHU3alud 00yYEHUsI B OKPHITON
MH(OPMAITMOHHOU Cpejie.

3AHUMATEJIbHA S ®1U31KA B BOITPOCAX U OTBETAX
http://elkin52.narod.ru/

CrpaHullbl cailTa yYUTENIA-METOIUCTA, 3aCTyKeHHOro yunrteia PO Bukropa
NBanoBuua EnbkrHa OyKBagbHO MPOHU3AHBI HIKCIIEPUMEHTOM —
JIEMOHCTPALIMOHHBIM U (PPOHTATIBLHBIM, JIJIS JIFOOO3HATEIIbHBIX, — OTIBITAMU-
dbokycamu. OOCy)1at0TCs MPOOIEMBbI SKCIIEpUMEHTa U Teopun. OueHb MHOTO
MaTepualia K ypokaMm B BU/JIE MOJIE3HBIX HAOMIOJAECHUN U PaCCyKICHUH.

KIIACCHASI ®U3UKA http://class-fizika.narod.ru/index.htm

Cainit Enenbsl AnekcanapoBHbI bananHON, MHTEPECHBIN U I YUYUTEIIECH, U JJIs1
YYEHHUKOB (4TO TOCMOTPETH, YEM YBJICUbCS, UTO MOYUTATh). HeoObuHbIC
MaTepualibl K ypokaM, B OCHOBHOM JiJisl 7-TO U 9-T0 KJ1accOB (Hampumep,
ONTUYECKHUE WILTIO3UU), MHOTO JIOMAIIIHUX SKCIEPUMEHTAIIbHBIX 3aIaHUM.

OU3UKA B AHUMAILIMAX http://physics.nad.ru/physics.htm.

JlecsiTh OU€Hb KPACUBBIX aHUMALIMIA IO OCHOBHBIM pa3zzesiaM (PU3UKU —



MEXaHUKe, TEPMOJIMHAMUKE, ONTUKE, JIEKTPOMArHETU3MY.
VY4eOHO-pa3BiIeKaTeIbHBIN TOPTA 71 ACTCH, yIuTeNel, U pOAUTEIICH.
http://nau-ra.ru/

[udposas nabopatopus o ¢pusnke. Pekomennanuu mo padote ¢ nudpoBoit

naboparopuelt (BUICOPOIUKH).
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