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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaromuXxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBAaET paclpeiejieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®duzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOIUMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICI0OBAHMS;

e UHTEPOPETUPOBATH  JIAaHHBIE WU HUCIOJL30BaTh  HAy4dHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Duszmka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaan3yrONux
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



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

IpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOydYalomUXCsd K Hay4YHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN JCATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHue 3HAaHUM O JAUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHIATH (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIMEN (PU3UUIECKOTO COIAEPIKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKON HAYKH.

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

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemspiii B mporpaMMe mo ¢Gu3MKe MepedeHb 1abopaTOpHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, yUUTeIb JIeIacT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (u3UKe.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nmueckux BenuuuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH H3Y4arOT MPUPOLY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKkue, TEIUIOBbIE, DIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®Dusnueckue NpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre NEHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUdopa.
W3mepeHne pacCTOSHUMN.
N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.
Onpenenenue pa3MepoB MalbIX TEN.
W3mepenne temneparypbl NP IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIEe BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
TemnepaTtypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue 4acTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIMYeCKUX) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJISPHbIM cTpoeHreM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.

a kb



2. Habmonenne nuddysun.
3. HaOmronenune  sABieHHN,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

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
WU3MEHEHUSI CKOPOCTM JBI)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. CnoxxeHnue
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIVH.

HabGnronenne n3MeHeHusi CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHON IPSIMOIA.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO ABMIKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.
OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTshKeHUs (aedopmariviu)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

o gk wnNnpPE

5. OmbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! ¥ YBEIUYCHU TaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPIABIMH TEJIAMH, KUIKOCTAMH W Tasamu. 3akoH [lackamsa. [THeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['mapapnmmyeckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH KUKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

o a0k~ wnNkE

VYcnoBue miaBaHus Ted: IJIaBaHUE WJIM MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. llpuMmeHeHue mpaBUiia pPABHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
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 NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HUsmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

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

Paznen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, NMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Monenu TBEPAOro, SKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopubie Tena. OObSICHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPTUu:
TeIrIonepeaaya 151 COBEPILICHUE paboThI. Bunsr TEIUIONEepEeAaUu:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUINYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIII[ TemoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKEHUSI.



Hab6mronenune nuddysun.

Hab6mroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.
HabmroieHue TernaoBoro pacuimpeHus Ted.

V3MeHeHre AaBiieHUs Ta3a NMpH WU3MEHEHHH 00bEMa M HArpeBaHUM WU

o bk Wb

OXJIKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHuH paboThl BHCIIHUMH CHUJIaAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaGmroieHre KUMeHus.

12. HabnrogeHue mocTosTHCTBA TEMITEPATYPhI MTPH TIIABJICHUH.

13. MoJiein TEeIUIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnsbITHI 110 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HIPUTSIKEHUS.

2. OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel 1O HAOJIOACHUIO TEIJIOBOTO PACIHIMPEHUS] Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

4. OmnpepencHue AaBJISHUS BO3yXa B OAJJTOHE IIITPHILA.

5. ONBITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH [ABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KUIAKOCTH
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B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.
7. HaOmronenue wuW3MEHEHUsS BHYTPEHHEM OJHEPIHMM Tejla B pe3yibTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

8. MccnenoBanue sBJICHUS TEMJIOOOMEHA MPU CMENIMBAHUM XOJOIHOW U

ropst4er BOJIBL.

9. OmpenesneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOW  IIpHU

TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

10. OnipeniesieHue yAeIbHOM TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca CrapeHus.

12. OnipeniesieHue OTHOCUTEIBHOM BJIIAXKHOCTH BO3/TyXa.

13. OnpeiesieHue yaeabHOM TeTUIOTHI IJIaBJICHUS JibJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYEecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM M €70 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pojia 2JIEKTPUUECKUX 3apsJI0B U B3aUMOJICHCTBHE 3apsHDKEHHBIX TEll.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MonenupoBaHUe CUIIOBBIX JTUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JleicTBHS 3IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.

. I"a30BbIM pa3ps.
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. I3mepenue cuibl ToKka aMIepMETPOM.
. I3MepeHune 3JIeKTpUYeCcKOro HAIPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
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. BzanmoiericTBrEe IMOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.

=
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17
18
19
20
21
22
23
24

25

. MonenvupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHTYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HaIlpaBJICHUSI MHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

L

10.
11.

12.

13.

14.
15.

16

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOTO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITHL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHOoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHEHHOe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. Ilepwon u yacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBwkenue mianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTD.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITYyJIbCa. P€akTUBHOE ABUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnroneHue MexaHMUeCKOTo JBUKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU ABMKEHUU TeNa MMOJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie  padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. U3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(}pa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpanenne npoAoiabHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

. AKyCTHYECKHUH PE30HAHC.

./Iaﬁopamopnbte pabomul u onvimol.

1. OnmpeneneHue YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo

I

MasiTHUKA.
2. OnpeneneHue 4acTOTHI U Mepuoaa KojaeOaHu MpyKMHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH Tleproa KojeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuit
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoJie.  JJIEKTpOMarHuTHble  BOJIHBL.  CBoOiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moxenp ria3za.

11. Pa3noxenue 6eoro cBera B CIEKTP.
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12. [Tomy4yenue 6em0r0 CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HMccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUsSI CBETOBOTO Jiyya OT YIJia
NaJICHUS.
N3yuenune xapakTeprucTUK N300paXeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHHS] CBETOBOIO Jy4ya OT yIJia
NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.



[Toy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTUYECKOW CHIIBI COOMPAOIIICH
JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHU Yepe3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MoriolieHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHs 3apsI0BOIO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CnexTpbl U3Ty4YEeHUS U MOTJIOEHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoaa.

Habmonenue TpexkoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

. Peructpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOLYKTOB.
ﬂaﬁopamopubte pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyYECHHUS.

2. HMccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3a[u1
U 0000IIEHHS  TPEIMETHOTO  COJEPKaHMsI W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe /I MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS

© g bk wn e



SBICHUN TPHUPOABI U TEXHHUKH, OBJIAJICHHE YMEHUAMH OOBSICHATH (PU3HUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjesa peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEAJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U IIOJIYYEHHUs TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



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

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbTare nzydenus (pu3MKU Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYXJI€HHUU OOIIECTBEHHO 3HAYMMBbIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTUKEHUH (PU3HKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTHU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MYECKOW HayKd KakK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  IMOLMOHAJIBLHOIO
0/1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(pOpMUPOBAaHHOCTh HaBBbIKAa peduiekcuM, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKONM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUI;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNIKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM UHcCie (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOSHUS TpoTrpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIIEHHS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYCHUH (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO C YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh IMPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IuarpaMMaMu, HTHOU TpauKoi 1 UX KOMOWHALUSAMHU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHUS, TPOEKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh pPOoJd, OOCYXKIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH W MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NEATEIbHOCTH, J1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYalllid, YCTAHOBJCHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PErIeHUH (HU3NIECKUX 3a71a4 UK
B YTBEPXKICHUSIX HA HAYYHBIC TEMbI U TAKOE K€ ITPABO JIPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IJIacTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (AudQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, IMepenaya JaBiCHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMH U
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHHM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3JIMYHBIMU CKOPOCTAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUUYECKYIO 3a/a4y B yUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWJbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KUHETUYEeCKass M MOTEHIMalbHAs YHEPTHsi), MPU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHWYECKON
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallM IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBS3H, CTPOUTH O0OBACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaThb NpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU OMOLIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAOMIONECHUIO (PU3NYECKUX SBJICHUN WIH
buznIecKux CBOIICTB TEJL: bopMyIUpOBATH MIPOBEPSIEMBIC
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPYKHUHBI, BHITAIKMUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO  HCCIIEZOBaHUS, CcOOUpaTh YCTAHOBKY W
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBAHMS,

IPOBOJUTH KOCBEHHBbIE H3MEpEeHHs (PU3NYECKHX BEIUYUH (IJIIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW HWHCTPYKIUU: TPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX HCCIEJIOBaHUM, NpPHU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpUCTauIn3anusa (OTBEepAEeBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
[0 OINWCAHMID HMX XAPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B Tmpupoiae, uznydeHue ColiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAeldbHas TEIIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
Cuja TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHBIIEHWUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(¢u3NYECKyI0 BENUYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpUH
CTPOEHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJEH (HA KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa T€J, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 1—2 JIOTHUYECKUX
IaroB ¢ omnopod Ha |—2 U3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh PACUETHl M CpPABHHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHHUE, OLECHUBATh MPABUIBHOCTD IOPSAKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionarouei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€WCTBHS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUSs, OMUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUIl M TrpauKoOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEII0OKEHHON MHCTPYKUUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OmucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALUIO O  MPUMEPaX)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 171 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOAECHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOILIEH CpeEAcE;

OCYIIECTBISITh TOUCK HHPOpPMAIMH  (PU3UYECKOTO  COACpXKAHHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNHATH HMHPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBINIOJHEHUH YUYE€OHBIX 3alaHUl HAYYHO--TIONYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KPATKHE YCTHBIE COOOIIEHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXK/JIaTh BBICTYIUICHHUE NTPE3CHTALINEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHa JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSATHUSA: CUCTeMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYyK U YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOTJIOLIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA;

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



TeJI, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarouue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
NMBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE JEUCTBUE BUIAMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMEIleHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, TOoJiHAsg MeEXaHW4YecKass SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUs W €IAUHMIIBI (U3HUECKUX BEIUYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



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

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparlIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajW3a YCIOBUSA 3aJlayd 3alUChIBATh KpaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKkoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHHM, MPSMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 H30BITOYHOrO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp cCMOcoOa HU3MEpPEHHUs
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEIoOMIICHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOIMI U TpadUKOB, NeiaTh BHIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMH(POPMALKIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpejie;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

MCITOJIB30BAaTh MPY BBINOJHEHUN YYEOHBIX 33JaHUIl HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3HKH W CONPOBOKIAThH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpousbnbie | IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 du3snka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' YK pHpoZ https://m.eds00.ru/7f416194
bubnnorexa [HOK
H rsmece en ° . https://m.edsoo.ru/7f416194
bubnnoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO]T TIO3HAHUS o o rA1614
Hroro no pasneny 6

Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa

2.1 Crpoenne BelecTsa 1 bubmmorexa LOK
' R https://m.edso00.ru/7f416194
99 JBH>kKeHue 1 B3aUMOJICHCTBUE YaCTHIL 5 1 bu6mmorexa [IOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETHTILE COUTOMMA Bemeetna https://m.edso00.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
Bbubnmnoreka [JOK
3.1 M 3
CXAHITICCROC ABIDKCHHC 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

bubmuoreka [JOK

32 HHepuus, Macca, IwoTHOCT 4 . https://m.edso00.ru/7f416194
bu6mmoreka [JOK
33 Cuma. Bupt cun 14 2 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubnuoteka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Pabora i mowmocTs 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MeXaHH3MEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso00.ru/7f416194
Wroro no pazueny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nen 1. TeruioBble siBjieHUs
bubmuorexa [JOK
1.1 i 7
CTpoetiue i ceoficTsa BetecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SIDIOBHIS HPOHECCHl https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pasznen 1. Mexanuueckue siBJeHUSA
11 MexaHn4uecKoe NBIKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7| 20 1 3
SAUMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 MexaHnueckue KoJjiebaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuuecKkue BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 A3OACHHE HEN0TO CBETa B CTICKTP 3 https://m.eds00.ru/7f41a4a6
Uroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bu6mmorexa [IOK
51 Hcnyckanue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
53 FICPHBIC peaKdiit https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBUIEE 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 JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThbI padoTbI pecypebi
1 ®usuka — Hayka O pUpoE. 1
SIBiienust npupoabl
2 dusnyueckue sIBICHUs 1
3 Ouznyeckue BEINYNHBI U UX 1
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEeMIEpaTyphl"”
MeToapl HAYyYHOTO TTO3HAHMSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
VYpoxk-uccienoanue "l[IpoBepka
6 THUTIOTE3bI: JATLHOCTH MOJIETA IITIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIONINE JUCKPETHOE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
8 JIBI>KCHUE YaCTHUII BEIICCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
11 Bozbl. O000IIEHNE 110 pa3ieny bubnnoreka [HOK
«IIepBoHayanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIKCHUC
bubmuorexa [JOK
13 Ckopocrts. E CKOpOC
KOPOCTE. BAHHLE CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHH JBUKCHUS bubmorexa [JOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnoreka [JOK
WHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
[TmoTHOCTE BemiecTBa. PacdueT macchl bubmuorexa [JOK
16
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHue
IJIOTHOCTU TBEPIOTO TEIa
18 Pemenne 3anau mo teme "I1M0THOCTD bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKa
19 B3aumoreicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue

3aBUCHUMOCTH PACTAXKCHUA



https://m.edsoo.ru/ff0a0378
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsarorenus. Cuiia TSKECTU
CBs3b MEXKY CUIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK

e ' Y https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsHKeCTH

93 Cuna TsKecTH Ha JPYTUX IUIaHeTaxX. bubnnorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 N3mepenue cuit. JluHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
Ciio)keHue ABYX CHJI, HalpaBICHHbBIX
26 10 OJTHOM 11 5[?\}4);171 ’ bubmorexa HOK
AHon TP ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemenue 3agaud nmo reme
"PaBHonelicTByrOMmAas cui”

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnuoteka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHue
3aBUCHMOCTH CHUJIBI TPEHUS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUS H bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITNXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUITBI

31 Pewrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHNe

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHoaeicTByOmIas
CHII»

KonrponbHas pabora o remam:
«MexaHnveckoe JABIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«"paduyeckoe n300pakeHUE CHITY,
«Cue»

33 Hasienne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 aBJICHHS Ta3a OT 00bEMa bubmorexa [JOK
g ’ https://m.edso0.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBneHus TBEPALIMU

35 Tenihfn mg KOCTSIMU U 11:")aﬂ3aMI/I bubmorexa LOK

> JHTL ) https://m.edsoo.ru/ff0a25b0
3axon Ilackans

36 JlaBlieHuEe B KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBienue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38
Coobmatompecs cocy st https://m.edsoo.ru/ff0a2970

39 I'uppaBanueckumii mpecc bubmorexa [JOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKHUIKOCTHBIM HAcOC

41 ATtMocdepa 3emin 1 IPUIUHBI €€ bubnnoreka [HOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMOchepHOTo TaBJICHHS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JaBJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JTABJICHUE HA PAa3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIIEH CHIIBL, bu6nmoreka [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bu6mmorexa [IOK
S0 llnapanite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa Ui
KOHCTPYHPOBAHUE JIOAKH U
onpeereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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cynoB. Bo3nyxonnaBaHnuey,
«/laBieHue TBEPAbIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «/laBrieHue TBepIBIX TEM, JKUIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexanuieckas pagora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

= MorgIoCTS. EAMHHIEL MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabéMe 1o Jiectauie"

57 [Ipocteie MexaHnu3Mmsl. Poryar.

PaBHOBecue cuit Ha peluare
Prryaru B TexHuke, ObITY U IPUPOJIE.

58 JlabopaTopHas pabota 05 bubnuoteka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenne 3aga4 mo Teme «Y CIIOBUS bu6mmorexa [IOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpus
Mexanusma. Jlaboparopras pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
TIJIOCKOCTH

61 Pemenue 3amaud mo teme "Pabora, bu6mmoreka [JOK
mortnHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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Kunernueckast u noTeHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIepUMEHTAIbHOE OIPEIEICHHE
HM3MCHCHHUS KUHETUYCCKOU B
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHWUH TEJIa II0 HAaKJIOHHOM
IIocKocTH"

65

KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

66

PesepBHrlit ypok. Pabora ¢ Tekctamu
o Teme "MexaHnnyeckoe ABuxKeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHelIit ypok. Pabota ¢ Tekctamu
no Teme "JlaBneHnue TBEPABIX TeEN,
KHAKOCTEH 1 ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ Tekctamu
o Teme "PaboTa. MomHOCTb.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
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8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKOU TEOPUH U UX OIBLITHBIC 1 bubnmorexa LOK
P https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE ITOJIOKECHHU I
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
bu6mmorexa [IOK
5 Kpucrammmueckue u aMmopdHbIe TEIa 1
p pe https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIIupeHne U CKaTHeE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Bayrtpennsis sueprusi. CriocoObt 1 bubnnoreka [HOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTrueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubmuorexa [JOK

11
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota

14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tea
Y BBIJICISIEMOT0 UM TIPH OXJIXKICHUU

16 JIaGopartopHas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBA. Y IeJbHas TEIJIOTa bubnnorexka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAIMUECKUX TeN. Y aenbHas bubmmorexa LOK

P ' https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJILHOM BJIIAJKHOCTH BO31yXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[TpuHIHMITBL paOOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro aBurares.
TennoBele IBUTaTEIN U 3alllUTa
OKpY>Karole cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPAICHUSA
OHEPIHUH B TCIJIOBLIX IMPOLIECCAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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B3aumMopeincTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HanpspkeHHOCTD 371€KTPUYECKOT0 bubmumoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKUX TOJIeH
HocuTenu snektpuyueckux 3apsios.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToma
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JICKTPUYECKOIO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUUYECKHUX 3apsi10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
36 c ecIT)BOBaHI/I;I I/ICT(})/‘IHI/IKI/I bubmmorexa [OK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METaJIax, bubnuorexa [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE
4acTH
Cuna toxka. JlabopaTopHas pabora
" bubmuoreka [IOK
41 N3mepenue u peryampoBaHue CHITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U MaTtepuana”
3aBHCUMOCTh CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTHU CHITBI

46 TOKa, UYILEro 4Yepe3 pe3nucTop, OT 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOHUKOB
JIaGoparopnas pabota "IIpoBepka

48 MpaBWJIa CIOKEHUSI HAMIPSHKEHUH TTPH 1 bubnuorexa [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JIaGoparopnas pabota "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA IIPU 1 bubnuorexa [IOK

napajuieIbHOM COeAMHEHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle
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Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpI,1 I/III\)/IOHI}II)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U TOTPeOuTen
53 DJIEKTPUUECKOI DHEPTUU B OBIT Bubmorexa ITOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
54 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoencTBys. [10CTOSHHBII
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KTCII){HI)IC Tela I/IpI/IX Bubmorexa ITOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoaencTBus. [10CTOSHHBII
BJIEKTPUYECKUAN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aHlMOJICIICTBHE
57 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
HOJIEW TTOCTOSHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1ojie. MarHuTHOE I10J1€
bu6mmoreka [IOK
58 3eMJIM U ero 3HadyeHue I JKU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne >eKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"U3y4yeHue neilcTBUSA MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
yCTPOICTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas paborta
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpOoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

63

OnexTporenepatop. CriocoObl

MOJIYYCHU A BHCKTpI/I‘-IeCKOI\/f OHEpPIHUu.

DNeKTpOCTaHIIUU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U
MAar"HuTHbLIE IBIeHUS"

65

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
sIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabota ¢ Tekctamu bubmumoreka [IOK
66 1
o teme "TemnoBele ABiIeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ Tekctamu
" . bubmuorexa [JOK
67 o teme "IlocTossHHBII 1
. https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o Teme "MarHuTHbIe sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB II
- COBIIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoabhbie | - Tpakruyeckue u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI pecypesI

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [IOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsIMOJIMHEWHOE 1 bubnuorexa [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JIaGoparopHas pabota "Onpexnenenue

7 YCKOpEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [Tepsriii 3akoH HetoToHa. Bextop bubmuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHozelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6moteka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnnoreka [JOK
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka ]sgg?;rz?:;(sigﬁ;:maecﬂ
16 Pemenue 3amau mo reme «Cuita
YIOPYTOCTH
17 JIabopartopHas pabota «Onpenenenue bubmuorteka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
18 Cina Tpetis https://m.edso:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue but6mmorexa [IOK
Kod(duUIleHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cwuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKpYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"

Pemenue 3anau no teme "Cuiia

24 3ﬂa oH Bee oro bubnuoreka [{OK
TSDKECTU U 3aKOH BCEMUPHOT

" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMuueckasi CKOpOCTb. bubnnoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaibHOW TOUKHU.

26 AOGCOJIFOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLIEHHUS

27 MowmeHT cuinsbl. LleHTp TsbxecTn

28 Pemenue 3agau mo teme "MoOMEHT bubanoreka LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO

29 A "Mexamiee T(I))e ep . bubnuoreka [{OK

XAHUYECKOE JIBIKCHHE.
TeMe . s https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas pabota mo Teme
30 "™ P o 5 . crite bubmuoreka [{OK
HUYECKOE JIBUKEHUE.
exa N g https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 ZHCHHH HMIT J'IBZa Yupyroe u bromorexa LIOK
X .
coxp y N pyT https://m.edsoo.ru/ffOb07fa
HEYNpYroe B3auMoeiCTBHE
32 Pemenue 3amgad mo reme "3akoH bubnuoteka [JOK

COXpPaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 M 0
EXAMIICCKA paboTa 1 MOMEHOCTS https://m.edsoo.ru/ff0b0a84
Pabota CHIIBI TSIKECTH, CHIIBI bubnunoreka LIOK
35
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpenencHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBM)KCHUU TeJIa 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBsi3b HEPTUU U pabOTHI.
[ToreHmanpHas 3Heprust
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3ydueHue bubnuotexa [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €TO bu6nmnorexa LIOK
XapaKTEepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Brinyxaennsle koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKH
Ypok-nccnenoBanue «3aBUCUMOCTh
. bubnuotexa [JOK
44 nepuo/a KojiebaHuM OT KECTKOCTH

IIPY>KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

45

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

JlaboparopHas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHHii
IIPY’KUHHOI'O MAasITHUKA»

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

47

JlaboparopHas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccienoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koudepenius "YIpTpa3ByK U
nH(}pa3ByK B IpUPOJIE€ U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOU paboTe MO
TeMme "3aKOHbI COXPAHEHUS.
MexaHndeckne KojieO0aHusa U BOJIHEL"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonrponsHas pabora o teme



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3akoHbI coxpaHeHusl. MexaHnuueckue
KOJIeOaHUA U BOJIHBI"

DNeKTPOMarHuTHOE ToJIe.

bubnmoreka [IOK

56
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "M3yuenue
P . 1 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agad Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI()lTB cBeTa Bomljosme CBOWCTBA bubmorexa HOK
P ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmmorexa [IOK
pacnpocip ' https://m.edso00.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)K€HUs CBETA. 3epKaJa.
63 Perienue 3amad Ha IpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
64 IIpenomiienue cBeta. 3aKkoH bubmuorexa [JOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
65 ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bu6nuorexa [IOK

Hcnonp30BaHuE OJTHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTpaXXCHUA B OIITUYCCKUX CBETOBOAAX

JlaboparopHas pabdota "Hccrnenoanmne
3aBHCHUMOCTH yTJIa MPEIOMIICHHUS

66
CBETOBOTIO JIy4a OT yIJia aJIeHUs Ha
rpanune "Bo3ayx-crexno""

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 JIua3el. OnTHYeCKas CrUiia JINH3BI bubmmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300paKeHM B TNH3AX bubmorexa LHOK

https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "OnpeneneHue

70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM bubnmorera LOK
CHTH coGMparomeii MHH3b" https://m.edso0.ru/ff0b4206

71 Ypok-koupepenius "OnTuyeckue bubnuotexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubnmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penne”

Paznoxenue 6em0ro cBeTa B CIEKTP.

72 OmeiTel Herorona. Crnokenue bubmuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGoparopnas pabota "OnbITH 1O BuG OK

75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP H nommorexa L

BOCHPUATHIO LIBETA IPEIMETOB MPH UX

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

HAOJI0ACHNH Yepe3 BETOBbIC
¢bunbTph"

VYpok-nipaktukym "BonHoBbie

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopaa u ruranerapHas bu6muoreka [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa LHOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habnrogenue bubmuorexa [IOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [IOK
A A https://m.edso00.ru/ff0c1672
82 Crtpoenue atomHOro siipa. Hykinonnas bubnuotexa [JOK
MOJIe]Ib https://m.edsoo.ru/ffOc18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bu6muoreka [JOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo Teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmanga
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 I/I?i[ eHm({b Bpn I/IIl oJne Mi UITTHE bubmmorexa [JOK
i \ PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHble peakuu. 3aKOHbI bubmuotexa [JOK

COXpPaHCHUA 3apaa0BOT0 U MaCCOBOTI'O

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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YHUCCJI

88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUu

but6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau no reme "AnepHeie
peakuuu"

90

Peakuuu cunTe3a u aeneHusd saep.
Ucrounuku sHeprun CosiHIla U 3BE31T

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM padOTE MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bu6anoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBantoBsie siBeHus"

94

[ToBTOpenme, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"B3zanmMonenicTBue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "TemnoBsie mpouecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0menue. Pemenue
pacyYeTHBIX ¥ Ka4YE€CTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIX apuraresncii'”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bubnunoreka LIOK
97 pacyeTHBIX U Ka4E€CTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, obo0mIeHNE.
98 JIaboparopHbie pabOTHI IO KypC 1 1 bubmorexa HOK
" PaTOPHKIE P | ey https://m.edso0.ru/ff0c2¢52
CBeToBbIC ABJICHUSA
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEeKCTaMH 10 TeMe "3aKOHBI 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 tekctamu 1o TeMe "Konebanus u 1 bubmorexa HOK
" https://m.edso0.ru/ff0c2e82
BOJIHBI
IToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 1o Teme "CBeTOBBIC 1 bubmmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUST
IToBTrOopenue, o6o0mmenue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBast 1 1
snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AkiinoHepHOe 00111eCTBO
«3narensctBO «IIpocBenienre»

» ®usuka, 8 knacc/ [lepeimkun .M., iBanoB A.U., AKimoHEepHOE 00IIIECTBO
«3narensctBO «IIpocBenieHre»

» ®usuka, 9 xnacc/ [leppimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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