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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOIO o0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢bu3MKN Ha AEATeTHbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzamuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no ¢u3uke ycraHaBIMBaeT pacmupe/ieieHrue yueOHOro MaTepuania
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATENbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
NOMOIIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl IO y4eOHOMY IIPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHWM, M3y4aeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u ¢GU3NYECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUsT HAay4HOro MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 raaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

HAyYHO OOBSCHSTH SIBIICHMUS;

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;
WHTEPIPETUPOBATh JaHHBIE M WCIOJb30BaTh HAy4YHBIE JOKAa3aTeIbCTBA JIJIS
MOJTyYEHUs BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenpHBIX opraHu3auusix Poccuiickoit ®enepauuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

NpUOOpPETEHNE HMHTEpEca M CTPEMJICHUS OOy4YaroIMXCAd K HAyYHOMY H3YyYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4eHHUS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE TIPENCTAaBICHUM O POAM (PU3MKU [JJISI  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE NPEICTaBICHUNA O BO3MOXKHBIX cepax Oyaymied mnpodeccrnoHanbHOM
NEeSATEIbHOCTH, CBA3aHHOW C (PM3MKOHM, MOATOTOBKA K JaJlbHEHIIEMy OOYYEHUIO B
TOM HAIpPaBJICHUU.

JlocTmxeHne 3TUX IieJied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1iero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIISAYIONTUX 3a1ay4:
npuoOpeTeHNe 3HAHUKW O JUCKPETHOM CTPOEHUHU BEIECTBA, O MEXAHUYECKHX,
TEIUJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOPETEHUE YMEHUW OMNUCHIBAaTh W OOBSICHATh (DU3UYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOCHHME METOJOB PEIIEHUsS MPOCTEUIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BAaHUEM
(bU3MYECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33a4;
pa3BUTHE YMEHHMA HAOMIOJaTh MPUPOIHBIE SIBICHUS U BBINOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ MHpOpMalUel (HU3NIECKOTO COAEPKAHUS, BKITFOYAs
MH(OPMAIMI0O O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAIM3 U KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HaKOMCTBO cO cdepaMu Mpo(hecCHOHANBHOM NEATEeIbHOCTH, CBS3aHHBIMHU C
GbU3NKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
(bU3MYEeCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B §
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEZEm0).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJaHui, MpeyiaraeMblX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

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

®dusnueckne BenuuyuHbL. H3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKue
npuoopsl. [lorpentHocts u3mepeHuilt. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAY4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnuyeckue, TEII0OBBIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.
®dusnueckre npuOOPbl U NpOLEAypa HNPSIMBIX H3MEPEHUN aHaJOrOBBIM H
1M(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TENa.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepeHne temmnepaTypbl NMPU MOMOIIM KAJIKOCTHOTO TEPMOMETpPAa MU JIATYMKA
TEMIIEPATYPBI.

[IpoBeneHne nccieIoBaHus 10 IPOBEPKE TMIOTE3bl: NAIBHOCTH IOJIETA IIAPUKA,
NYIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUHM BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, nauddysus. BzanmoaelcTBue YacTHIl
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmtonenue OpoyHOBCKOTO JIBUYKEHUSI.
Hab6nronenune nuddysun.



HabGntonenue siBlieHUN, OOBSACHSIOMIMXCS TPUTSHKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITel O HAOIOICHUIO TEILIOBOT'O PACIIMPEHUS Ta30B.
OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBneHne uHEpUUHU. 3aKOH HMHEPLUUH. B3auMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cuila Kak XapakTepucTHhKa B3auMojeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBH>KEHUS TeTa.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CrnoxeHue CUil, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopuwie pabomel u onvimel.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIapUKa B KUIKOCTH, MOJICIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MW MIApPHUKa 10 HAKIOHHOM
MJIOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUs (Iedopmalriun) mpyKuHbI
OT MIPWJIOKEHHOMN CHJIBI.

OMBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT BEca Teja
U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS JaBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUs ra3a oT o0BbEMma, TemrepaTryphl. llepemaua naBieHus



TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [ImeBmatmueckune
MaIIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TIyOuHBL. ['mapocrarnueckuit
napajokc. Coobmatomuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTrO JAAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 1151 U3MEPEHUS ATMOC(EPHOTO TABICHMUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATyphl.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOC(HEPHOTO JaBICHMUSL.

3aBUCHMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTrpYKEHHOM 4YacTh Telna U
IUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue 1uiaBaHus TN IUIABAHWUE WIIM IIOTPYKEHHUE TEJI B 3aBUCHMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYyKEHHOW B
MKUIKOCTh YaCTH Tea.

OnpeneneHue BBITAIKABAIOLIEH CHIIbI, JEUCTBYIOLNIEM HA TEJNO, MOTPYKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JCWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

OnbITEL, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKUBAIOIIEH CUJIBL, JEHCTBYIOIIEN
Ha TEJIO B XHUAKOCTU, OT 00BEMa MOTpYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IJIOTHOCTH >KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHUE JIOAKH M ONPEIEICHUE €€
IPY30II0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas dHeprus. KuHeTmueckas W INOTEHUHUAIbHAS  DHEPTHS.
[IpeBpallieHre OHOTO BHIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTAJIbHON MOBEPXHOCTH.
HccenenoBanne ycioBUil paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
M3yyeHue 3aK0Ha COXpaHEHHsI MEXaHWUYECKON SHEPTUU.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIIonepeaaya 17} COBEpLICHNE padoThI. Bunsl TEIJIONEPEAAYH:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEMJIOEMKOCThH BelIeCTBa. TemiooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTABJICHHSI.

BnaxnocTs BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Hab6nronenue nuddysun.
HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHU.



HabGnrogenue TemioBoro paciuvupeHus Tem.

N3MmeHeHue HaBJICHUS TIa3a IIpUu HU3MCHCHHH 00BéMa W HarpCBaHUU

OXJIAXKICHUU.
[IpaBuna u3MepeHus: TeMIIEpaTyphl.
Bunae! Tennonepenayu.
OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.
HarpeBanue npu coBepiieHU padoThl BHEUTHUMU CUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BELECTB.
HaOnronenue kuneHusl.
HaOmnronenre mocTosIHCTBA TEMIEPATYPhI IPU TUIABICHUU.
Mojenu TenoBbIX IBUTATEIIEH.

Jlabopamopuwie pabomul u onvimaul.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO NPUTSKEHHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Caxapa.

NI

OneITH 1O HEI6JII-OI[CHI/IIO TCILJIOBOI'O pacCIIUpPCHUA I'a30B, )KHIIKOCTGﬁ u TBép,IIBIX

TCII.
OHpCIIeJIGHI/IG AaBJICHUA BO3yXa B OaoHe MHIITpHrIa.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHUS BO3/yXa OT €ro oObéMa H

Harp€BaHUusA WJIN OXJIAKACHU.

[IpoBepka rurmoTe3sl JUHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KHUIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue naMeHeHusl BHYTPEHHEN SHEPruu Tejla B pe3yJibTare TeIionepeiadn

Y paOOThl BHEIIHUX CHJI.

HccnenoBanue siBiIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei

BOJBI.

OnpeneneHI/Ie KOJIM4YCCTBA TCILIOTHI, ITOJIYUYCHHOI'O BOI[Oﬁ IIpu TEIJI000MEHE C

HarpeThiM METAJUTMYECKUM LIMJIUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUUYECKHX 3apsaoB. B3aumonenicTBue

3apsOKEHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTH  CHIIBI
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

B3aUMOJIEUCTBUS

Onekrpuueckoe mnoJie. Hanpsoxk€HHOCTh siiekTpudeckoro mnoss. [IpuHnmn

CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. YJEIhHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIenna.
DIeKTPUYECKUE 1IETTH U TTOTPEOUTENH IJIESKTPpUUECKOr sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJie 3eMJIM U €r0 3Ha4€HUE JJIs )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TI0J€  JJIEKTpUYeckoro Toka. IIpumeHnenue
AJIEKTPOMArHMTOB B TEXHUKE. J[efICTBME MAarHUTHOI'O TIOJISl HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JJIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DneKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DIIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DJEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHHUSI MNEKTPUUECKUX 3aPSI0B.

[IpOoBOJHUKH M TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

N3mMepeHue Cuitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar 1 Marazud COpOTUBIICHUH.

B3aumopaencTBrE ITOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3CICHUS MTOJIOCOB MATHUTA.



MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.
OmnbIT IpcTena.
MarsnuTtHoOe€ 1oje Toka. DJIEKTPOMarHur.
JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OnbiTel Dapajnes.
3aBUCUMOCTh  HallpaBIICHHS  WHIAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHHUS.
DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.
OnbITHl IO HAOTIOICHUIO PJIEKTPU3AIMH T MHAYKIIMEH U MPU COPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS SJIEKTPUYECKOIO MOJIsl Ha MPOBOAHUKH U TUDJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJImpoBaHUE CUIIbI TOKA.
N3mepeHne U peryJmpoBaHUE HATIPSAKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA, HAYLIErO0 Yepe3 PE3UCTop, OT
COMPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE€3UCTOPOB.
[IpoBepka mpaBuia AJisg CHIbI TOKA NP MapajijIeIbHOM COSAMHEHUN PE3UCTOPOB.
OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CUJbl  TOKa, HAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsUKEHMS Ha HEW.
Omnpenenenue KII/I narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJISI TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3/ieliCHUH.
HccnenoBanue AeMCTBUSI DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJCHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HaIllPaBJICHUS] TOKA B KATYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KonctpyrpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.
N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.
OMNBITHI IO UCCIIEOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW MHYKIIMH: UCCIICIOBAHHE
M3MEHEHU 3HaYCHUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWXKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHOMepHOE mpsiMoMHENHOE ABMKEHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsimonuHeiiHOe nBuKeHue. (CBoOOgHOE
nageHue. OnsITel [anues.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBKEHHUS, CHIIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanibHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. LleHTp TsxecTn.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIyJibCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro IBKEHUS Tella OTHOCUTEIBHO PA3HBIX TENl OTCUETA.
CpaBHeHUE MMyTel U TPAEKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3Mepenne CKOpOoCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHUS.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBHXKECHUSI.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Habnronenne MexXaHWYECKUX SBJICHUM, TMPOUCXOISAIIMX B CHCTEME OTCUY€Ta
«Tenexka» 1pu €€ PaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TeNa U IEMCTBYIOIIEH HA HETO CHJIBI.
HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJIEHCTBHH TEJ.

N3MeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.



[lepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIIPYTrOM B3aWMOJICHCTBHUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM MaJCHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM IpHU JBIKEHUU Tella IOJ JCUCTBUEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue Tpakra Uil pa3roHa U JaJlbHEHUIIEr0 PAaBHOMEPHOTO JBHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHel CKOPOCTU CKOJIBKEHUSI OpyCKa WM JBUKEHHSI LIapUKa I10
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue yCKOpEHHs Tela MPU PABHOYCKOPEHHOM JIBUKEHUHU MO HAKJIOHHOM
IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNpPHU PABHOYCKOPEHHOM JIBJKEHHHM O€3 HadallbHOUN
CKOPOCTH IIyTH OTHOCSTCSA KaK psAd HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanye 3aBUCUMOCTH CWJIBI TPEHHsI CKOJIBKEHHUSA OT CUJIbI HOPMaJIbHOTO
JTABJICHHS.

Onpenenenue koddpuIeHTa TPEHUS CKOJIbXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME I'py3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

M3ydeHue 3aKk0Ha COXpAaHEHMs YHEPTUM.

Pa3znen 9. Mexann4yeckue Koje0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPTUU MPH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxknaenHole — kojeOanus.  Pesonanc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
YJIbTPa3BYK.



Jlemoncmpayuu.

HabGmronenue xonedaHuii Te Mo AEUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHYKICHHBIX KOJICOAHM 1 pe30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

HaGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 4acTOTH U MepUo/ia KoieOaH!i MaTeMaTHYeCKOr0 MasTHUKA.
Omnpenenenre 4acTOTHl U MEPHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Meproa KoieOaHui MOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWUA NPYKMHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEpHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuofa KojaeOaHWidl MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJAeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3y4yeHune CBONCTB AJIEKTPOMATHUTHBIX BOJTH C MIOMOIIIBI0 MOOUIIBHOTO Tene(oHa.

Pa3gen 11. CBeToBbI€e SIBJIEHHS.

JlyueBas MOJEIb CBeETAa. Hcrtounuku CBETA. [IpssmonmHeHOE
pacnpocTtpaHenue cBera. 3armenusi Connua u Jlynsl. Otpaxkenue csera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. lMcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xom sywyeir B nuH3e. Onruyeckas cucrema (oroanmapara,
MHKpOCKONIa M Tejieckona. ['ma3 kak onrhuyeckas cucrtema. bin3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CrokeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyyenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop ydei B coOuparonieit JIMH3e.

XO0J Iy4yelr B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
Mogens rnasa.

PasnosxeHnue 6enoro cBera B CHEKTP.

[Tomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO Jy4a OT yriia MaJeHHUs.
N3yuyenune xapakTepucTuK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTJIa MPETOMIIEHHS] CBETOBOTO JIy4a OT yrjia HajeHUs
Ha FPAHULE «BO3IYX—CTEKIIO.

[Tony4yenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIECH JIMH3BI.

Omnpenenenue GOKYCHOTO PACCTOSIHUASA U ONTHYECKOW CUITBI COOMPAIOIIEH JIMH3BI.
OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMnBITEl IO BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 1BETOBBIC
(GUIBTPBHL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHass mojens atoma. Mognens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HWs3orombsl.  PaamoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHUs 3apsJ0BOrO0 U MacCOBOrO YHCEIL.
DHeprusi CBA3U aTOMHBIX sijiep. CBs3b MacChl U dHEpruu. Peakiuu cuHTE3a U
nenenus saep. Mcrounuku sunepruu CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pPaguOAKTUBHBIX H3JIyYEHUNM Ha HKUBBIC
OpTaHU3MBI.



Jlemoncmpayuu.
CHexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.
CnexTpsl pa3aIuvHbIX ra30B.
Crnextp Bogopoaa.
HabGnronenue tpekoB B kamMmepe BuibcoHa.
Pabora cuéTunka HOHM3UPYIONTUX U3ITYYCHUH.
Perucrpanus nzimydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabGnrofgeHue CrulonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTHMHM YAcCTULBI [0 TOPMO3HOMY IyTH (110
dboTorpadusim).

W3mepenne paairoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb IPEAHAZHAYEH JI1 CUCTEMATHU3AUN
U 000OUIeHMs]  MPEAMETHOTO  COAEpX aHUs M OIbITa  JESTENIbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIIKX ATOT yYEOHBIN MpeIMeET.

[Ipy M3y4eHUn JAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECleunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NUYECKUE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO ACATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yeTcs
32 CYET TOro, 4YTO OOy4YarllMecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY KaIOLIEH MPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEOBaHUS (PU3NUECKUX SBIICHUH, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO HCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BHUIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHMKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pe3ynbTaToB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— TPOSIBJICHHE MHTEpeEca K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOMN
(bu3NYECKOi HAyKH;
— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX--(PU3HKOB;
2) rpamaaHCKOro ¥ IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
— FOTOBHOCTh K AaKTUBHOMY Y4YaCTHIO B OOCYK/IE€HHUU OOILECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUUN
bu3uKy;
— OCO3HAaHME BAXXHOCTU MOPAJIBHO--3TUYECKUX MPUHIMIIOB B JACSATEIBHOCTU
Y4EHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHpPUATHE ICTETHMUYECKUX KayecTB (U3NYECKOM HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIECH COCTABIIAIOIIECH KYJIbTYPHI;
— pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIEeI0BaTEIbCKON
NesATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIIUOHAJIBHOT0 0JIATONOTyYHSA:
— OCO3HaHHME IIEHHOCTH 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIEeKCUH, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y JPyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0Opa3zoBaTeILHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NUYECKUX 3HAHUI;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;



7) 3KOJIOTUYeCKOTr0 BOCIIMTAHMSA:

— OpHUEHTalUs Ha TPUMEHEeHHE (PU3NYECKUX 3HAHUU JIJIs PEIIeHUs 3a/1a49 B 00J1aCcTH
OKPYKalUIEW CpeAbl, IUIAHUPOBAHUSI IOCTYNKOB M OLEHKH HUX BO3MOKHBIX
MOCIICICTBUI [T OKPYIKAIOIIEN CPEBI;

— OCO3HaHHE TJIOOAIHHOTO XapakTepa HKOJOTMYECKHUX MpoOJieM MU TyTel HxX
pelIeHus;

8) ajmanTanuMu K U3MEHAIIMMCH YCJAOBHSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICCTBUHU IIPH BBHIMIOJIHEHUH MCCIICAOBAaHUN U MIPOCKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TIOBBIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4E€pe3  IMPAKTUYECKYIO
JICATEIILHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HCle (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWU M KOMIETEHTHOCTEW B 00JacTu
busuKy;

— IJTAHUPOBAHKE CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIHb30BaHUEM (DU3NUECKUX 3HAHUA;

— OLICHKa CBOMX JEWUCTBUA C YYETOM BIMSHMS Ha OKPYXAKOUIYI0 Cpexny,
BO3MOKHBIX TJTOOQIBHBIX ITOCJICACTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS TporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4COHBIC  JICWCTBUS,  PETYJISTHBHbBIC
YHHUBEpCaIbHbIC YU4COHBIC ICHCTBU.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABIMBATh CYIIECTBEHHBIN TPHW3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUSI,
BBISBIISTh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJISITh IPUYMHHO--CJIEJICTBEHHBIE CBSI3U MPU U3YYEHUU (DU3MUECKUX SIBJICHUUN U
MPOLIECCOB, JieNlaTh BBIBOJBI C HCIOJb30BAHUEM JCAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUE€HU, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEITUYMH;
CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEIICHUS, BHIOOp HanOoJiee MOIAXOASILIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA:
MCITOJIB30BaTh BOIPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBAaHNE (PU3NIECKOTO SBICHUS;
OLICHMBATh Ha MPUMEHMMOCTh M JOCTOBEPHOCTh HMH(OPMAIMIO, MOJYYEHHYIO B
XO/I€ UCCIIEI0BAHUS UIIU IKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUST W BBIBOALI MO pe3yJibTaTam
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;
IPOrHO3UPOBATh BO3MOXHOE JalIbHEMIIEe pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh TMPEANOJOXKEHUS 00 MX pa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmaumeii:
IPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MIOUCKE U OTOOpE
uHOpMAIIUU WM JAaHHBIX C Y4E€TOM TPEHJIOKEHHOW ydeOHOM (usmdeckoit
3aJlaui;
aHANIM3UPOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  HH(POPMALIMIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;
CaMOCTOATEIBLHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeACTaBIeHUs] HHPOpMALUU U
WJUTIOCTPUPOBATH PEIIAEMBIE 3a1a4H HECIIOKHBIMU CXEMaMU, uarpaMMaMu, WHOU
rpaduKoil 1 ©X KOMOUHAIUSIMHU.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUA:
B X0JI¢ 00CYXJIeHHUsl Y4eOHOro Marepuasia, pe3yiabTaToB JabOpaTOpHBIX padboT U
IPOEKTOB 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYK/1aeMOIl TeMbl U BBICKA3bIBATh
U7y, HaIlCJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroxenareabHOCTH
OOIICHMS,
COIMOCTAaBIISATh CBOM CYXJIECHHUSI C CYXACHUSMHU JIPYTUX YYACTHUKOB JIMAJIOra,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUI;
BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTaBIATh PE3YJIbTAaThl BBINOJHEHHOTO (PU3UYECKOTO OIMbITa
(3KCTIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);
NOHMMAaTh M HCHOJb30BATh MPEUMYIECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboThI U PELIEHUH KOHKPETHOU (PU3MYEeCKON IpoOIeMbl;



MPUHUMATh 1I€JIM COBMECTHOM JEeATEeIbHOCTH, OPTaHW30BbIBaTh JEUCTBUS MO €&
JOCTHIKEHUIO: paclpenensaTb pPoOJd, OOCYXJaTh IIPOIECChl W Pe3yJbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTasl KAUECTBEHHOI'O PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMHU YI€HAMU KOMaH/IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIajJa B OOIIMH TMPOAYKT II0 KPHUTEPUSIM,
CaMOCTOSITEIIbLHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOIIMX st
perieHus pU3NIECKUX 3HAHMM;
OpPUEHTUPOBATHCS B PA3IUUHbBIX MOAXO0AAX MPUHATHS PelIeHU (MHIUBUIYABHOE,
IOPUHATHE PELIECHUS B IPYIIE, IPUHATUE PELICHUHN TPpyIIon);
CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs] PU3NYECKON 3a/1auu WM IJIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MPEJIaraeéMble BapHaHThl PEIICHHMI;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npejararh IjaH €€ U3MEHEHHS],
OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEJOCTHXKEHUSI) PE3yJIbTaTOB JESITEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJIbTaTa €)M U YCIOBUSIM;
CTaBUTh c€0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npuU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pelieHuu (U3MYECKUX 3a7ady WM B
YTBEPKJICHUSIX HA HAYyYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XMMHYECKHE SIBJICHUSA, HaOIIOJEHUE,
HKCIEPUMEHT, MOJeNb, THUIOTe3a, €AMHULBI (UIUUYECKUX BEJIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JABWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),



TPAEKTOPHs, PaBHOJAEHCTBYIOIIAs cuia, nedopmauus (ymnpyras, IUIacTHYECKast),
HEBECOMOCTb, COOOIIAIOIINECS COCYBL;

paznuuath sBiAeHUS (aud@y3us, TEIIOBOE JABM)KEHHWE YAaCTHULl BEIIECTBa,
PAaBHOMEPHOE JBHUKECHHE, HEPABHOMEPHOE JBHKCHUE, NHEPLMS, B3aUMOJEHCTBUE
T€Jl, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILCHMs, Nepenada
JaBJIE€HUs TBEPABIMHU TEJIaMH, XHUJIKOCTAMU M razamu, aTMOoc(epHOEe [aBJICHUE,
IUIABaHUE TeJ, MPEBPALICHUs MEXaHMYECKOW OHHEPruHM) IO OMNHMCAHHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKpYXKaIOIIEM
MHUpE, B TOM 4YHClie (PU3MYECKHE SIBICHUS B NPUPOJE: NMPUMEPHl JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSMU B )KMBOM U HEKUBOU IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
NPUPOAE U TEXHUKE, BIMSHUE aTMOCPEPHOrO JABJICHHS HA KUBOW OPraHU3M,
IUIaBaHUE PbIO, phIYard B TEJE€ YEJIOBEKA, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO
3ajauy B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUIUUECKUX
SIBIICHUM;

ONKCHIBATh HM3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢u3znueckue BenUUHMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTB, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSIKECTH, BEC TeEJa, CUJa
TpeHUsl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MEXaHH4YecKas padoTa, MOITHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HUIIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKAsl M NOTEHLUUAJIbHAS SHEPTHsl), IPU
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEJIWYUH,
uX OOO3HAUEHUS W €OUHULBI (U3UYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOLIUE AHHYIO (PU3MUECKYIO BEJIMUMHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTh
rpauKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBJICHHUS M IMPOLIECCHI, MCIOJb3Ys
npaBuia CIOXKEHHs cuil (BHOJb OJHOM mpsAMoi), 3akoH I'yka, 3axoH Ilackans,
3aKOH ApxuMmenaa, MpaBUJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOM DHEpPruu, NpH OTOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHUYecKoe
BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyalUuld NPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYECKUX I1aroB
c onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B 1—2 AEHCTBUSA, UCMOIB3YS 3aKOHBI M (HOPMYJIBI,
CBsI3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3aJaud



3aMKUChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsl pEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NUYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEIIUTh HPH MOMOIIU (U3NYECKUX
METO/IOB, B ONHMCAHWM HCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(rumoTe3y), pa3inyaTh U MUHTEPIPETUPOBATH MOJYUYEHHBINH Pe3ysbTaT, HaXOAUTh
OILLIMOKU B XOJI€ ONBITA, JIEIAaTh BHIBOJIBI 110 €TI0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3UIECKUX
CBOMCTB Ten: (OpMynIHpOBaTh MPOBEpsieMble MPEANOJIOKEHUA, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOT0 OO0OpYIOBAaHMS, 3alHMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl TeJa, 00bEMa, CUIIbI
U TEMIIEpaTypbl C HCHOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKMChIBATH NTOKA3aHMS MPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEpPECHUM;

IPOBOJIUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C HCHOJb30BAaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JIBH)KCHHS Tela, CHUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CWJIbI OT 00bEMa MOrpyKEHHOW 4YacTU Tejla U OT IUIOTHOCTHU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTU Te€Ja, OT TIIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUA, COOMpPATh YCTAHOBKY M
BBIMIOJIHATh ~ M3MEPEHHUs, CleAys MpEeajo)KEHHOMY IUIaHy, (PUKCHUpOBATh
pe3ynbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEMJIOKEHHBIX Tabmul, W TpaduKoB, JeNaTh BBIBOABI IO PE3yJbTaTaM
UCCJIeI0BAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
XKUJAKOCTH M TBEPAOrO TeNa, CUIa TPEHHUS CKOJIbKEHUsS, JIAaBJICHHE BO31yXa,
BBITAIKMBAIOIIAsl CHJIA, JIEWCTBYIOIIAs HA NOrPYKEHHOE B JKHUIKOCTH TEO,
KOO PUIIMEHT  MOJEe3HOro  JACMCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
NPEMJIOKEHHOW  MHCTPYKUMHU: TpPU  BBIIOJHEHUHM HU3MEPEHHH  coOupaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAOUIMECs  COCyAbl, OapoMmeTp, phblyar,
MOJIBWYKHBINM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;



XapaKTepU30BaTh NPUHIMIBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUS (B TOM YHCIE: MOAIIUIHUKHN, YCTPOUCTBO
BOJIOIIPOBO/IA, TUPABINYECKUI MTPECC, MAHOMET], BEICOTOMED, MMOPIIHEBOM HACOC,
apeoMETp), UCTIOJB3Ysl 3HAHUSL O CBOMCTBAX (PM3UYECKUX SIBICHUN U HEOOXOAUMBIC
¢duznyecKkue 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEPaX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU IS oOecreueHus
0e30macHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKpYKaIoLIEH CpeIe;
OCYILECTBISATh OTOOP MCTOYHMKOB MH(popmanuu B VIHTEpHETE B COOTBETCTBHUHU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HUMEIOLIMXCS 3HAHUM U IIYTEM
CpPaBHEHUSl Pa3IUYHBIX MCTOYHUKOB BBIIEIATH MHPOPMALIUIO, KOTOpask SBIISAETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YUYEOHBIX 3aJlaHUM  HAYYHO--TIOMYJISPHYIO
JUTEPATYPy (PU3NYECKOTO COACpIKAHUS, CIIPABOUYHBIE MaTE€pPHANIbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(OpMAIUK (PU3NIECKOTO COMEPIKAHMS, B TOM YUCIE MTyOINIHO
Jenath KpaTKue COOOIIEHHWST O pe3ylibTarax MPOEKTOB WU y4eOHBIX
WCCIICAOBAHNM, NPHU STOM T'PaMOTHO HCIOJIb30BAaTh HM3YyYEHHBIM NOHATUHWHBIN
anmnapar Kypca (GU3MKU, CONPOBOXKAATh BHICTYIUICHHE MTPE3EHTALINEH;
OpU  BBINOJHEHWUM YYEOHBIX MPOEKTOB M  MCCIEIOBAaHUN  paclpenesnsith
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABIICHHBIMU 3a/ladyaMu, CJICIAUThH 3a
BBITIOJIHGHUEM TUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JNESITEIbHOCTh TPYIIbI, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHCTBHUE,
YUYUTHIBasi MHEHUE OKPYKAIOIIUX.

K koH1y 00yueHus B 8 kj1acce nmpeMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
MCIIOJIB30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKUE U aMOp(HbIE
TE€Jla, HACBIIICHHBIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS SHEPT s, TEINIOBOW JABUTATEIb, SJIEMEHTAPHBIN JJICKTPUUYECKUN 3apsi,
AIEKTPUYECKOE T0JIC, TPOBOJHUKN U JUIIEKTPUKU, TTOCTOSHHBIN SJICKTPUUECKUN
TOK, MAarHUTHOE TIOJIE;
pasnuyaTh sBJIEHUS (TEIIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaayda, TernioBoe
paBHOBECHE, CMauyMBaHWUE, KalWUISIPHBIE SIBIICHUS, WCIIAPEHHUE, KOHAEHCALWs,
IUIaBJICHUE, KpUCTa/M3anus  (OTBEpAEBAaHME), KHUIIEHHE, Tellonepenaya



(TermIonpoOBOHOCTb, KOHBEKIIUS, U3ITy4YEHHUE), AJIEKTpU3ALUS TE,
B3aMMO/JICHCTBUE 3aPSAI0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOI'O IOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIAYKIUS) MO OMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SIBJICHUN B OKpYXKaroleM
MUpE, B TOM YHUCJe (PU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIC SIBICHUS B MPUPOJE, KPUCTAUIBI B Tpupone, uziaydenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera,
JIEKTPUYECKUE SBJICHUS B arMmocdepe, SICKTPUYSCTBO KUBBIX OPTaHH3MOB,
MarHuTHOE 1oJjie 3eMid, Apeld MoarcoB, PO MAarHUTHOTO MOJIS JUIsl )KU3HU Ha
3emie, MOJSPHOE CHUSHHE, NPU HSTOM I[EPEBOJUTh NPAKTHUUECKYH 3aJladyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (IMpU3HAKU) (PU3NUECKUX SIBIICHUI;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SIBJICHUS, MCIOJIb3Ys
dbu3nyeckue BEIUYMHBI (TeMmIepaTypa, BHYTPEHHSISI DJHEpPrusi, KOJUYECTBO
TEIUIOThI, yJAEJIbHAasl TEIIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IJIABIICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHuUs, yJeidbHas TEIUIOTa CropaHusl TOILIUBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsid, CHJla TOKa, DJJIEKTPUYECKOE
HaIpsKEHUE, COMMPOTUBJIEHUE MPOBOJIHMKA, YIEJIbHOE CONPOTHUBIIEHUE BELIECTBA,
paboTa W MOIIHOCTh DJJEKTPUYECKOTO TOKa), TPH OMUCAHUU TMPABUIHHO
TPaKTOBaTh (PU3NUECKUN CMBICI HCMOJIB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
eAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBSI3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BEIIMUUHY C APYTUMU BEJIMYMHAMH, CTPOUTH T'padUKu HU3yUYECHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBJICHHUS U TPOILIECCHI, UCIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOPUHU CTPOCHHUS BEIIECTBA,
MPUHIUAIN CYNEPHO3UIIUA TI0JIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUs
3apsiaa, 3akoH OMa Ju1st yyacTka 1enu, 3akoH Jkoyns—JIeHna, 3akoH COXpaHeHUs
DHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (DU3UUYECKUE TPOILIECChl U CBOMCTBA TEJI, B TOM YHUCJE U B KOHTEKCTE
CUTyaIumn MPaAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 TOTUYECKHX IIaroB
Cc omopoii Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3NUYECKHUX SBICHUH, (PU3NIECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3a1aud B 2—3 ACHUCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBUE, BBISBISTH HEAOCTATOK JAHHBIX [JIi PEIICHUS



3aJauM, BbIOMpaATh 3aKOHBl U (opmynbl, HeoOXoAuMblE i1 €€ pelleHus,
IPOBOANUTDH PACUETHI U CPABHUBATH MOJIyUEHHOE 3HAYEHUE (PU3NUECKON BEINYMHBI
C U3BECTHBIMU JJaHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIINTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICISATH MPOBEPSEMOE
IPEIO0JIOKEHNE, OLIEHUBATh MPABUIBHOCTh MOPSJIKA MPOBEIACHUS UCCIEIOBAHMUS,
JIeJ1aTh BBIBOIbI;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TN (KanWJUISIPHBIE SIBJIICHHSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
00BbEMa, TemrmepaTypbl, CKOPOCTH IIpoliecca OCTBHIBAHWS M HarpeBaHUs MpH
U3IYyYEeHUH OT ILBEeTa M3Iydaroliel (MOrjiomaromei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUIKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
ANEKTPU3ALMUs TEI U B3aUMOJEHCTBHUE DIIEKTPUUECKUX 3apsA0B, B3aUMOJAEICTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3aIisl MArHUTHBIX TIOJIEH TOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUraTelNsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh NMPOBEPSEMBIE
IPEIIOJIOKEHUsI, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pya0BaHus,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJHATh MPSMBIE W3MEPEHUs TeMIepaTypbl, OTHOCHUTEIHHOW BIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHMsI C MCIOJb30BAaHUEM aHAJIOTOBBIX NMPHUOOPOB U
JATYNKOB (PU3UYECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTaTbhl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETMUMHBI OT APYTrOf
C WCIOJIb30BAHMEM TPSIMBIX H3MEpPEHUil  (3aBUCHUMOCTH  COMPOTUBIICHHUS
OPOBOJHUKA OT €ro JUIMHBI, MUIOIIAAU IONEPEYHOro CEYEHUS M YAEIbHOTrO
COIPOTHBIICHUS BELLECTBA MPOBOJHHUKA, CHJIBI TOKA, WAYLIETO 4Yepe3 MPOBOAHUK,
OT HanpsDKEHWsT Ha MPOBOJAHUKE, HCCIEJOBAHUE IIOCIEA0BATENIHOIO H
napajyieIbHOTO  COEJMHEHUWM TPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIENysl MPEAIOKEHHOMY IUIaHy,
(bUKCUPOBATH PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpahHUKOB,
JIeNIaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJANTH  KOCBEHHBIE  HM3MEpeHHs  (PHU3MYECKMX  BeIWYWH  (yAenbHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBIICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJenys TMpeAsIOKEHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

cOoONI0OaTh MpaBW/ia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000opy10BaHUEM;



XapaKTepU30BaTh MPUHLMIBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOPOM Ha UX ONMUCAHMS (B TOM YHCIIE: CUCTEMA OTOILIEHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPrUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), MCIOJIb3ys 3HAaHUS O CBOMCTBaX (PM3MYECKUX SIBICHUH U
HeoO0XouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOIL,
peocTar), COCTaBIATb CXEMbI JJIEKTPUYECKUX IeNed C MOoCIeA0BaTEIbHBIM HU
napajulebHBIM COECIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOJNUTH MPUMEPHl (HAXOAUTh HMH(GOPMAIMI0 O MpUMEpax) HPAKTUYECKOIro
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ IpudopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;
OCYUIECTBJIATh NOMCK MH(popManuu (u3HUecKoro cojiepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U IyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIIEIIATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHMBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJI30BaTh TMPHU BBIMOJHEHUM YUYEOHBIX 33JaHUM HAYYHO--TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIPABOUYHbIE MAaTE€pHaJbl, PECYPChl CETU
WuTepHer, BiageTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(DOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOIO COAEpPIKAHUSA, B TOM
yuciie MyOJUYHO MPENCTaBIATh PEe3yJabTaThl MPOSKTHONW WM MCCIEN0BATENbCKON
JNEATEIBHOCTH, TIPU 3TOM TI'PaMOTHO HCIIOIb30BaTh H3YyYECHHBIM NOHATUHWHBIN
anmapat Kypca GU3MKH, CONPOBOXKAATh BHICTYIIJICHHE MTPE3EHTAIUEH;
IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HUCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarb OOA3aHHOCTM B TpYIINE B COOTBETCTBUU C MOCTaBICHHBIMU
3aJlayaMy, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA JCWCTBUH M KOPPEKTUPOBAThH €TO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B JEATEIBHOCTh I'PYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHUE, TMpOSBISsS  TOTOBHOCTh  pa3peuaTh
KOH(DJIUKTBHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIIOJIb30BaTh IOHATHA: CHUCTEMAa OTCYETA, MaTepUajbHas TOYKA, TPAECKTOPHUS,
OTHOCUTEJIPHOCTh ~ MEXaHWYECKOro  ABWXKEHMs,  jAedopmanus  (ympyrad,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3Kku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, paBHOBECHE, MEXaHMYECKHWE KOJeOAaHWS W BOJHBI, 3BYK, HHPPA3BYyK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl UCITYCKaHUs U IOIJIOIIEHHUs, alb(a-,
0eTa- U raMMa-u3JIy4YeHuUs, U30TOMbI, IAEPHASI SHEPTETUKA;

pasnuyaTh ABJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE INPSAMOJIMHEMHOE IBW)KEHHE, CBOOOJHOE IaJeHUe Tell,
PAaBHOMEPHOE [JBHKEHHE II0 OKPYKHOCTH, B3aMMOJCHCTBHE TE€J, PEAKTHUBHOE
JBUKEHHE, KojeOaTelbHOE ABI)KEHUE (3aTyXalolle U BbIHYKICHHbIE KOJeOaHus),
pPE30HAHC, BOJHOBOE  JBW)KECHHME, OTPAXXEHUE  3BYyKa,  IPSAMOJIMHENHOE
pacrnpocTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kK€HUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CIEKTP U CIOXKEHHUE CIIEKTPaIbHBIX
LIBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs pPaJUOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYATOro CIEKTpa M3JIy4EHMs) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SBICHUN B OKpPYXKaIOLIEM
mMupe (B TOM uucie (pU3MUECKHe SIBICHUS B TMPUPOAE: NPUIMBBI U OTJIMBBIL,
nBrkeHrne 1uaHeT COJHEYHOW CHCTEMBI, PEAaKTHUBHOE JIBM)KEHHME SKHMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NEHUCTBUE BUIUMOTO, VYIbTPA(QHUOJETOBOTO M PEHTTEHOBCKOIO U3ITyYEHHH,
€CTECTBEHHbII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4€HHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJMOAKTHBHBIX HM3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/ady B YUEOHYIO,
BBIICNISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3HUECKUX SABJICHUIA;

ONHKCHIBaTh M3yUYEHHBIE CBOWCTBA T€A M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BeNWYMHBI (CPElHSAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEILLEHUE, TyTh, YIJIOBas CKOPOCTH,
CWa TPEHUs, Cuja YNpPYyrocTH, CUa TKECTH, YCKOPEHHE CBOOOAHOIO IMaJeHus,
BEC Tejla, UMITYJIbC Tela, UMIYJbC CHJIbI, MEXaHU4YecKas padoTa U MOILHOCTD,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJl IOBEPXHOCTBIO  3EMJIH,
NOTEHIMAIbHASL HEPrUsl CHKaTOW IPYKWHbBI, KUHETUYECKas BSHEPIus, NOJHas
MEXaHU4ecKas SHEprus, NEePUOJ U YacToTa KoJieOaHUM, IJTMHA BOJIHbBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEJIOMIICHUSI CPEIbl), MPHU
OMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
00O3HAUYEeHHUA W EIUHUIBI (U3MYECKUX BEJIWYUH, HAXOAUTh (OpMyIHI,



CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SIBIICHUS W TPOLECCHI, MUCIOJIb3Ys
3aKOH COXpaHEHWMsI OJHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPHHIIMII
CYNEPHO3UIIMA CHJI, TPUHLUI OTHOCUTENbHOCTH ['amunes, 3akoHsl HproToHa,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHbI
COXpaHEHUs 3apsI0BOI0 U MACCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMChIBAaTh €r0 MAaTeMaTUYEeCKOe
BBIpAKEHHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUUUHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C ONOpPOM
Ha 2—3 U3Y4YEHHBIX CBOMCTBA (DU3WYECKUX SIBICHUH, (PU3UUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW;

pematy pacu€THble 3aJaud (OMMpAIOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3Ys 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIOLINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAUMBIE JUIS
pelieHusi, MPOBOAUTH pPACUEThl M OICHHWBATH PEATHCTUYHOCTH TOIYyYEHHOTO
3Ha4YeHUs PU3NUECKON BEIUUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUINUECKUX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPEOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBaHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCTh TEepHOAa KOJeOaHWN MPYKUHHOTO MasTHHKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUI,
OpsIMOJIMHEMHOE pacnpOCTpaHEHHE CBETa, Pa3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4EHHE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparomied JHMH3€e, HaONI0JCHHWE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYECHHMs): CAMOCTOATEIBbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA M €T0 PE3YNIbTaThl, HOPMYIHpPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUI, ONPEAEsisi CpeaHee
3Ha4YCHUE U3MepsieMO BelWUYuHbI ((DOKYCHOE PacCTOSHUE COOMpPAIOIICH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTETHLHOTO TPUOOPA);
OPOBOJAWTH  WCCIEJOBAaHME  3aBHUCUMOCTeH  (DM3MUECKUX  BEIMYHH  C
UCIIOJb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU



PAaBHOYCKOPEHHOM JIBIDKEHMHM 0O€3 HadyallbHOW CKOpPOCTH, Mepuoia KoseOaHuid
MaTEMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yrja MaJeHus M yria MOpeJoOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThHI
MOJIYYCHHONW 3aBUCHMOCTH (DM3MUYECKUX BEIMYUH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CPEIHSs CKOPOCTh U
YCKOPEHHE Tela MpPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHUS  CKOJIBKCHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTEMaTUYeCKOro M MPYKUMHHOTO MAasTHUKOB, ONTHYECKash CHUJia coOuparouiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IJIAaHUpPOBaTh  U3MEPEHHs,  COOHUpaTh
AKCTIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMOJIHITH U3MEPEHUS, CIEAYs TPEAJI0OKEHHON
WHCTPYKIIMM, BBIYUCIISATh 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATH IOJTYYEHHBIC
pe3yJbTaThl C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHHI;

COOJIOJIaTh TMpaBWJia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTopHBIM
000py1I0BaHUEM;

pa3inyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3UUYECKUX MOJCNCH: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJO, TOYCUHBIN UCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
MJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIAPA;
XapaKTEePU30BaTh MPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha HMX omnucaHus (B TOM 4YHUCIE: CHOUIAOMETp, MATUUKHU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doToanmapar, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (DU3MYECKUX SIBICHUN U
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMAaTHUYHbIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIIBHBIX NPUOOPOB M TEXHOJOTHUECKUX TMPOIECCOB MpHU
pEeIIeHUH Y4eOHO--TIPAKTUYECKUX 3aJlad, ONTUYECKUE CXEMbI MJisi TMOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U coOOMparoieit JTMH3e;

MPUBOAUTHh TPUMEPHl (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
WCIIOJIB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HMU JJIsI 0OecTieUeHUs
0e30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs] 370pOBbS U COONIOACHUS HOPM DKOJOTUYECKOTO TIOBEJACHHS B
OKpYKaroLIEH Cpeie;

OCYIIECTBJISITh MOUCK HWHMOpManmu (Qpu3nueckoro cojaepkanust B MHTepHeTe,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TIOJIydEHHOH HWH(OpMAIMU HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JIOTIOJIHUTENBHBIX UCTOYHUKOB,;



UCIOJIb30BaTh INPU BBINOJIHEHMHM Y4YEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
JAUTEpaTypy (pU3MUecKoro coaepikKaHus, CIPABOYHbIE MaTEpUaibl, PECYPChl CETH
WuTepHer, BnaneTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIC TIHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(POpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOIO COAECpKaHUs, MyOIMYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HMCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIb30BATh U3yYECHHBIM MTOHATHUWHBIA AIllIapaT u3y4aeMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAale ¢ Yy4EToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n MPOrpaMMblI Bcero ogITpo.m)m,Ie p 6aKTm1ec1me o0pa3oBaTejibHbIE
paGoThI pa6oThI pecypesI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
bubmuorexa [JOK
- 2 0 0
L1 Pu3mka - HayKka o npupoze https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 0 0
12 DH3MICCKHE BETHUHHEI https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
2 0 1
1.3 EcTecTBeHHOHAYYHBIH METO/] ITO3HAHHMSI hitps://m.odsoo.ru/7£416194
Hroro 1o pasueny 6
Pasnea 2. [lepBoHayaibHbIE CBeJICHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [IOK
1 1
21 Crpoenue pemectsa 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 2 0 1 bubnmnorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperaTHbI€ COCTOSIHUS BEIIECTBA hitps:/m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznea 3. /IBu:xeHHe U B3aUMO/ielicTBHE TeJl
bu6mmorexa [IOK
1
31 MexaHmecKoe ABIKCHAE 3 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4 1
32 Mrepuus, Macea, MA0THOCT 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
14 1 2
33 Cua. Buaet cun https://m.edsoo.ru/7f416194
HWroro 1o pazneny 21




Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnunoreka [HOK
) TeJlaMH, )KUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapierne xuakocth > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmochepHoe fapieHHe 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
) B HUX TEIIO https://m.edso0o.ru/7f416194
Hroro o pasueny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
> Pabora u momHocTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>-2 Hpocteie Mexanusmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4
>3 Mexanueckas Sueprius 0 https://m.edsoo0.ru/7f416194
Hroro no paszueny 12
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15




8 KUIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne m/m
NMPOrpamMMbl Bcero KogITpo.m)m,Ie Tip 6aKanec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pa3nen 1. TenioBhIe IBJEHUA
. bubmuorexa [JOK
1.1 7 0 0
CTpocHue 1 cBOMCTBA BellecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILIOBRIC TIPOLCCCI https://m.edsoo.ru/7f4181ce
Hroro mo pasueny 28
Pazgea 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
71 DIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
) HUX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 11 20 1 7
OCTOAHHBIH SJICKTPHHICCKIH TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHUTHDIC ABJICHHA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4 0 0
ONeKTPOMArHUTHAs HHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/
°n/n IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pasznen 1. Mexannueckue siBJeHUSA
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
) OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 20 1 3
12 Bsanmoneiictsue Ten https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. 10 0 3
1.3 SaKOHEI COXpaHEHH: https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 40
Pa3zgen 2. Mexann4ueckue K0JIe0aHUA M BOJHBI
bu6nmoreka [JOK
. 7 0 3
2.1 Mexammrieckue konebamns https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1 3
2.2 Mexaumrieckue BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3. DjieKTPOMATrHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DNeKTpOMarHUTHOE MOJIE U bubnuoreka [IOK
3.1 6 0 2
DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4ab
Wroro no pazmeny 6
Paszaen 4. CBeToBbIE SIBJEHUS
bu6mmorexa [IOK
. 6 0 2
4.1 3aKOHBI pacpOCTPaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. 6 0 3
4.2 JIuH3BI ¥ ONTUYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 0 2 Bubamorexa [IOK

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




Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 Hcnyckanue v morjaomnieHue cBeTa aToMoOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s/1pa 6 1 nggggf:;;gﬁ% f41ada6
53 | Slacpmbic peastm 7 ! bipsymedsoosu7t8 Ladss
Htoro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAK0 1M MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUST 9 ) bubnuorexa [JOK
Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoandyecTBO 4YacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabsnbie| IIpakTunueckme
n/n yp Bcero p p I:j o0pa3oBaTte/ibHbIE
a00ThI a00ThI
p pabo pecypchl

1 ®du3uka — Hayka o npupone. ABneHus
TIPUPO/IBI

2 dusnueckue sIBICHUSA
®dusnyecKue BETMYHHBI U UX H3MEPCHUE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TemMIepaTypsl"

5 Meroasl Hay4yHOrO 1o3HaHus. Onucanue bu6nmorexa LIOK
(bU3HYECKUX SIBJICHUH C ITOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JATbHOCTh MOJETA IIapUKa, ITYIIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BbICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE bu6nmorexa LIOK
JUCKPETHOE CTPOECHHUE BEILIECTBA https://m.edsoo.ru/ff09fe0Oa

8 JIBMKeHHE YacTHIl BEIIEeCTBA Bubanorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH IO 1
HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B)

10 ArperaTHbie COCTOSIHHSI BEIIECTBA
Oco00EeHHOCTH arperaTHBIX COCTOSHHI BOIBL.

11 O06o0meHue mo II))azneny «IlepBoHauambHBIE bubmnorexa [JOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEIIECTBA
12 Mexanundeckoe qBukeHue. PaBHomepHOE 1 but6mmoreka [IOK




HEpPaBHOMEPHOE JIBUIKECHUE

https://m.edsoo.ru/ff0a05c6

13 CxopocTtb. Equnuiibl ckopoctu buGmuorexa LJOK
P e H P https://m.edsoo.ru/ff0a079c
14 Pacder myTtu ¥ BpeMEHH IBUKEHUS buGnuorexa [JOK
yr p A https://m.edsoo.ru/ff0a0ae4
bu6nmoreka [IOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl https-//m.edsoo.ru/f0a0c10
16 [LnotHOCTH BemecTBa. Pacuer macchl u bubnuoreka [{OK
00beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHast pabota «OrnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIa»
18 Pemenue 3agau mo teme "I1oTHOCTH bubnuoreka [{OK
BelecTna https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyrocrtu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTsKEHU (IedopMaIum)
MPY>KUHBI OT MPUJIOKEHHON CUIIBD)
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
CBs13b MEXTY CHJION TSKECTH U MAcCoi Tena.
22 Bec Tena PI;}I’HCHI/IC 3a1a4 o teme "Cuna bubmmorera LTOK
" 8 https://m.edsoo.ru/ff0al778
TSDKECTU
Cuna TspKeCcTH Ha IpYTuX IUIaHeTax. bubmuoreka [IOK
23
Pur3nyecKue XapakTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
but6mmoreka [IOK
24 Hsumepenne cur. JluaamomeTp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec rena. Henecomocts https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnmnoreka [JOK
26 . > o
OJIHOU IIpsIMOM. PaBHOEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenne 3amau mo reme "PaBHonelicTByromas

CHII




3 Cwita Tpenus u e€ Bubl. TpeHue B IpUPOE U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnmnoreka HOK
CUJIBI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pewenne 3aiay Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pewenue 3anau no remam: «Bec Tenay,

31 «['padmueckoe n3odpaxkenue cuiny, «Cuib, BH6J?HOTeKa HOK
«(PaBRONESHCTEYOMA CEID https://m.edsoo.ru/ff0alde0
KonTponbhas paboTa no remam:

3 «Mexannueckoe aBUKeHUe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxkeHue crn, «CHtb»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmmoteka IIOK
YBEJINYEHUS aBICHU https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHHS ra3a bubnnorexa [JOK
0T 00BbEMa, TEeMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPALIMHU TEIAMH, bu6nunorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau 1o teme «JlapneHue B but6mmoreka [IOK
JKUJKOCTH U Taze. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK
necs bl

38 Coobmarommecs cocyn https://m.edsoo.ru/ff0a2970

39 I'mapaBanyeckuit mpecc buGmuorexa [JOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC

A1 ATmocdepa 3eMiIH U IpUYUHBL e bubmuoreka [JOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




bubnunoreka LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue hitps://m.edsoo.ru/ff0a2bSa
N3mepenue armocdeproro gaBieHus. OnbiT bubnmnoreka HOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTrO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe 1aBieHue bubnmoreka [JOK
Ha Pa3jIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnnorexa [JOK
B HUX T€JIO. ApXUMeEJIOBA CHJIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OrnpeneneHue
48 BBITaJI'I)KI/IBEI-O epﬁ CHJIBI efII)C"li 17011 (7 @F] buGnuorexa [JOK
m > A yiom https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopatopHast paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B bu6mmoreka IIOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YACTH TeJIa»
bu6mmoteka IIOK
>0 Inasanme e https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JOJIKH U
onpezaeneHue e€ rpy30noabEMHOCTH"
Pemenne 3agau no remam: «llnaBanue cynos.
52 Bos onnafllaaHI/Ie» «JlaBneHue TBe BIiI(I[TeJ'I Bubmuorexa LIOK
JLYXOIL ’ pA ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEN U Ta30B»
53 Kontponbnas pabora o teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
bubnunorexa LIOK
>4 Mexanmieckas padota https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EAuHUIEI MOIITHOCTH but6mmoreka [IOK




https://m.edsoo.ru/ff0a3f82

VYpoxk-uccinenoanue "Pacuét MOITHOCTH,

56 9 N 1
pa3BUBAEMOM MpU NOIBEME I10 JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHUJI Ha pblyare
Pervaru B TexHuke, OBITY U IPUPO/IE.
58 Jla6opaTopHas aéOTa «}I’/ICCJ'II;I[I())BaHI/IC 0.5 Bubmorexa HOK
paToptaz p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3anay 1o teme «Y clioBus bubnnorexa [IOK
paBHOBECHS pheIYara https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust
60 Mexanu3Ma. JlaGoparopHas pabora 0.5
«M3mepenne K11/l HAKJIOHHON IIJIOCKOCTHU
61 Penrenne 3amau mo reme "Padora, MOIIIHOCTD, bubnunoreka LIOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sueprusi. Kunernueckas u bubnnorexa [JOK
MOTEHIMAJIbHAS JHEPTUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun bubmoreka LOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKCIIEpUMEHTAIBHOE OIPEIEIICHHE
64 N3MEHEHHSI KHHETHYECKON ¥ MOTEHITMATbHON 1
SHEPTUU MPYU CKATHIBAHUU TeJIa 10 HAKIOHHOM
MJIOCKOCTH"
65 KonTtponpHas padora o teme «Pabora u
MOITHOCTb. DHEPTHSI»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubmuorexa [IOK
66 " "
Mexannueckoe OBUKEHUE https://m.edsoo.ru/ff0adee6
67 PesepsHslit ypok. Pabora ¢ TekcTamu 1o Teme bubmuorexa [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta3oB" https://m.edsoo.ru/ff0a4ffe
63 PesepBHslit ypok. Pabota ¢ TekcTamu 1o Teme

"Pabora. MomHocTh. DHeprus"
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8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgponbie
h Tema ypoka
/i yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne oBpazoBaTeIbHEIe
padoThbI padoThbI pecypeb
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPHUH U UX OgbITﬁbIe Eubmaorexa IOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
COCTOSIHUU BeEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH
5 Kpucrannuueckue u amopgHbie Tena bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUTSIPHOCTb. bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacuIupeHne U CKATHE bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHUIL
9 Buytpennss sneprusi. Cnocoobl H3MEHEHUs bubnnoreka [JOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bunn Temmonepenauu Bubmiorexa HOK
P https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe
11 I/I(E)HOJ'II)SOE;HFI)/IG TGHJ‘IOBII))IX CBOMWCTB BEIIECTB U 1 Bubmiorexa LIOK
N https://m.edsoo.ru/ff0a65c0
MaTEepUaJIoB B LIETSX SHEProcOepekeHus
12 KomuuectBo Temnotel. Y aenpHas bubmuoreka [JOK




TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeH#e TeruioBoro 6ananca. TemmooOmeH bubnunoreka [JOK
13
U TEIJIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopunas pabora "HccnenoBanue
14 ;IBJIeIfI/I;I TIC)HHOCI))6MeHa npu CMIC[IHI/IBaHI/II/I bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOJAbI
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPHU
OXJIKICHUHI
Jlaboparopuas pabota "Onpenenenue bubnuorexa [JOK
16 . "
YIEIBHON TEINIOEMKOCTH BELECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHAas TEIJIOTa bubnnorexa [JOK
Cropasus https://m.edsoo.ru/ff0a7bSa
[1naBnenue u oTBEpACBaHME
18 KPUCTAJUTMYECKHUX ’P;gn VY nenpHas TemiuoTa bubmorexa [IOK
P ahde https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora
71 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
22 "Onpenenenune gﬁocnwmﬁmﬁ r1)3na>1<1})100T1/1 bubmorexa [IOK
pedl " https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemrenue 3aiau Ha onpeeneHne BIaKHOCTH
BO31yXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO

CTOpaHMSI




75 KII/ TermoBoro nBurarens. Tennosbie bubnunoreka [HOK
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEHHMS U IPEBPALICHUS YHEPTUH B
TEIUIOBBIX IpoIleccax
[Toaroroska Kk KOHTPOJILHOM padOTE 110 TEME

27 "TenaoBrle HBHGHP;[ﬂp I/I3MeHeI;me arperaTHbIX Bubmiorexa LHOK

N . P https://m.edsoo.ru/ff0a8312
COCTOSIHUH BeIIeCcTBa
Kontpoasnas padora no teme "TemnoBkie
28 ﬂBHel;-IpHH I/I3M§H6HI/IC arperaTHbIX COCTOSIHHI Brommozexa [IOK
T p https://m.edsoo.ru/ff0a86ae
BCIIECTBA

29 Dnektpuzanus Tel. [[Ba posa aIeKTpUIecKux
3aps0B

30 VYpok-uccienoBanue "IIeKTpU3AIMS TEI
WHJYKLIWEW U [IPU CONPUKOCHOBEHUH"

31 B3aumMoeiicTBre 3apssKeHHBIX TEIl. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87¢e4
Onektpudeckoe moje. HanpsokeHHOCTh

32 SJIEKT queCKoro mous. 1T I/II)HIII/IH Bubmmorexa [IOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIINH SJIEKTPUUECKHUX MOJIEH
33 Hocutenu snektpuyueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnorexka [JOK
COXpaHEHUs DIIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [JOK
JJIEKTPUYECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUH TOK, YCIOBHS €ro

36 c echOBaHI/Iﬂ I/IC”}(})/'—IHI/IKI/I DJECKTPUYECKOTO bubmioreka LJOK

ym ) p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA AIIEKTPUYECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiicteue

QJICKTPHUYCCKOI'O I10JIA Ha TIPOBOJAHUKH U




OURJIEKTpUKN"

39 DNEeKTPUUYECKHUM TOK B METAJLJIaX, )KUJKOCTAX bubnunoreka [JOK
M razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YACTH
A1 Cuna toka. JlabopaTopHas padora 0.5 bubnunoreka [JOK
"M3Mepenue u peryampoBaHuie CUilbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
OnekTpuyeckoe Hanpsukenue. BoasTMmerp.
42 Jla6o Ia)lTo Has a60IT)a "U3mepeHue u b 0.5 bubmmorexa [IOK
patop P ,P ' https://m.edsoo.ru/ff0a9e14
peryJaupoBaHue HAPSKCHUS
43 CornpoTHBIICHHE POBOAHUKA. Y ACIBHOE bubnnoreka [JOK
COIIPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 AJIEKTPUIYCCKOTO COMPOTUBIICHUS ITPOBOTHUKA 1 bu6mmoreka [IOK
OT €ro JUINHBI, INIOIIAH [IOIIEPEYHOr O https://m.edsoo.ru/ff0aa738
ceyeHus 1 marepuaia
3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. bubnuoteka [JOK
45
3akoH OMa U1l yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnnoreka [JOK
pe3ucTOop, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEJIMHEHHUS IPOBOJHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubmuotexa [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopoB”
JlabopaTopnas pabota "IIpoBepka npasuna
49 IS cinm I;OKaIr)I U I1a aJIJP;eJlLI})IOM P 1 Bubmorexa [IOK
P p " https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma bu6mmoreka [JOK

AJIA PA3JIMYHOIr0 COCAMHEHUA ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a




51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnunoreka [HOK
3akoH J[xxoyins-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHas padota "Omnpenenenue paboTbl 1 bubnmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre Henu U MOTpeOuTenu
53 KT pl/meCKoﬁ SHEPTUHU B 6II)nIT Kopotkoe bubmorexa [IOK
P P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
s4 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tea U bubnnoreka [HOK
uXx B3auMoJiercTBus. IlocTossHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DrekTpuuecKue 3apsbl. 3apsLKCHHbBIC Tela U bubnnoreka [JOK
ux B3auMoaercTBua. I1ocTOSIHHBIH https://m.edsoo.ru/ff0abeal
AIEKTPUUYECKUN TOK"
56 IlocTosTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue noneu bubnuotexa [JOK
57 " 1
TMIOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOE 1ojie. MarHuTHOE T10JIe 3eMITH U bubmuorexa [JOK
€ro 3Hau€HHeE IS )KM3HU Ha 3emuie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoOE 1moje
59 AEKT HEeCKoro TOKa MarHuTHoe nojue bubmorexa [TOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 3EeKTPOMarHiTOB B TEXHUKE.
60 H£6opaT0 Hasl a6£Ta "N3yuenue neiCcTBUA 0.5 Brbmorexa LIOK
PHAA P ya | ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJIsSI HA MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Hcnonws3oBanue >neKTpoABUTATENCH B
61 TEXHUYECKUX YCT oﬁcEBax Y Ha TPAHCIIOPTE bubmorexa LIOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGoparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl dJIeKTpoiBUTaTeNs"
62 OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOM




naaykuuu. [Ipasuno Jlenna

Onekrporerepatop. CriocoOb! MOTydeHUS

63 BJIEKTPUYECKOW SHEPTUr. DIIEKTPOCTAHIIMM Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

64 [ToaroroBka Kk KOHTPOJBHOM paboTe MO TEMe 1
"DJIeKTpUUECKUE U MATHUTHBIC SIBJICHUS"

65 KontponbHas paboTa mo teme 1 bubnunoreka [JOK
"DJIeKTpUUECKUE U MATHUTHBIC SIBJIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. Pabora ¢ Tekcramu 1o TeMe bubnuoreka [IOK

66 n n 1

TeroBble sIBICHUSA https://m.edsoo.ru/ff0accSe
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK
67 ; 3 - 1
IToCTOSIHHBIN STEKTPUUECKUM TOK https://m.edsoo.ru/ff0acdc6

63 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"MarHuTHbI€ siBJIeHUs"
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero Kontpoabusbie IIpakTuyeckue 0GpazoBaTEIbHbIC
padoTbI padoTbI pecypes
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOUYKa
’ Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHHNYECKOI'0 JBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsiss 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBHJKECHHE. Y CKOpEHHUe https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 CKO peHI/ISII) TeJ‘If npu aBHopcio CHHOM 1 1 bubmorexa [JOK
yeKop PH P . yerop " https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIOHHOM TJIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 ITepuo IE ‘{aCll“IOTa obpa eHHﬂpJ}_][)IfI(HeﬁHaH u 1 bubmmorexa LIOK
pHoa patl ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENIBEHOE YCKOPEHUE 1
. bubmuorexa [JOK
11 ITepseoiii 3akoH HeroToHa. BekTop criibl 1
P 3aK0 1010 cKTop € https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. PaBHozelicTByromas 1 bubnnorexka [JOK

cHJIa

https://m.edsoo.ru/ffO0ae72a




bubmuorexa [JOK

13 Tperuii 3akoH Herorona. Cynepno3unus cui https-//m.edsoo.ru/ff0ac982

14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnnoreka [HOK
HproToHa https://m.edsoo.ru/ff0aebbc

bu6mmoreka [IOK

15 Cuna ynpyroctu. 3axou F'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuna ynpyroctu»

17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK

18 Crna Tperns https://m.edsoo.ru/ff0af738

19 Pemenue 3amau no reme «Cuiia TpeHUs» Bubmioreka [JOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
K03 pHIEeHTa TPEHUS CKOIBbKEHUS " https://m.edsoo.ru/ff0af8be
Pemenne 3agau no reme "3akonbl HeroTOHA. bubnuotexa [JOK

21 "

Cuna ynpyroctu. Cuna TpeHust https://m.edsoo.ru/ff0afb8e

2 Cuita TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ComHevyHas
cucrema). ['amaktuxu"

Pemenue 3agau mo teme "Cuina TSHKECTH U bu6mmorexa [IOK

24 "
3aKOH BCEMUPHOI'O TATOTEHUSI https://m.edsoo.ru/ff0af5f8

75 [TepBas kocMuueckasi ckopoctb. HeBecomocThb bubnmoreka [JOK
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOM TOUYKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnnoreka [JOK
TBEPAOTO TeJa C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHnT cunsl. LleHTp TsKEeCTH




Pemenne 3aga4d mo reme "MOMEHT CHIIBL.

bu6mmoreka [IOK

28 Ilentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "ngaHquCKoe I[BIE)KCHI/IG. §3aHMo;{e1‘/’ICTBHe buGmorexa LIOK
Texn" https://m.edsoo.ru/ff0b0408
30 KonTtponpHas padora no Teme "MexaHudeckoe bubnuoreka [IOK
nexenue. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
Nmnynse Tena. Ummymnbe cubl. 3aK0H
31 COX ZHGHI/I}I HMIT JILZa Ypyroe u Heynpyroe bubnmorexa LOK
P N Y - 2 TPYT yupyr https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE
3 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koudepennus "PeakTuBHOE ABIKEHHE B
MPUPOJIC U TEXHUKE"
bu6mmorexa [IOK
34 Mexanunueckasi paboTa U MOIIHOCTb hitps:/m.edsoo.ru/f0b0as4
35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHWJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CUJIBI TPEHUS TIPY PABHOMEPHOM JIBHXKEHUU
TeJa 10 TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b sHepruu U padoTsl. [loTeHnmanbHas
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI YHEPTUH B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnoreka [JOK
COXPAaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
49 3aryxatomue Kojaebanus. BeiHyK1eHHbIe bubnmnoreka [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTHuecKuil U NPy KUHHBIM MasITHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
Kosie0aHu# OT )KECTKOCTHU MPY>KUHBI K MaCChI

rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpateHue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
YacTOThI U TIEpUOJIa KOJIeOaHHUH TPY>KUHHOTO
MassTHHUKaA»

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojebaHuii rpysa,
MIOJIBEIIICHHOTO K HUTHU, OT MacChl TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4YecKux BOJIH. [IponosbHbIe 1
MOTIEPEYHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenus "MexaHUYeCKHE BOTHBI B
TBEpAOM Teie. CelicMruuecKkre BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE MOoJIe. DIEKTPOMarHuTHhIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe




BOJIHBI

57 CBoMCTBa 2JICKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "lkana
bubmuorexa [JOK
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcnonb3oBaHue hitps-//m.c dsocL)Iru IF0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H" — )
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bubmuorexa [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO I
MOGHITBHOTO TenedoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3amau Ha onpeiesIeHUE YacTOThI U
JUITMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas npupoza csera. CKOpocTb bubnuorexa [JOK
cBeTa. BoHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
bubmuorexa [JOK
62 pacnpocTtpaHeHue csera. 3arMenus ConHua u 1
Tysbi https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bu6mmoreka [IOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS
CBHeTa p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenune cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ffO0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmorexa [IOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
yTp https://m.edsoo.ru/ffOb3c5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOJAX
JlaGopaTtopnast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AYX-
crekso""
Vpoxk-koupepennus "Mcrnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHASI CBSI3b"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3f2c




bubmuorexa [JOK

69 [TocTpoenne n300paXkeHUH B IMH3AX hitps.//m.edsoo.ru/ff0bd44a
JlaGopatopHas pabora "Onpeznenenue
70 dox EHorI()) aCSTOﬂHI/IH u OIE'ITII[/IHCCKOfI CHUJIBI bubmorexa LIOK
JOROTO D 5 https://m.edso0.ru/ff0b4206
coOuparo1ien JMH3bI
7 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnunoreka [HOK
npuOopsb!" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTuveckas cucreMa. 3peHue bubmorexa [TOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsr 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 Herotona. CrnoskeHue CexT aJ'ILHIEI)X BETOB bubmorexa [TOK
) p H ' https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHas pa6ota "OMbITHI 11O
75 pasioKeHUIo 0e10ro cBera B CIIEKTpP U bubnnorexka [JOK
BOCIIPUATHIO IIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE (GUIBTPHI"
76 VYpok-npaktukym "BoiHOBBIE CBOMCTBA CBETA!
mucnepcus, uHTepdepeHnus u gudpaxius”
77 Omnbitel Pesepdopna v mianeTapHasi MoJIeb bubnmnoreka [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcenyckanue v noryioneHue cBeTa arTOMOM. bubnnorexka [HOK
KBanThl. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
30 Ypok-npaktukym "HabnroneHne cCieKTpoB bubnuorexa [JOK
UCIyCKaHHA" https://m.edsoo.ru/ff0c1550
81 PagnoaktuBHOCTD U €€ BUIbI bubmorexa LIOK
A g https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas mojiens bubmorexa LIOK
p Apa. Hiyk A https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHbIE TpeBpalenus. M3otomnsl bubnmoreka [JOK




https://m.edsoo.ru/ffOclal4

Pentenue 3amau mo teMe: "PannoakTUBHEIE

bubmuorexa [JOK

84
npeBpauieHus " https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nmonypacnana
36 Ypok-koHpepenmus "PaguoakTuBHBIC bubnunoreka [HOK
W3JIyYEHHUS B IPUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
]7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiI0BOTO U MAaCCOBOI'0 YK CE https://m.edsoo.ru/ff0c1c58
DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b MacChl U bubnuorexa [JOK
88
JHEPIUU https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”
Peakuuu cunresa u nenenus saep. Microunuku bubnuorexa [JOK
90 N
sHeprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenius "SnepHas sHepreTuka.
91 JleficTBHs pauOAKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
9 "DIeKTpOMarHuTHOE TOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
KonTponbHas pabota mo Teme
93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
SBICHUS"
[ToBTOpenue, o606menHue. JlabopatopHsie bubmmoreka [JOK
94 n L n .
paboTsl o Kypey "B3aumoneiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6meHue. Pemenue
95 acquII){Hx 1/1’ Ka‘leCI’ITIBCHHLIX 3a/1a4 10 TeMe bubmorexa [IOK
E) " https://m.edsoo.ru/ff0c2572
TennoBsle mporueccsl
IToBTOpenue, 0006mcHKE. Pemenue
P Hl bubmuorexa [JOK
96 pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME

"KIIJI TermoBsIx aBurarencii'”

https://m.edsoo.ru/ff0c2a22




[ToBTopenue, 0600menue. Pemenne

97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1 bubmorexa LIOK

" " https://m.edsoo.ru/ff0c2b30

KII/I anekTpoycTaHOBOK

[ToBTOpenue, o606meHue. JlabopatopHbie bubnunoreka [HOK
98 1 1

paboThl o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, 06o0menue. Pabora ¢ TekcTamu 1 bubnuoreka [IOK

1o TeMe "3aKOHbI COXpaHEHHUsI B MEXaHHKE" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK

no TeMe "Konebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuotexa [JOK

o Teme "CBeToBBIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu 1

no reme "KBaHToBas u sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacce/ [lepoimkun A.B., O01ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; Akninonepnoe obiectBo «M3aaTenbeTBO

((HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusuka. 7 — 9 kiacchl
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Teperimikun A.B. ®usnka. 7 knacc. Y4ueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yupexzaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 k1. — M.:



[Ipocsemenune, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO IOCOOUS
/coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 33124 no ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboTsl. —5-¢ uzganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTpoibHBIE
3aganus. —Caparos:JIuuei, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. Gusnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-meTonuueckoe nocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c¢.:



10.A.B. ITepoimkun ®@uzuka-8xi 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CaMocTOSTENbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmatosa ,O.P. Illedep dunarnoctuueckue pabotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. ITozoiickuit Coopark BonpocoB u 3agau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccel: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Pusuka. 7 — 9 kiacchbl
(aBTopel:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiuikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE

pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpONIBHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHO-MeToaudeckoe mocooue/ A.E. Mapos.-

M.: poda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOTHI 10 (U3KKe. 9 Kinacce: K yueOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomiena. — M.
MN3natennscTBO «OK3ameny, 2014,

TecTsl o pusnke. 9 kiace: k yueonuky A.B. Ilepsimikuna, E.M. I'yTHuk
«®Dusnka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3aanust 715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Muponikuna. — Spocinasias: OO0 «Akaaemust
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NUHTEPHET

7 KITACC

. bubnnoreka — Bc€ o npeamery «dusnka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru



3. Enunas komnekuus uu@poBbix 00pa3oBaTeIbHBIX pECYpCOB. — Pexum

noctyma: http://school- collection.edu.ru

4. VlaTepecHble MaTepUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI IT0 TeMaM;
HarJsAHbIe TOcoOUs K ypokaM. — Pexxum goctyma: http://class-fizika.narod.ru

5. lludposeie 0Opa3oBaTeIbHBIC peCcypchl. — Pexkum moctyna:
http://www.openclass.ru

6. DIeKTpoHHBIC YueOHUKH 110 ¢usuke. — Pexxum mocryna: http://www.fizika.ru
8 KIIACC

1. bubamnoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BugeoonsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCcypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. laTepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECTHI 110 TEMaM;

HaTJISTHBIE TTOCOOMS K ypokam. — Pexxum foctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enunas koyuiekuus Hu(poBbIX 00pa30BaTeNbHBIX PECYPCOB. — Pexum

noctyma: http://school- collection.edu.ru

3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJIsIHbIe TOcoOus K ypokam. — Pexxum fgocryna: http://class-fizika.narod.ru

4. Iludposeie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH 0 pusnke. — Pexxum goctyna: http://www.fizika.ru

6.lucranmmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.



CeteBoe oOpaszoBatenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP HHGOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0ps» Matepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas pusuka: oOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uszuka.ru. http:// www.fizika.ru/
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