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MOSCHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC OOO B nelicTByIONIEH PEAAKIIUK, a TaKXKe ¢ yuéToM (denepaibHON padboyeit
nporpamMmel  BocnuTaHus W KoHuenuuu mnpenojaBaHus ydeOHOro IpeaMera
«Dusukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (QopMuUpoBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
Gbu3MKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM PE3yJIbTaTaM OOYy4EHHs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3Y4YEHUs! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zrka sABISAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, ONMOJIOTHEN, aCTpPOHOMHUEH 1 hu3HUecKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYIO0 KapTUHY MHpa, MPEIOCTaBIIAeT HauboJiee SCHbIC
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUs, TO €CTh Croco0a MOJydYeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH JAHHBIE U UCIIOJIb30BaTh HAYUHBIE JOKA3ATEIbCTBA IS

TIOJIYYCHUS BBIBOJIOBY.

[lenn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
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oOpa3oBaTenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, peaau3yrOIINX
OCHOBHBIE 00111e00pa30BaTeIbHbBIE TPOTPAMMEI.

Lenu nzydenust GU3uKu:

e TMpuoOpeTEeHHWE HUHTEepeca M CTPEeMJICHUS OOYyYalolUXCs K HAyYHOMY
U3YYCHUIO MPHUPOJIbI, PA3BUTHE HUX HMHTEIUICKTyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE TO3HAHUSA B (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMupoBaHME HAYyYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3yUYeHHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmMupoBaHue MpeACTaBICHUN O POIU (PU3UKHU IJI PA3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

e pa3BUTHE  TMPEACTABJICHHM O  BO3MOXHBIX  cdepax  Oynymien
npoecCUOHaNbHOMN NESITENIbHOCTH, CBA3aHHON ¢ (DU3UKOM, OJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUHU.

JlocTuxeHre 3TUX IeJed MporpamMmbl Mo (PU3MKE Ha ypOBHE OCHOBHOIO

o011iero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

e ImpuoOpeTeHHWe 3HAHUM O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

e MPUOOpPETEHHUE YMEHUU OMHUCHIBATH U OOBSACHITH (PU3MUECKUE SIBIICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB PEIICHUS TNPOCTEHIINX paCYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMEHUHN HAOIIOIATh MPUPOTHBIC SIBJICHUS W BBITIOJHATH OIBITHI,
nabopatopHble PabOTBl W OKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHME MpPUEMOB PabOThHl ¢ MHPOpMALMEN (PUINUECKOTO COIEp KaHMUs,
BKJTFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKECHUSX (DU3HMKH, aHAIIN3 U
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO cepamu npodecCuoHaNBHON NeATeIbHOCTH, CBSI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

OO6iiee YnCIIo YacoB, pEKOMEHIOBAHHBIX JIJI M3ydeHUs (PU3UKU Ha Oa30BOM

ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Henmemwo), B 9 kmacce — 102 wyaca (3 waca B Hepdento).



[Ipennaraemsiii B mporpaMmMe no (pu3HKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEACHUH
7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CIUcKa dSKCIIEPUMEHTAIBHBIX 3a/IaHUi, MpearaéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
®Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHnit MexyHapoiHasi cucTeMa eauHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBI METOJl TO3HAHMA: HAONIONEHHE, TMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeel

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.
2. Dusnueckue NpuOOPsl U MPoLEaypa NPIMbIX U3MEPEHUI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmpeneneHne LEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MAIbIX TEN.

5. M3mepeHue temneparypsl NpU NOMOIIM XUAKOCTHOTO TEpMOMETpa H

JlaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOoJiblle BhICOTa
IyCKa.

IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammonenicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUW BOJBI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.
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2. Habmonenne nuddysun.
3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHMEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOoB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI IO HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHHHM. Pacuer myTtu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUUHU. 3aKOH HMHEPUUH. B3aumMmopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BEMa BEIIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tefa.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HalGnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OAHOM MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenne cCpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IapuKa o
HAaKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS Traza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMH, KUIAKOCTSIMU U TazaMmu. 3akoH [lackansa. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABIICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON YacTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUIaBaHUsl TEJI: TIJIABAaHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIbL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTHb BBITAJKUBAIOIICH  CHJIBI,
NEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N
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PaGora 1 MOIIHOCTB. JHEPru.
Mexanudeckast pabota. MoOITHOCTb.
[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBeCHs pbldara K 0J10Ky. «30510TO€



npaBuiio» mexanuku. Koaddurment nonesnoro aeicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTEHIMAJbHAS DSHEPIUsl.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Ompenenenue pabOThI CUITBI TPEHUS MPU PABHOMEPHOM JBUKEHHUH TeJIa 110

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnepoBanue ycnoBuM paBHOBECHS pblUyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsCHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEW HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepeiaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBienune u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBbix apurarenceit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6nronenue nuddysun.

HaOmroieHue sIBIICHUN CMaYMBaHKS U KAIMJUIAPHBIX SBJICHH.
Habmro1eHue TermmoBoro pacmpeHust Ted.

V3MeHeHre HaBJIeHUs Ta3a NMpH W3MEHEHWH 00bEMa M HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBmita U3MepeHHs TeMITePaTypHhl.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHHH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmronenne mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKECHMUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JaBJIEHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

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

HaOnronenne wW3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayu U padboThl BHEUTHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAJUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIIapeHUsI.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

DJIeKTPpUYECKUE U MATHUTHDbIE SIBJICHUS.
OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mosd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JICKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B )KHJIKOCTSX U T'a3ax.

Onektpudeckas uenb. Cuia Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHE POBOIHUKOB.

PaGota ® MoOmHOCTH dJeKTpudeckoro Toka. 3akoH Jxoyms—JleHia.
DneKTpudecKre Ienu U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmMoaeicTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTHoe moJsie 3eMJIM M €ro 3HadyeHue sl Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 3JIeKTpPOMAarHuToB
B TeXHUKE. J[€iICTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSHHOTO TOKa. lcmonb30BaHHWE  JJIEKTPOJABUIaTeed B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAyKIMU. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DNeKTpU3aIus Tell.
JIBa poza 3JIEKTPUUECKUX 3aps0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTIA.
DNeKTpocTaTU4eCcKast HHAYKIHUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeiCcTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HaIPsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.

W X N ke W E

T S
u D W N R O
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue HEBO3MOKHOCTHU Pa3/IeICHUs MTOJHOCOB MAarHUTA.
MopaennpoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 10j1€ ToKa. DJIeKTPOMAarHHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DNeKTpOoreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U MpH
CONPUKOCHOBEHHH.

HccnmenoBanne JEUCTBUSA  DIIEKTPUYECKOIO IIOJISI HA IIPOBOJHUKHA U
JUDJIEKTPUKHY.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepeHre U peryaupoBaHue CHIIbI TOKA.

M3mepenne U peryiampoBaHie HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UcCTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOIO
CEYEHMS U MaTepHala.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbBl TOKa MpPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB NMPHU UX 00BbETUHEHUU
U Pa3ACIICHUN.

HccnenoBanue 1€HCTBUS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.
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17. OOBITBI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUratesibHOM yCTAaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA DJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HWHAYKIIHMOHHOTO
TOKA.

9 KIIACC

Mexanuyeckue siBJICHHU.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcuéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMmosnHENHOE ABWKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE mpsiMOJMHENHHOE JBUKeHue. CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMXKEHHE MO OKpykHOcTH. llepuon u yvacrora obOparieHus.
JIuHenHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMD CYIIEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: Cuila TPEHUS CKOJIbKEHUS, CUla
TPEHUs IOKOs1, APYI'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue matepuanbHOl TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrUs Tena, NOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JBM)KEHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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o v bk~ ow

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

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHHUS OJHOTO M TOrO e Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

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

HabGnronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUH TEJT.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUH.

Ilepenaya uMIrysabca py B3auMOJEHCTBUU TEII.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa PHU a0COJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEHMIIIEr0o paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.
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10. Onpenenienrie padOTHl CWJIBL  YINPYrOCTHM TMpU MOABEME TIpy3a ¢
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxkeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabnroieHue BbIHYKIE€HHBIX KOJI€0aHUI U pe30HaHca.

PacnipocTpaneHue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUojia KoOJeOaHMH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJIEOAHHWI Ipy3a, MOABEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

IS L

DJIEKTPOMATHUTHOE 110JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOWICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIJIBHOIO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBeta.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30oBaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

JIunza. Xopn ayuen B inH3e. OnTuyeckas cucrema (poToarnmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1adTbHO30PKOCTb.

Pasznoxxenne Oenoro cBera B crnekTp. Omnbitel Hpiotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J{uciepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tony4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[TpuHuun aeiictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10. Moxens riiasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

L 0 N ok WwN e

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najieHus.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEMETA B TIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. ONbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.
KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apA0BOIO M MAaCCOBOIO YHCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 .

Snepnas sHepreruka. JeWCTBHS pPagUOAKTHBHBIX HW3JIyYEHUUW HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIMUX U3TYyUCHHI.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IeHNS TPEAMETHOTO COACPKAHUSA U OTbITA IEITEIbHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUH BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII TpeIMeET.

[Ipy M3y4eHU AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCs JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJECHUE YMEHUAMH OOBACHATH (pU3nyeckue
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SBJICHHSI, TIPUMEHSS TIONyYCHHBIC 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIEC
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[IpuHIMNIHATBHO IEITEIRHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaau3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BHIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaracTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacrno3HaBaTh M HAYyYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
quCIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI Hanbosee BaXKHBIX TOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTU, HApUMEp, MPAKTUYECKOTO KCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
PHEPTUY Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHHSI BCEX M3BECTHBHIX BHUIOB
DHEPTHUHU.

Kaxnmas w3 TeM JaHHOrO MOAYJs BKIIOYAET AKCIEPUMEHTAJIbHOE
uccienoBanne 0000Iaronero xapakrepa. Mojyiab 3aBeplIacTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00pa3oBaHusl.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HApPaBICHO

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

B pesynbprare nsyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3nueckoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIEHHH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAay4YHOM JI0003HATEIBHOCTH, MHTEpEca K HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEACHHUS Ha
TpaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBaHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:
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- aKTHUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3adad (B paMKaxX CEMbH,

0o0pa3oBaTENbHOM  OpraHM3aluM, ToOpojJa, Kpas) TEXHOJIOTUYECKOW U

COIMATBHON HAMPABICHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UICCKUX 3HAHHM;

e - MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX C (U3UKOM;

e 7)3K0J10rH4€CKOr0 BOCIIUTAHUS:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEIICHUs 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOYHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM M IMyTed HX

pelieHus;

e 8) amanTanuu K HU3MEHSIIIMMCS YCJIOBHSAAM COLMAJBLHOM U NPHUPOIHOM
cpeasbl:

e - TIOTPEOHOCTh BO B3aMMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYyTux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YE€pE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e - IOTPEeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUMU, B TOM 4Hnciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
bu3uKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3MUECCKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUs MporpaMMel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocsi OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUSA,  PETYJATUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jiornyeckue 1eMcTBUSA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
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yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KiIacCH(PUKAINU, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
JTaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3MIECKUM SIBIICHHSM;
BBISIBIISITh TIPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUH (UIUUECKIX
SIBIICHHUI ¥ TIPOIIECCOB, JIENIATh BEIBOJIBI C HCIIOJIb30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(U3NUECKIX BEITHYUH;

CaMOCTOSITEIILHO BBIOMPATH CIIOCOO PEIIeHUs yUeOHOM (PU3MYECcKOl 3a1auu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TIOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

VICITOJIB30BATh BOIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTO
SBJICHHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBaTh 0000ILEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nunpopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMHM WIH JaHHBIX C Y4ETOM MPEAJIOKEHHOU yuyeOHOU
(bu3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IuarpaMMaMi, HTHOU rpadUKoi U X KOMOMHALIUSMHU.

KoMMyHUKATHBHBIEC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPEUICHHE 33aJayd M TOJAepiKaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;
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BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO MPECTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ MOCTIKEHHUIO: paclpeleNarTh poiH, OOCYKIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa I10
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETrO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITHX
TUTSL petiieHusT GU3NICCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX  MOAXOAAX MPHUHATUS  pPEIICHUN
(MHIMBUAYaJIbHOE, TPHUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HICSCKON 3a7a9d WIIA
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeijlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTUXKEHUS  (HEJOCTHXKEHUS) PEe3yIbTaTOB
NeSATeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(GU3MYECKOro HMCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NYECKUX 3a1a4 UK
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.
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INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIB30BaTh  MOHATHS:  (PU3WYECKHE W  XUMHYECKUE  SIBICHMS,
HAOIOIeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJEUCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUJIacTHYECKasl),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, epeava JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3zamu,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPrUM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBHKEHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IPUPOAE, AECUCTBUE CHWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(epHOro JaBJICHMs Ha JKMBOM OpraHM3M, IJIaBaHUE PbIO, pblYaru B
TE€JIe YeJI0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢duznyeckue BeIMYUHbBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS], ITyTh,
CKOPOCTb, CPEIHSSA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSAKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETHYECKas H
NOTEHIMAIIbHASL JHEPIHs), 0NpPU ONUCAHUU [PABWIBHO TPAKTOBATH
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U €AUHULIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
Gu3NYEeCKyl0 BEIUYHMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
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«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXAHUYECKOU
SHEPruH, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluld IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4d 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/lad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEITUYHHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATh IPOBEPIEMOE
MPEANOJOKEeHNE (TUIIOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JeJaTh BBIBOJBI MO €ro
pe3yibTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY U3 IPEJIOKEHHOIO 000pYyI0BaHUS, 3alIUCHIBATh X0
ombITa U (POPMYJIUPOBATh BHIBOBI;

BBIIIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSAHUA, BPEMEHH, MAacCChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PABHOMEPHO IBMKYILETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBIMOJHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
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MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHBIE HW3MEpPEHUsS (HU3NUCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAys TPEIJI0KCHHOW WHCTPYKIIMW: TPU BBIMOJTHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIAIBI JACUCTBUS NPHOOPOB U TEXHUYECKUX YCTPOWCTR:
BECBI, TEPMOMETp, IMHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIuar, MOJBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKY, yCTPOWCTBO BOJOIPOBOAA, TUIPABIWYSCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIB30BaHMS (DU3UMYECKUX 3HAHUNM B TOBCEIHEBHOM
KU3HM 7151 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS M COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popmanuu B HMHTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAyIHO-TTOMYJISIPHYIO
IUTEPATypy HU3UIECKOTO COJEPIKAHMSI, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BiaAeTh MNpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJIuYHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM IPaMOTHO HMCIOJb30BaTh M3yYEHHBIN
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MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHHUH PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JICWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBHE, YUUTHIBAI MHEHHUE OKPYKAFOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITOJIB30BATh NOHATHSA: Macca M pa3MepPbl MOJIEKYJ, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pas3nuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W C)KATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAllUs, IUJIaBJICHHUE, KpUCTAIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOIHOCTS, KOHBEKIHS, U3Ty4YECHHE),
AIEKTPHU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUIbl B Ipupoie, usiydyeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0COB, POJIb MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NPHU 3TOM INEPEBOJUTH MPAKTHYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NPHU3HAKK) (PUINYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIJioTa MapooOpa3oBaHusl, YJeNbHAas TEIJoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM

25



MalIMHbl, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUUYECKUN 3apsi, cuila
TOKa, D3JIEKTPUYECKOE HaNpsDKEHWE, CONPOTUBIEHUE IMPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUSI U €TUHULIBI (DU3UUECKUX BETUUYMH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIHMYHHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(buU3NYEeCKUX BEJIUYUH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUs BEIECTBA, MPUHLHUII CYNEPHO3ULUHU MMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [l yyacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSACHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  peIIeHUs 3a7aud, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEOoOXoauMbIe JUIsi €€ pelieHUs, MPOBOJAUTH PAacuéThl M CPAaBHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO PEHIIUTh TpPH MOMOUIU
(bU3MYECKUX METOJOB, HCIOJb3ys OIMHCAHWE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bU3MYECKUX CBOMCTB Tell (KamWLISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYECHHH OT I[BETa H3JIydarome (MOorjomaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
ioWaan €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX T[IOJEH TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH

26



pOBepsieMbIe MPEANONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHU U YIEIBHOTO COMPOTUBIIEHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 MPOBOJAHHMK, OT HANpsDKEHWs Ha  IPOBOJHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJHATh WM3MEPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTaTaAM MCCIIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUEHUE BEJIMYHHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHMX SIBJICHUU U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEIUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMH(POPMALKMIO O  MpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKMX 3HAHUUW B TOBCEJIHEBHOMU

27



KU3HU JJi obecrieyeHusi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOT0 TIOBEICHHUS B OKPYXKAIOLIEH Cpeae;

OCYILECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBON MM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJHEHNN YYE€OHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAEepKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMAMHM KOHCIEKTHPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o0oOmiass MHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKON AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHSATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHWBaTh COOCTBEHHBIM BKJIaJ B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHATUA: CHCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, Jedopmanus
(ynpyrasi, mjgacTHuYeckasl), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3iydeHus,
W30TOIIBI, SIIEPHAS DHEPIETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBHKEHHE (3aTyXarolue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABW)XKEHHE, OTpaKEHHE
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3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE W NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM uucie (PU3MUECKHe SIBICHUS B IPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE IECUCTBHE BUAMMOIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMDKCHHH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHHS, CWa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
¥ 4YacToTa KosieOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUs W €IUHULBl (PU3MYECKUX BEIUYHUH, HAXOJIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEI
OpU SAEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;
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OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMHIA,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ]aul 3alMChIBaTh KPATKOE yCIOBUE, BBIABIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3NYECKUX METO/IOB, HCIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWJIBHOCTh MOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUM, NpsIMOJIMHEIHOE PACIIPOCTPAaHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JUH3€e, HAOJMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyTI0BaHUSs, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe Uu3MepsaeMOl BeNHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEHHs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TEpHoAa
KOJIe0aHUN MaTeMaTHYeCKOrOo MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH
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¢usznyecKkux BeIMYMH B BUAE TaONMI ¥ rpaduKOB, IenaTh BBIBOIBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHM4eckass paboTa M MOUIHOCTh, YacTOTa U TEpPHUOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHH3bI, pPaJAHOAKTHUBHBIM  (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeaysl MPEeJIOKEHHON WHCTPYKIIMHU, BBIUUCIATH 3HAYCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE30MaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pa3nnyaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCOMIOTHO TBEPJOE TENO0, TOYEYHBI HCTOUYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, MATYMKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, IMepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW UM  HEOOXOoauMble (u3myeckue
3aKOHOMEPHOCTH,

MCTIOJIb30BaTh CXEMbI i CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh WHGOpPMALMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HaXOAUTh
NyTH ONpEJesIeHUs] JOCTOBEPHOCTH MOJYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUK U TIOTIOTHUTEIHHBIX UCTOUYHUKOB;
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UCIIOJIb30BaTh MPH BBIMOJIHEHWH YYeOHBIX 3a/laHui HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTEepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHbOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
HNOHSTUWHBIN ammapar HU3y4aemoro pasjena (U3MKH U COIpPOBOXKIATh
BBICTYIUICHHE TIpEe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoaunuecTBO 4acoB
n/n MPOrpaMMbl Bcero KonTpoiibHbIe
padoThI

Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa

1.1 ®du3uka - HaykKa 0 Ipupoae 2
1.2 DOU3NYECKUE BETUYNHBI 2
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2

Uroro no pazneny 6

Pa3nea 2. IlepBoHauyanbHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 Crpoenue BeniecTBa 1

2.2 JIBM>KeHUEe U B3aUMOJICNICTBUE YaCTHIL 2
BEIleCTBa

2.3 ArperatHble COCTOSIHUS BEIIECTBA 2

Hroro no paszneny 5

Paznen 3. /IBuskenne u B3auMo/ieiicTBue Tej
3.1 Mexanuueckoe ABMKECHHE 3

3.2 WNuepuus, macca, IIIOTHOCTh 4

33

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f416194
bubnuorexa [IOK
https://m.edsoo.ru/7f416194
bubnuorexa [JOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194
bubnuorexa [IOK
https://m.edsoo.ru/7f416194
bubnunorexa LIOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194




3.3 Cuia. Bune! cun 14

Hroro no pasneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

4.1 Hasnenue. llepenaya naBnenust TBEPALIMU 3
TeJaMH, JKUJIKOCTAMU U ra3aMu
4.2 JlaBneHue XUaKOCTH 5
4.3 ATMochepHOe 1aBJICHHE 6
4.4 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7
B HHUX TEIIO
Wroro no pazaeny 21

Pa3nea 5. PaGora n MoHOCTD. JHEprus

5.1 Pa6ora u moutHOCTH 3
5.2 [IpocTeie MexaHU3MBI 5
5.3 MexaHnueckasi JHEpIrust 4
Hroro no pasneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

34

12

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
bubmuoreka [{OK
https://m.edsoo.ru/7f416194
bubnuoreka [{OK
https://m.edsoo.ru/7f416194

bu6anoreka LIOK
https://m.edsoo.ru/7f416194
bu6anoreka LIOK
https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
https://m.edsoo.ru/7f416194




8 KUIACC

Ne ni/n HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Pa3pen 1. TenioBble ABJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIllECTBA

1.2 TenmoBbie POIECCHI

Hroro no pazneny

Paznen 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

2.1 DnexTpuUuecKue 3apsaabl. 3apsKEHHBIE Tena
U UX B3aUMOJEHCTBUE

2.2 IToCTOSTHHBIN 2IIEKTPUYECKHUN TOK

2.3 MarsuTHbI€ SBICHUSA

24 ONEeKTpOMarHuTHAsE NHIYKIHS

Hroro no pazneny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

35

KonTpoJbHbIe

IpakTuyeckue
padoThI

1.5

14.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchbl

bubnuoreka [{OK
https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

bubnuorexa [IOK
https://m.edsoo.ru/7f4181ce
bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
bu6nunorexa [IOK
https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
https://m.edsoo.ru/7f4181ce




9 KUIIACC

Ne ni/n HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbI Bcero
Pa3zpen 1. Mexann4yeckue siBJICHUSA
1.1 MexaHN4eCKOe IBUKEHUE U CIIOCOOBI €ro 10
OIMCAHUS
1.2 BzanmoneiicTBue Ten 20
1.3 3aKOHBI COXPaHEHUS 10
Uroro no pazneny 40
Paznen 2. Mexanndeckne KojJ1e0aHNA H BOJHBI
2.1 Mexanndeckue KojieOaHus 7
2.2 MexaHnueckne BOJIHBL. 3BYK 8
Hroro no paszneny 15

Paspnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE I0JIE U 6
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pazaeny 6

Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

36

KoanuecTBo 4acoB

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(mudpoBbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41ada6

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




4.2 JIuH3BI U onTHYECKUE TIPUOOPHI
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP

Hroro no pazneny

Pasznen 5. KpanroBbie iBJIeHUA

5.1 Hcnyckanue v NOTJIONIEHHE CBETa aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa
53 SnepHble peakuu

Hroro no pasneny

Pa3nea 6. IloBTopuTteibHO-00001aI0IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS
Kypca ¢usuku 3a 7-9 kinace
Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

17

102

37

27

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a6

bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne Tema ypoka KoJunyecTBO 4acoB Hara JJIeKTPOHHbIE
n/n Bcero Kontpoabubie IIpaktuyeckue  M3y4eHus  UHQpOBbIe
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 ®duznka — HaykKa o pUpoJIe. 1 02.09.2026  https://m.edsoo.ru/3c9c9366
SBnenus npupojipl. uzndeckue
SIBJICHUS
2 MexaHndeckue, TEIUIOBEIC, 1 04.09.2026 = https://m.edsoo.ru/df1f6{b8
AIEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 DuU3NYECKUE BEIUYMHBI U UX 1 09.09.2026 = https://m.edsoo.ru/6185e41e
U3MEpPEHNE
4 Ypok-uccnenosanue "M3mepenue 1 1 11.09.2026  https://m.edso00.ru/2312¢9d7

TEeMIIEpaTypbl IpU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4yruKa TeMIeparypbl”

5 Kak ¢usuka u npyrue 1 16.09.2026  https://m.edsoo.ru/3842f3a4
€CTECTBEHHBIE HAYKU U3Y4alOT

npupoay. EcrecTBeHHOHAay4HbIN
MeToJ no3HaHus. Onucanue
(bu3MYECKUX SIBICHUN C TTOMOIIBIO
MoJelIed
6 VYpok-uccnenonanue "lIpoBepka 1 1 18.09.2026  https://m.edsoo.ru/145¢7ble
TMIOTE3bI: JaJbHOCTh MOJIETA

[IapHKa, MyIEHHOTO
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10
11

12

13
14
15

16

TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
OoJibIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILIECTBA

JIBM>KEHUE YacCTHUIl BELIECTBA
VYpoxk-uccienoBanue «OMnbIThI 1O
HaOJII0IEHUIO TEIIOBOIO
PaCIIUPEHHS Ta30BY

ArperaTHbIE COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

ATOMHOMOJICKYJIIPHBIM CTPOCHUCM.

OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI

MexaHn4ecKoe JBMKEHHE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
IBIKEHHUE

Ckopoctb. Enunuiiel ckopoctu
Pacuer nmyTtH ¥ BpeMeHM IBUKEHUS
WNuepuus. 3akoH uHEPIUH.
B3anmoneicTBre Ten Kak IpuYrHa
W3MEHEHUS CKOPOCTH IBUKEHUS
TN

IInoTHOCTE BemiecTBa. Pacuer
Macchl B 00beMa Tella 1o ero
IUIOTHOCTH

40

23.09.2026

25.09.2026
30.09.2026

02.10.2026
07.10.2026

09.10.2026

14.10.2026
16.10.2026
21.10.2026

23.10.2026

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455

https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482¢e

https://m.edsoo.ru/4cd7ale8




17

18

19

20

21
22

23

24

25

26

27

28

JlaGopaTopHas pabora
«OmnpeneneHre MmMIOTHOCTH
TBEPAOTO TEJIa»

Pemrenune 3amad mo Teme
"[InoTHOCTH BemecTBa"

Cuna xak XxapakTepuCTHKa
B3auMojiercTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yuenue
3aBUCUMOCTH PaCTSKCHUS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOM CUIIBD)

SIBnenune TaroreHus. Cuja TSHKECTH
CBs13b MEX]ly CHIION TSKECTH U
maccoii Tena. Bec Tena. Pemenue
3ajad 1o teme "Cumia Tsokect”
Cuna TsKecTu Ha APYyTrux
mianeTax. Ousnueckue
XapaKTEPUCTUKHU TIJIAHET
N3mepenue cuit. JluHamomeTp
Bec Tema. HeBecoMmocTh
Crnosxenue 1ByX cui,
HAINPABJIEHHBIX MO0 OJJHON MPSMOM.
PaBHOElicTBYIOIIASA CHIT
Pemrenue 3agad mo reMme
"PaBHOelcTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE
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27.11.2026
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11.12.2026
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https://m.edsoo.ru/766f1f89
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https://m.edsoo.ru/2546928c

https://m.edsoo.ru/afbd9bdd
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JlaGopaTtopHas paborta «3ydueHue
3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbKEHHS OT CHJIBI JaBICHUSA U
XapakTepa COMPUKACAIOIIUXCSA
IMOBEPXHOCTEI»

Pemenue 3agad Ha onpenenexHue
PaBHOJCUCTBYIOIIEN CUIIbI
Pemenue 3amau o remam: «Bec
Tenay, «I'padudeckoe
n3o0pakeHue crn, «CHIbDy»,
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbHas padboTa no remam:
«MexaHndeckoe TBUKEHHEY,
«Macca, mIoTHOCTEY, «Bec Tema,
«['papuueckoe nzoOpakeHne U,
«Cuie»

Hasnenue. CriocoObl yMEHbILIEHUS
Y YBEJIMYEHHUSI 1aBIICHUS
JlaBrieHue ra3a. 3aBUCUMOCTD
JIaBJIEHUs Ta3a oT 00bEMa,
TeMITepaTypbl

[Iepenaua naBiieHUs TBEPABIMU
TeNaMH, JXUAKOCTSIMH U Fa3aMH.
3axoH ITackains

JlaBlIeHME B )KUIKOCTH U Ta3e,
BBI3BAHHOE JCHCTBHEM CHIIBI
TSKECTU
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https://m.edsoo.ru/e56bd&875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461

https://m.edsoo.ru/8e8367b5
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Permrenue 3agad mo reme
«/laBieHue B )KUAKOCTHU U Ta3e.
3akoH Ilackans»
CooOwiaromuecs cocyabl
I'mppasinueckuii npece
Manomerpsl. [lopuiaeBon
XKHUJKOCTHBIN HacocC

Atmocdepa 3emmu. [Ipudannbl
CYLIECTBOBAHMSI BO3AYIIHOM
00015104kH 3eMin. 3aBUCUMOCTh
aTMOC(EpHOTro JTaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPSI

Bec Bozmyxa. AtmocdepHoe
JlaBJIeHHE

N3mepenue atmochepHoro
nasnenus. OnsiT Toppuuenu
3aBUCUMOCTB aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst

bapomerp-anepoua. AtmocdepHoe
JlaBJIeHHE Ha pa3IMYHBIX BBICOTAX
Pemenue 3ana4 no reme
"ATtmocdepHoe naBrneHue"”
JelicTBue ®KUIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

JlaGopatopHnas pabora
«OrnpeneneHue BbITAIKUBAIOLIEN
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05.02.2027
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17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

05.03.2027

10.03.2027

https://m.edsoo.ru/3c9f6fad

https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b

https://m.eds00.ru/9249b692

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6¢c48c524

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edsoo.ru/3749d5¢cc
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CHUJIbI, IEUCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B )KUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«ccrnenoBanue 3aBUCHMOCTH Beca
Tejla B BOJIE OT 00bEMaA
MOrPY’KEHHOM B KUJAKOCTh YaCTH
TEIIa

IInaBanme Ten

JlaGopaTopHas paboTta
"KoHcTpynpoBaHnue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
OITpelIeIICHUE €€
Ipy30n0bEMHOCTH"

Pemenne 3amad mo Temam:
«IlnaBanue cynoB.
BosnyxorutaBanue», «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
Mexanuyeckas paborta
Momntaocts. EquHUNEI MONITHOCTH
VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM IPHU
moabEMeE 1o JiecTHHIE"

[Ipocteie Mexanu3Mmbl. Poryar.
PaBHOBecue cuil Ha peluare
KonTponbhas pabota no teme
«/laBieHne TBEPABIX TET,
JKUIKOCTEH U Ta30B» /
Bcepoccuiickas nposepodHas
pabora
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12.03.2027

17.03.2027
19.03.2027

31.03.2027

02.04.2027

07.04.2027

09.04.2027

14.04.2027

16.04.2027

https://m.edsoo.ru/3c11398c

https://m.edsoo.ru/celf25ac
https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47
https://m.edso0.ru/4395592¢
https://m.edsoo.ru/8e9f821a

https://m.edsoo.ru/1283aa34

https://m.edsoo.ru/3¢391d99
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64

65

PesepBHbIii ypok. Pabora ¢
TEeKCTaMu 10 Teme «JlaBineHue
TBEPIBIX TEJ, )KUJKOCTEU U ra30B»
/ Beepoccuiickast mpoBepovYHast
pabora

Pbruaru B TexHuke, OBITY U
npupoae. JlabopaTopHas pabora
«HccnenoBanue ycioBui
PaBHOBECHSI pblyara»

Pemenue 3anau mo teme «Y cioBus
PaBHOBECHSI pblyara
Koadduument nmoneznoro
JNIEUCTBUS MEXaHU3Ma.

JlabopaTtopHas pabota «3mepenue

KII/] HakTOHHOM MJIOCKOCTH
Pemenue 3amaud mo treme "Pabora,
MotutHoctb, KIT/"

Mexannyeckas SHEpIHusl.
Kunernueckas u moteHIMaaIbHas
SHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"ODKCnepUMEHTaIbHOE
ONPEACICHUE U3MEHECHUS
KWHETHYECKON ¥ MOTSHIIUATbHOMN
SHEPTHH MPHU CKATHIBAHUH TEJIa TIO
HAKJIOHHOM TI0CKOCTH"
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21.04.2027

23.04.2027

28.04.2027

30.04.2027

05.05.2027

07.05.2027

12.05.2027

14.05.2027

https://m.edsoo.ru/76988618

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbb989ba




66 KontposnbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67 PesepBHbIit ypok. Pabora ¢
TeKCTaMHu 1o Teme "MexaHudeckoe
nBroKeHne"

68 PezepeHsiii ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MouHocTtb. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68
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19.05.2027

21.05.2027

26.05.2027

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/35541 1fe

https://m.edsoo.ru/281b265¢




8 KUIACC

Ne Tema ypoka Kosaun4yecTBo 4acoB Hara JJIeKTPOHHbIE
n/n Bcero Konrpoabnbie IIpakTuyeckne u3ydyeHus  unudposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 OCHOBHBIE TTOJIOKEHUS 1 02.09.2026  https://m.edsoo.ru/4b6b1523

MOJIEKYJISIPHO-KUHETUUECKON
TEOPUU U UX OIBITHBIC
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB H 1 07.09.2026  https://m.edsoo.ru/51284758
MOJIEKYJI

3 Monenu TBEpIOTO, KUJKOTO U 1 09.09.2026  https://m.edsoo.ru/7236¢919

ra3000pa3HOro COCTOSHUHN
BEIIIECTBA

4 OObsicHeHHE CBOICTB TBEPIOTO, 1 14.09.2026 = https://m.eds00.ru/94849842
YKUJIKOTO U Ta3000pa3HOT0

COCTOSIHUH BEILECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucramnmmueckue n amopgHsie 1 16.09.2026  https://m.edsoo.ru/5d25b3dd
Tena

6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 21.09.2026  https://m.edsoo.ru/8bb5494b
IToBepXHOCTHOE HATSIKEHNE

7 TennoBoe paclIMpeHne U CxKaThe 1 23.09.2026  https://m.edsoo.ru/42dc6eaf

8 Temneparypa. CBs3b TeMneparypsl 1 28.09.2026  https://m.edsoo.ru/767b611b

CO CKOPOCTBIO TEIJIOBOIO
JIBIKEHUS YaCTHI]

47
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12

13

14

15

16

17

18

Brytpennsis sueprus. CriocoObl
M3MEHEHHUs BHYTPEHHEH sHepruu
Buner Terionepenauu
Ypok-koHpepeHuus
"IIpakTHYECKOE UCTIOIb30BAHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHayioB B LIEJIAX
sHeprocoepekeHus"
KonunuecTBo TerminoTel. Y aenpHas
TEII0EMKOCTh

YpaBHeHHE TEIUIOBOTO OallaHca.
TernnooOMeH 1 TemIoBOE
paBHOBECHE

JlaGoparopHas paboTa
"UccnenoBanue siBIEHUA
Ter1000MeHa IpU CMEIIMBAHUH
XOJIOOHOU U ropsyei BoAbl"
Pacuer konndecTBa TEIIOTHI,
HE00XO0IUMOTO JUIsl HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJIAXKICHUHT

JlaGoparopHas paboTa
"Onpenenenue yaenbHOU
TEIJIOEMKOCTH BelecTBa"
DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

IInaBneHue u oTBEpIEBAHNE
KPUCTATMYECKHX TeIl. Y IeTbHas
TEIUIOTA TUIABIICHUS
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30.09.2026

05.10.2026
07.10.2026

12.10.2026

14.10.2026

19.10.2026

21.10.2026

02.11.2026

09.11.2026

11.11.2026

https://m.edsoo.ru/7al61b6d

https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aefSeca

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

https://m.edsoo.ru/5¢93abab
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20
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22

23

24

25

26

27

JlaGopaTopHnas pabota
"OnpeneneHue yaeabHON TerI0Th
IUIaBJICHUA JIbaa"
[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue

Kunenue. Y nenbHas temiora
napooOpa3oBaHUs U KOHJICHCALIUH.
3aBUCHUMOCTh TEMIIEpaTyphI
KHUIIEHUS OT aTMOC(EPHOTO
JABJICHUS

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Ornpezenenre OTHOCUTEIbHOM
BIIQYKHOCTH BO3yxa"

Pewenune 3aiay Ha onpeneneHue
BIIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro aBuraTessi.
TennoBbie ABUTATENH U 3aIIUTA
OKPY’KaloIle cpebl

3aKOH COXpaHEeHHsI U TTPEBPAIICHHS
SHEPTUU B TEIIOBBIX MpoIleccax
IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "TernmoBsie
sBJIeHHs. VI3MeHeHne arperaTHbIX
COCTOSIHUU BenrecTna"
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23.11.2026
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https://m.edsoo.ru/9f97285d

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3

https://m.edsoo.ru/dfead3fc
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KonTponbhas pabota no teme
"TermioBble saBieHus. MI3MeHenue
arperaTHbIX COCTOSIHMI BemecTna'
Onektpuzanus Ten. [IBa pona
AIEKTPUUYECKUX 3aPsI0B
Ypok-uccnenoBanue
"OnexTpuzanus TeJl UHAYKLIUEH U
MIpY CONTPUKOCHOBEHUU"
BzaumopeiicTBue 3apssKeHHBIX Tell.
3akoH Kynona

DIIEKTPUUECKOE TTOJIE.
HanpsiskeHHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepno3unuu
ANEKTPUYECKHUX TOJIEH

Hocurenu snexkrpruyueckux
3apsi/10B. DIIEMEHTAPHBIN 3apsl.
Crpoenue atoma

[IpoBOAHUKY U JUDIIEKTPUKH.
3aKOH COXpaHEeHHUs
AIEKTPUIECKOTO 3apsia

Pemienue 3a1au Ha npUMEHEHUE
CBOMCTB 3JIEKTPUUYECKUX 3apsI0B
DIIEKTPUUYECKHI TOK, YCIOBHS €r0o
cyiiectBoBaHusl. MicTtounuku
AJIEKTPUIECKOTO TOKA

JleficTBHSI 2EKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiicteue
ANEKTPUUECKOTO MOJIs Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"
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16.12.2026

21.12.2026

23.12.2026

28.12.2026

11.01.2027

13.01.2027

18.01.2027

20.01.2027

25.01.2027

27.01.2027
01.02.2027

https://m.edsoo.ru/64eb961f

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/1de2a6dc

https://m.eds00.ru/9753c¢836

https://m.edsoo.ru/46777f42

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

https://m.edsoo.ru/aele7251
https://m.edsoo.ru/1b724c3e




39

40
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43

44

45

46

DJIEKTPUYECKHI TOK B METAJLIAX,
KUJKOCTAX U razax
DneKkTpuyecKas Lemb U eé
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas paborta
"M3MepeHue U peryJimpoBaHue
CHUJIBI TOKA"

DNEeKTpUUECKOe HAMpsIKEHHE.
BoasT™metp. JTabopaTopnas padota
"N3mepenue u peryaupoBaHue
HanpspkeHus"

ConpoTuBieHHEe IPOBOJHUKA.

VY enpHO€E CONPOTUBIICHUE
BEIIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
COIIPOTHUBIIEHUS POBOJAHUKA OT
€ro JJTMHBI, TUIONIA/I TIONIEPEUYHOT0
cedeHus u matepuana”
3aBUCHUMOCTh CHJIbI TOKA OT
HanpspkeHud. 3akodH Oma juist
y4yacTKa Lenu

JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HalpsHKeHUs Ha
pesucrope”

0.5

0.5
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[TocnenoBarenbHOE U
napajuieJIbHOE COeIMHEHUS
IIPOBOJHHUKOB

JlaGopaTtopHast pabora "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKCHUN
IIPU [10CJIEOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
MpaBuJIa AJIs CUIIBI TOKA MIPH
napauieIbHOM COEIMHEHUN
pe3uctopon”

Pemenue 3aga4u Ha npUMEHEHUE
3akoHa OMa AJ1s pa3iIuyHOro
COEIMHEHUS IPOBOIHUKOB
Pabota u mourHOCTH
JNEKTPUUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

JlaGopaTtopHast pabota
"Onpenenenue padboOTs U
MOIIIHOCTHU 3JIEKTPUIECKOTO TOKa"
DJIEKTPUUYECKHUE LEMH U
HOTPEOUTEITH FIEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

[TocTosTHHBIE MATHHUTHI, HX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue
IIOJIEH MMOCTOSTHHBIX MarHuToB"
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https://m.edsoo.ru/24e36972
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MarnuTtHoe nosne. MarautHoe
noJie 3eMJIM U €ro 3HaYeHue JJis
JKU3HU Ha 3emJie

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "IIeKTpUUECKUE
3apsiibl. 3apsKEHHBIC Tella U UX
B3aumoiercTBus. [locTostHHBIN
SJIEKTPUYECKUM TOK"
KonTponbhas pabota no Teme
"DeKTpUYECKHe 3apsabl.
3apspKEeHHbIE TeNla U UX
B3aumojiericTBus. [locTosTHHBIN
AIIEKTPUYECKH TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PesepsHblii ypok. Pabora ¢
TekcTamu 1o Teme "I1oCTosTHHBIH
JNEeKTpUUecKuil TOK" /
Bcepocculickas npoBepodHast
paborta

OneiT Opcrena. MarautHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
10JIE€ KaTyIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JlJaboparopHas pabora
"N3yueHune neiCTBUS MATHUTHOTO
IIOJISI HA IPOBOJHMK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrons3oBanue
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https://m.eds00.ru/9¢99a4b7




JJEKTPOABUTaTENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyrpoBaHue U U3y4eHHUE
paboThI BNIeKTpOoABUTATENS "

63 Oneitel @apanes. 3akoH
AJIEKTPOMATrHUTHON UHIYKIUH.
[IpaBuio Jlenna

64 Onexrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPTUu

65 [ToaroroBka Kk KOHTPOJIBHOM
pabote o TeMe "DIeKTpUUYECKHe U
MarHuTHBIE SIBJICHUS"

66 KonrponbHas padora no reme
"DNEeKTpUYECKUE U MarHUTHBIE
SIBJICHUS"

67 PesepsHslit ypok. Pabora ¢
TekcTtamu 1o teme "TennoBbie
ABJICHUS"

68 PesepBHblit ypok. Pabora ¢
TEKCTaMu 1o TeMe "MarHuTHbie
ABJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
I[MPOTPAMME

68

54

14.5

03.05.2027

05.05.2027

12.05.2027

17.05.2027

19.05.2027

24.05.2027

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336

https://m.edsoo.ru/fc544d96

https://m.edsoo.ru/7d3485¢1

https://m.edsoo.ru/46a7afas




9 KUIIACC

Ne Tema ypoka KounyecTBO 4acoB Hara JJIeKTPOHHbIE
n/n Bcero Konrpoabnbie IIpakTuyeckne u3ydyeHus  unudposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 MexaHuuecKoe IBMUKECHHUE. 1 02.09.2026  https://m.edsoo.ru/54c98fca

MartepuaibpHas TOUKa
2 CucreMa oTcyera. 1 04.09.2026  https://m.edsoo.ru/5¢869dc5

OTHOCHUTEILHOCTh MEXaHUUECKOT'O

JABUXXCHUA

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 07.09.2026  https://m.edsoo.ru/bc342e86
JBUKCHHE
4 HepaBHOMepHOE NPAMOIUHENHOE 1 09.09.2026  https://m.edsoo.ru/9d51e741

nBrxkeHue. CpeqHss 1 MTHOBEHHAs
CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 11.09.2026  https://m.edsoo.ru/cbb4116b

JIBIOKEHUE. Y CKOpEHUE
6 CxopocTb MPSIMOJIMHEIHOTO 1 14.09.2026  https://m.edsoo.ru/2c456185

PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopoctu

7 JlaGopartopHas paboTa 1 1 16.09.2026  https://m.edsoo.ru/dfd66c69
"OnpenenieHne yCKOPEHUS Tella MpH

PaBHOYCKOPEHHOM ABMKEHUHU 110
HAKJIOHHOM IIOCKOCTH"

8 CBo0Ooguoe magenne teir. OIbITH 1 18.09.2026 = https://m.edsoo.ru/163cf472
T"anmunes
9 PaBHOMEpHOE ABMXKEHUE IO 1 21.09.2026  https://m.edsoo.ru/7a978b7a

okpy>kHocTH. [lepros u yacroTta
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10
11

12

13

14

15
16

17

18

19

20

21

22

oOparenus. JInHeitHas U yrioBas
CKOPOCTH

LleHTpOCTpEMUTENBHOE YCKOPEHHE
IIepssiii 3axk0oH Herotona. Bektop
CHJIBI

Bropoii 3akon Herorona.
PaBHopelicTByOIIAsA cHila

Tpetuii 3akon HeroToHa.
Cynepro3unus cuil

Pemenue 3aga4u Ha npUMEHEHUE
3akoHOB HproTOHA

Cuita ynpyroctu. 3akoH ['yka
Pemenue 3amau no teme «Cuna
YIPYTOCTH

JlaGoparopHas paboTa
«Omnpenenenre KECTKOCTH
PYKUHBDY

Cuia TpeHust

Pemenue 3amgau no reme «Cuna
TPEHUS»

JlaGopartopHas paboTa
"Onpenenenne ko3 huinenTa
TPEHHS CKOJIbKEHHS"

Pemenue 3agad mo reMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuina
TpeHUs"

Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJIcHus

56

23.09.2026
25.09.2026

28.09.2026

30.09.2026

02.10.2026

05.10.2026
07.10.2026

09.10.2026

12.10.2026

14.10.2026

16.10.2026

19.10.2026

21.10.2026

https://m.edsoo.ru/21f74al13
https://m.edsoo.ru/8776289d

https://m.edsoo.ru/6b639d94

https://m.edsoo.ru/6155617¢

https://m.edsoo.ru/52e¢8393d

https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6¢

https://m.edsoo.ru/aa6e6bc3

https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97¢5¢938

https://m.edsoo.ru/78ff698c

https://m.edsoo.ru/885c63el

https://m.edsoo.ru/c4cba3c3




23

24

25

26

27

28

29

30

31

Ypok-koHpepenmus "/ BrkeHne
TE€J BOKPYT I'PaBUTALIMOHHOTO
nentpa (CoslHeUHas cucTeMa).
lNanaktuxn"

Pemenne 3amgau no teme "Cuna
TSXKECTU U 3aKOH BCEMUPHOTO
TAroTeHHs"

[lepBas kocMHuecKasi CKOPOCTb.
HesecoMocTh u neperpysku
PaBHOBecHe MaTepuanbHONW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpeIIEHHON OCBIO BpAILlCHHUS.
MowmenT cuisbl. LienTp Tsxectn
PaBHOBecHE MaTepuaIbHOW TOUKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOTO TEIA C
3aKPEIUIEHHOM OCBIO BpAlllCHUS.
MowmeHT cuisl. LeHTp TsKECTH
Pemenne 3amau mo reme "MoMeHT
cuisl. LlenTp TskecTH"
[ToaroroBka K KOHTPOJIBHOU paboTe
o teme "MexaHu4yeckoe
nBmkenne. Bzaumonelictsue ten"
KonTponbhas pabota no teme
"Mexaandeckoe IBHKEHHE.
B3aumoneiictBue ten"

Nmnynbce Tena. UMnynbe CUbl.
3aKOH COXpaHEHMsI UMITYJIbCA.

57

23.10.2026

02.11.2026

06.11.2026

09.11.2026

11.11.2026

13.11.2026

16.11.2026

18.11.2026

20.11.2026

https://m.edsoo.ru/6a48e5c3

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dbas

https://m.edsoo.ru/a351cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6c5

https://m.edsoo.ru/2batb487

https://m.edsoo.ru/fc25194b

https://m.edsoo.ru/251e6f13




32

33

34
35

36

37

38

39

40

41

42

43

VYnpyroe u Heynpyroe
B3aUMOJICUCTBUE

Penrenue 3amad mo teMe "3akoH
COXpaHEHHUs uMITyJbca'
VYpok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Mexanunueckas paboTa U MOIIHOCTb
Pabota cuibl TsxKecTH, CUIbl
YIPYTOCTH U CUJIbI TPEHUS
JlaGopaTtopHast pabora
«Onpenenenue padoThl CUIIBI
TPEHUS TP PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MIOBEPXHOCTI»

CBsi3b 3HEPTUH U PaOOTHI.
[TorennuanbHas FHEPTUs
Kunernueckas sneprus. Teopema o
KMHETUYECKON SJHEPrUu

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

JlaGopatopHas pabora «3yueHue
3aKOHA COXPAHEHUS SHEPTUI»
KonebarenbHoe IBHKEHUE U €TO
XapaKTEPUCTHKU

3aryxaromye KoaeOaHusl.
BrinyxaeHHble Kosie0aHusl.
Pe3onanc

MareMaTH4ecKuil U NPy KUHHBINA
MasiTHUKH

58

23.11.2026

25.11.2026

27.11.2026
30.11.2026

02.12.2026

04.12.2026

07.12.2026

09.12.2026

11.12.2026

14.12.2026

16.12.2026

18.12.2026

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7¢555

https://m.edsoo.ru/667c¢837¢

https://m.edsoo.ru/84817179

https://m.edsoo.ru/24d61ab5

https://m.edsoo.ru/24661{29

https://m.edsoo.ru/48838ca3

https://m.edsoo.ru/7b9859af

https://m.edsoo.ru/ad17f942

https://m.edsoo.ru/4a6aa385




44

45

46

47

48

49

50

51

52

53

VYpok-uccrnenoBanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KeCcTKOCTH
NPYKUHBI U MAacChl IPy3a»
[IpeBpamienue 3aepruu npu
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnast pabota
«Ormpenenenue 4acToThl U MepUoia
KoJIe0aHUM MPY>KUHHOTO
MasiTHUKa»

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa
KoJie0aHu# Tpy3a, MOIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a»
Mexannueckue BoJiHbl. CBOMCTBa
MexaHudeckux BoJH. [IpogonbHble
U TIOTIEPEYHBIE BOJTHBI
VYpok-koHpepeHuus
"MexaHn4YeCKHUe BOJTHBI B TBEPIOM
tene. CelicMuyeckue BOJIHBI"

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa
Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
VYpoxk-koHpepenuus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

59

21.12.2026

23.12.2026

25.12.2026

28.12.2026

11.01.2027

13.01.2027

15.01.2027

18.01.2027

20.01.2027

22.01.2027

https://m.edsoo.ru/b1c7271b

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367¢7

https://m.edsoo.ru/ebd8d7b6

https://m.edsoo.ru/8a594969

https://m.edsoo.ru/2b95f238

https://m.eds00.ru/699e3612

https://m.edsoo.ru/ffc5cbba




54

55

56

57

58

59

60

61

62

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpaHEHUsI.
Mexannueckue KoyiebaHus u
BOJIHBI"

KontponbHas pabora o Teme
"3aKOHBI COXPaHEHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

DNEKTPOMarHuTHOE TMOJIe.
DNEeKTPOMarHUTHBIE BOJHBI
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue
AIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"
Ypok-uccnenosanue "Mzydenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOUITEHOTO TesnedoHa"
Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JUTHHBI
AIIEKTPOMATrHUTHOW BOJIHBI
DneKTpOMarHuTHas IPUPO/Ia CBETA.
Cxopoctb cBeta. BonHoBBIE
CBOIICTBA CBETA

Hcrounvku ceera. [IpsmonuneitHoe
pacrpocTpaHEHHE CBETa. 3aTMEHUS
Counnna u JIyHsl

60

25.01.2027

27.01.2027

29.01.2027

01.02.2027

03.02.2027

05.02.2027

08.02.2027

10.02.2027

12.02.2027

https://m.edsoo.ru/b347159

https://m.edsoo.ru/e9924b5e

https://m.edsoo.ru/45bbd19b

https://m.edsoo.ru/48f68a2d

https://m.edsoo.ru/3cfaec84a

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ecb99257

https://m.edsoo.ru/f3de5613




63

64

65

66

67

68
69

70

71

3aKOH OTpa)KEHMs CBETA. 3epKajia.
Pemenue 3aa4 Ha mpyUMeHEHUE
3aKOHa OTpPaKeHUsI CBETa
[Ipenomienue cera. 3aKkoH
IIPEJIOMJICHUS CBETA

[TosnHOE BHYTpEHHEE OTpAKEHHE
ceera. Mcnonb30BaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
IIPEJIOMJICHUS] CBETOBOTI'O JIy4a OT
yrja rajgeHus Ha rpaHule "Bo3ayX-
cTexno""

VYpok-koHpepeHuus
"Ncnonbp30BaHKe MOJTHOTO
BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"

JIua3el. OnTHYECKas CHiIa JIMH3BI
[TocTpoenue nzobpaxeHuii B
JMH3aX

JlaGopartopHas paboTa
"Onpenenenne HOKyCHOTO
PacCTOSTHUS ¥ ONITUYCCKON CHITBI
cobuparomiei TuH3bI"
Ypok-koHpepennus "OnTuueckue
JIUH30BBIC TPHOOPHI"

61

15.02.2027

17.02.2027

19.02.2027

22.02.2027

24.02.2027

26.02.2027
01.03.2027

03.03.2027

05.03.2027

https://m.edsoo.ru/45e9f872

https://m.edsoo.ru/3c5ff9f5

https://m.edsoo.ru/4e43afa2

https://m.edsoo.ru/835faed9

https://m.edsoo.ru/2ce88641

https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5edf

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a
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73

74

75

76

77

78

79

80

81
82

['na3 xak onTuyeckas CUCTEMA.
3peHue

Ypok-koudepennus "JlepexTor
3penus. Kak coxpanurts 3peHue"
Pasnoxxenne 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTPaJIbHBIX 1[BETOB.
Hucnepcus cBeta

JlaboparopHas pabota "OnbITHI 110
pasyioKeHuIo OeI0ro cBera B
CIEKTpP U BOCHPHUATHUIO LIBETA
IIPEIMETOB NPU X HAOIIOIEHUU
4yepe3 IBETOBbIC (GMIBTPHI"
VYpok-npaktukym "BoaHoBble
CBOICTBa CBETa: AUCIEpPCHS,
uHTepdepeHys u auppaxuus”
OmnsiThl Peszepdopaa u muianerapHast
MoJieIb aToMa

IToctrynater bopa. Moaens atoma
bopa

Hcnyckanue U MOToeHne cBeTa
atoMoM. KBanTsl. JInneliuaTsie
CIEKTPBI

VYpoxk-npaktukym "HaGmronenue
CIIEKTPOB UCITYCKaHHUS"
PannoakTuBHOCTE U €€ BUJIBI
CrtpoeHue aTOMHOTO s7pa.
Hyxnonnas moneins

62

10.03.2027

12.03.2027

15.03.2027

17.03.2027

19.03.2027

29.03.2027

31.03.2027

02.04.2027

05.04.2027

07.04.2027
09.04.2027

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

https://m.edsoo.ru/6eb8b874

https://m.edsoo.ru/b4867994

https://m.edsoo.ru/1b4e5e¢94

https://m.edsoo.ru/c36effb5

https://m.edsoo.ru/d5e656ba

https://m.edso0o0.ru/9fb5689b

https://m.edsoo.ru/83b9as577

https://m.edsoo.ru/8e724769
https://m.edsoo.ru/2d85bef3




83

84

85

86

87

88

89

90

91

92

93

PannoakTuBHbBIE TPEBpAILICHMUS.
N3oTomnsl

Pemenue 3anau o teme:
"PanuoakTuBHBIC peBpalieHus"
[Iepuon nonypacnana
Ypok-koHpepeHuus
"PagnoakTUBHBIE U3JTYYEHUS B
MpUpoje, MEAUIIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOTO YHCEI

DHeprusi CBSI3u aTOMHBIX SIIEP.
CBs13b Macchl U SJHEPTUU

Pemenue 3amgau no reme "SAnepHbie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u
3BE3]

Vpoxk-koHpepennus "AnepHas
JHepreruka. Jlencreus
PaANOAKTUBHBIX U3y4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPOMarHuTHOE IOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanToBbie siBneHus"
KonTponpHas pabota mo Teme
"DJIeKTPOMarHuTHOE TMOJIE.

63

12.04.2027

14.04.2027

16.04.2027

19.04.2027

21.04.2027

23.04.2027

26.04.2027

28.04.2027

30.04.2027

03.05.2027

05.05.2027

https://m.edsoo.ru/8b56a71d

https://m.edsoo.ru/f241bbdc

https://m.edsoo.ru/523a9317
https://m.edsoo.ru/4eadf6e4

https://m.edsoo.ru/c4cbe7ee

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6eSe

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d
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95

96

97

98

99

100

101

DIIeKTPOMAarHUTHBIE BOJTHBI.
KBanToBEIC siBIcHUSA"

[ToBTOpEeHME, 000OIICHHE.
JlaboparopHbie pabOTHI IO KypCy
"BzaumoneiicrBue Ten"
[ToBTopenue, 0600mmenue. Pemenne
pacueTHBIX M KAYeCTBEHHBIX 33124
o Teme ""TeroBbie mporecchl”
IToBTOpenue, 0600IIeHNE. Perenue
pacyYeTHBIX U KaUYECTBEHHBIX 3aj1a4
no teme "KIIJ[ TermoBeix
nBuraresei”

[ToBTopenue, 0600menue. Pemenne
pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4
no teme "KIIJI anekTpoycraHoBOK"
[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboThI IO Kypcy
"CBeToBbIE sABJICHUS"

[ToBTOpenue, 06061menue. Padota ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUsI B MEXaHUKE"
[ToBTropenue, 0600meHue. Padora ¢
tekctamu 1o Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, o06ob6menue. Padora ¢
TekcTamu 110 TeMe "CBeTOBBIE
saBiIeHNs"

64

07.05.2027

10.05.2027

12.05.2027

14.05.2027

17.05.2027

19.05.2027

21.05.2027

24.05.2027

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

https://m.edso0o0.ru/28f67bc4

https://m.edsoo0.ru/399f4911

https://m.edsoo.ru/1cd92c¢22

https://m.edsoo.ru/f7e¢3f69d

https://m.edsoo.ru/497cclc6

https://m.edsoo.ru/5986dca7




102 [ToBTOpenue, 0600meHue. Pabora ¢ 1 26.05.2027  https://m.edsoo.ru/6d32eedf
TekcTamu 1o Teme "KBaHToBas U

snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 3 27
[MPOT'PAMME

65



66



IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
7 KUIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTara
1.1 UCIIOJIB30BaTh U3YYEHHBIC IIOHATHS
1.2 pasnnyarh SIBJIEHUS O OMUCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SBICHHUE
1.3 pacrio3HaBaTh IIPOSIBJICHHE H3YYCHHbIX (U3NYECKUX SBJICHUI B
OKpYXarollleM MHpE, B TOM 4Hciie (pU3NUYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM IEPEeBOJUTH MPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBIACIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUIN
1.4 ONUCBHIBATH HM3y4YCHHbIE CBOICTBa Tell W (U3UYECKUE SIBJICHUS,
UCHOJB3YSl (PU3NYECKUE BEJIIMYMHBI, MpPU OINUCAHUU TPABUIBHO
TPAaKTOBaThb (PU3MYECKUI CMBICH HUCHONb3YyEeMBIX BEJIMYUH, UX
0003Ha4YeHUsI U €IUHULBI (PU3NUECKUX BEIMYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKH  U3YYEHHBIX  3aBUCHUMOCTEU
(bU3NYEeCKUX BETUUYNH
1.5 XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBJIECHUS M IMPOILIECCHI,
UCIIOJIb3YSl M3Y4YEHHBIE 3aKOHBI, NPU OTOM JaBaTb CJIOBECHYIO
GopMyNUMpOBKY 3aKOHa UM 3alUCBhIBaTh €ro MaTeMaTU4YecKOe
BBIPAKCHHE
1.6 OOBSICHATh (PU3MUECKUE SBJIECHHUS, MPOLECCH U CBOICTBA Tel, B TOM

Yucla€ M B KOHTEKCTE CHUTyallMd IPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH IPUYUMHHO-CIEIACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHue u3 1 — 2 Tornyeckux M1aros ¢ onopoi Ha 1 — 2 u3y4eHHbIX
CBOWCTBA  (PM3UYECKUX  SBICHUH, (U3MUECKUX 3aKOHA  WIIH

3aKOHOMEPHOCTHU
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1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemarh pacyéTHble 3a7a4u B 1 — 2 JENCTBHS, UCIOJIb3YSl 3aKOHBI U
(bopmyIbl, cBA3bIBaIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAIN3a
YyCIOBMS 3aJlaud  3allUChbIBaThb KpPaTKOE YCJIOBHME, IIOJCTaBIAThH
¢u3nveckre BeTMYUHBI B (POPMYIIBI U IPOBOAUTH PACUETHI, HAXOAUTH
CIPaBOYHBIC JJaHHBIC, HEOOXOAMMBIE JUIsl PELICHUs 3a/1a4, OLlEHUBATh
PEAUTUCTUIHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

pacrio3HaBaTh MpPOOJIEMbl, KOTOpPbIE€ MOXKHO PEIIUTh IPH IOMOLIH
(GU3NYeCKUX METO/J0B, B OINHCAHUM MCCIIECOBAHUS  BBIICNIATH
IpoBepsAeMOe  MpeNIoiokeHue  (TMIoTesy),  pasziauyarb |
MHTEPIPETHPOBATH MOJTYYCHHBIH PE3yNIbTaT, HAXOAUTD OIIUOKH B X0OI€
OIIBITA, JI€aTh BBIBOBI 110 €0 pe3ysbTaTaM

IPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SIBICHUH WIIH
¢u3nyeckux  CBOWCTB  Tei:  (OpMyIUpoOBaTh  IpOBEpseMble
IPEIOJIOKEHNs, COOMpaTh  YCTAaHOBKY M3  HPEUIOKEHHOI'O
000pyI0BaHUs, 3alUCHIBATH X0 ONbITA U (OPMYJIUPOBATH BHIBOJIBI
BBIIIOJHAThH IMPSMbIE U3MEPEHMSI C MCIIOIb30BAaHUEM aHAJIOIOBBIX U
UGPOBBIX NPUOOPOB, 3aIUCHIBATh MOKa3aHUs NPUOOPOB ¢ y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

IOPOBOJUTH  UCCIIEJOBAaHUE 3aBUCUMOCTH  OJHOW  (U3UUECKOil
BEJIMYMHBI OT JPYroil C UCHOJb30BaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM YUEOHOIO MCCIEIOBAHUSA, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHUSI, CIEAYs PEJI0KEHHOMY IIJIaHY,
(buKcUpoBaTh pe3yNbTaThl MOIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOJIUI U TPapUKOB, €TIaTh BHIBOIbI
II0 pe3yJIbTaTaM MCCIIEA0BAHUS

IIPOBOANTH KOCBEHHbBIE M3MEpPEHUs (U3MUECKUX BEJIUYUH, CIEAys
NPEeUI0KEHHONW WHCTPYKIMHU: MIPH BBIIOJIHEHUU U3MEPEHUl coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUHCISATH 3HAYEHHE HCKOMOM
BEJIMYNHBI

coOnrofarh MpaBWia TEXHUKM Oe30macHOCTH TIpu  padbore ¢
71a00paTOpHBIM 000pyI0BaHUEM

YKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh TNPUHLMIBI JEHCTBUS H3YYEHHBIX HPUOOPOB H

TEXHUYECKUX YCTpOI\/'ICTB C IIOMOIIBIO UX OIIMCAHUSA, UCITIOJIb3Yys 3HAHUSA
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1.15

1.16

1.17

1.18

1.19

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

0 CBOWCTBaX (U3MUECKHX SBJICHHUH M HEOOXOIUMBbIC (HU3HUECKHE
3aKOHBI ¥ 3aKOHOMEPHOCTH

OPUBOJIUTH MpHUMEpPhl (HAXOAUTh HMHQPOPMAIMIO O MpUMEpax)
NPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUYECKUX 3HAHHUH B IOBCEAHEBHOM
KU3HH 111 0o0ecrieueHrs 0€301acCHOCTH ITPH 00pallieHu ¢ IprudopamMu
U TEXHWYECKUMH yCTPOHCTBAMH, COXPAHEHHUS 370pPOBbs H
COOJTIOZICHHSI HOPM 2KOJIOTHUYECKOT0 MTOBE/ICHHUS B OKPY KaIoLIe cpene
OCYILECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTEepHET B
COOTBETCTBUU C 33JaHHBIM I[IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM M MyTEM CpPaBHEHUS PA3UYHBIX HCTOYHHKOB
BBIICTIATh HMH(OPMALIMIO, KOTOpasi SBJISETCS MPOTUBOPEUMBOM WK
MOJKET OBITh HEIOCTOBEPHOU

UCIIOJIb30BaTh npu BBIMIOJTHEHUH YUeOHBIX 3a/laHui
HAYYHOTIONYJISIPHYIO ~ JIUTEpaTypy  (HU3UYECKOTO  COJACpKaHMUS,
CIpaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT, BIaaeTh
npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HH(POpMAITIH
U3 O/IHOM 3HAKOBOU CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIC M YCTHBIE COOOIICHHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB UH(pOpMaLK HUZUYECKOTO COJIePIKAHUS,
B TOM 4YHCJE MYOJMYHO JeNlaTh KpaTKhe COOOIICHUs O pe3yibTarax
MPOEKTOB WM Y4YEeOHBIX HCCJIEIOBAaHUM, MpPU ITOM TPaMOTHO
WCIIOJIb30BaTh W3YUEHHBIM MOHATHMHBINA anmapar Kypca (QU3UKH,
COIIPOBO’KJATh BBICTYIIJICHHE MIPE3eHTalen

IIPY BBITIOJTHEHUH YYEOHBIX TIPOSKTOB U UCCIICAOBAHUH pacTpeessTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUH C MOCTaBIEHHBIMU 33JjauaMH,
CJICZIUTH 32 BBIMOJHEHUEM IUIaHA JEHCTBUH, a/JIEKBAaTHO OIICHUBATH
COOCTBEHHBIM BKJIaJA B JEATEIbHOCTh TIPYMIbl, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMO/IEICTBHE, YYUTHIBAS MHEHHE

OKPY’KaroIINX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
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1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

HCIIO0JIB30BATh MMOHATHUS

pa3ianyaTh SIBICHUS IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE
pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHUH B
OKpYXKarollleM MHpE, B TOM 4Hciie (pU3nuveckue SBICHUS B MPHUPOJE,
IPU 3TOM IEPEBOIUTH MPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBIIEIATD
CyIIECTBEHHbIE CBOMCTBA (MIpU3HAKU) GUZUYECKUX SABIICHUN
ONKCHIBATH HM3YyYCHHBIE CBOMCTBa Tel W (U3UYECKUE SIBICHUS,
UCHONB3YSl (PU3WYECKUE BEJIWYUHBL, MPU OINUCAHUU TPABUIHHO
TPaKTOBaTh  (PU3MYECKUH  CMBICI  HCIIOJIB3YEMBIX  BEIUYHH,
0003HaYeHUsI U €IUHUIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh TpadUKH  U3YYEHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

XapaKkTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SIBJICHHSI U MPOLECCHI,
UCIOJIb3YSl M3Y4YCHHBIE 3aKOHBl, INpPU OTOM JaBaTh CIIOBECHYIO
bopMynUpPOBKY 3aKOHAa U 3alUCBhIBaTh €ro MaTeMaTU4YecKoe
BbIpaXXCHHE

00BACHATH (U3MYECKUE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3HM, CTPOUTh OObICHEHHUE U3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIMbI | — 2 W3y4eHHBIX CBOWCTBA
bu3nuecKux sIBIEHUH, GPU3NUIECKUX 3aKOHA M 3aKOHOMEPHOCTH
pemats pacu€THble 3aJaud B 2 — 3 JeicTBUs, UCHOIb3Ysl 3aKOHBI U
(dbopMyIbl, cBA3bIBaIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33JJa4 3alHUChIBAaTh KPAaTKOE yCJIOBHE, BBISBISATH HELOCTATOK
JAHHBIX JJIS peIIeHUs 3a/Jauyd, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBble AJis €€ pellieHHs, IPOBOAUTh pacuéThl U CPAaBHUBATH
NOJydeHHOE 3HaueHHe (U3MUECKOW BEIMYMHBI C HW3BECTHBIMU
JAHHBIMU

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IMPH TOMOIIH
(bu3HYECKUX METOJI0B, UCIOJIB3YS OMMCAHUE UCCIIEIOBAHMS, BBIIEIATh
IIPOBEPSIEMOE TPEATNOIOKEHUE, OLEHUBATh IPaBWIBHOCTH MOPAIKA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI
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1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOJUTH ONBITHI IO HAOIIOAECHUIO (U3NYECKUX SIBICHUM WM
¢u3nueckux ~ CBOWCTB  Teil:  (POpPMyIUpOBaTh  IpOBEpsEMbIe
OPEANOoNOXKEeHUs, CcoOMpaThb  YCTAaHOBKY M3  IPEJIOKEHHOrO
000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BHIBOIBI
BBINOJIHATh MPSIMBbIE HM3MEPEHMsI C HCIOJIIb30BAHUEM aHAJIOTOBBIX
nprOOPOB M JATYMKOB (PU3UYECKHUX BETUYNH, CPABHUBATH PE3YIbTATHI
U3MEepEeHU ¢ yu4éToM 3a/1aHHON a0COMIOTHON MOIPEIIHOCTH
IPOBOJIUTH  WCCIEAOBAHME 3aBUCUMOCTH  OIHOW  (PU3UUECKOi
BEIMYMHBI OT JPYrod € MHCIOJB30BAaHUEM IMPSIMbBIX H3MEPEHHIA:
IUTAHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY M BBIOJHSTH
U3MEpEHUus, CleAys  MpPeUIOKEHHOMY  IUIaHy, (UKCUPOBATh
pe3yIbTaThl TOTYYEHHOW 3aBUCHMOCTH B BUIE TaOIUI U TrpaduKoOB,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3HYECKHX  BEIMYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY,
clefys TpPEMJIOKEHHOW WHCTPYKUMH, W BBIYUCIATH 3HAUYCHUE
BEJIMYMHbI

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTM Ipu pabore ¢
1a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh TNPUHIMIIBI JCHCTBHUS HM3YyYCHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOMCTB ¢ ONOPOI HA UX OMMCAHUS, UCTIOJIb3Ys 3HAHUS
0 CBOMCTBax (pU3MYECKUX SBICHUM M HeoOXoaumble (U3HUYECKHE
3aKOHOMEPHOCTHU

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIHHBIC
npuOOpHI MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IIETell C TMOCTeNOBATeIbHBIM U  TapajuIeIbHBIM
COEMHEHUEM DJIEMEHTOB, pas3inyas YCIOBHbIE OO0O3HAYCHMS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

OPUBOANUTH MpPUMEpPHI (HAXOAUTh HHGPOpPMALMIO O MpHUMEpax)
MPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUECKIX 3HAHHUI B TIOBCEAHEBHOM
XKHU3HU 17151 obecrieueHust 6€30MacHOCTH MPH 00pallieHnH ¢ MpUdopamMu
M TEXHHWYECKUMH yCTPOHCTBAMH, COXPAHEHHUS 3I0pPOBbI |
COOJTIOJIEHHSI HOPM HKOJIOTHUECKOT0 IOBEJICHUS B OKPYKAIOLIEH cpezie
OCYILECTBIISATh OUCK HH(pOpMAMU (HPU3UYECKOTO COJICPKAHUS B CETH

WNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHMM W IMYyTEM CpPaBHEHHS

71



1.18

1.19

1.20

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1.1

1.2

1.3

1.4

JIOTIOJTHATEILHBIX HMCTOYHUKOB BBIACIATh WH(MOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUHBON MITH MOYKET OBITh HEJOCTOBEPHOM
WCIIOJIB30BaTh IPU  BBHINOJHEHUH YYEOHBIX 3aJaHU  HAay4YHO-
MOMYJSIPHYIO JTUTEPaTypy (PU3UYECKOrO COJICpXKaHUs, CIPABOYHBIC
Marepuanbl, pecypchl ceth HMHTepHeT; BiajaeTh npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMH U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBCHHBIE TUCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHSI,
00001mas uHGOpPMAIMIO W3 HECKOJBbKHUX HCTOYHHUKOB (DHU3HUYECKOTO
COJICp)KaHUs, B TOM 4YHCIIC MYyOJUYHO MPEACTABIATh PE3yIbTaThI
MPOCKTHOM WJIM HCCJIEIOBATEIbLCKOW JICSITEIIBHOCTH, IIPH STOM
IPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM IOHATHWHBIMA anmapar Kypca
(bu3HKH, COMPOBOXKIAThH BHICTYINICHUE MPE3CHTAIlUEH

[P BBIMIOJHCHUH YYCOHBIX TPOCKTOB M HMCCICIOBAHUN (PH3UUIECKIX
MIPOLIECCOB paclpeAeisaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUH C
IIOCTABJICHHBIMU  3aJjadyaMM, CJIEAUTh 33 BBIINOJHEHUEM IUIaHA
JIEHCTBHI U KOPPEKTUPOBATH €T0, aJICKBAaTHO OIICHUBATh COOCTBEHHBIM
BKJIa]] B JICATEIHHOCTh TPYIIBI, BBICTPAMBATH KOMMYHHUKATHBHOC

BSaHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCulaTh KOH(i)J'II/IKTbI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

MCII0JIb30BaTh N3YYEHHBIE TOHATHS

pas3inyaTh SBJICHUS IO ONMCAHUIO MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOE SBJICHHUE
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (PU3NYECKUX SIBICHUN B
OKpY’KalOIleM MHUpE, B TOM 4ucie (pU3MUECKUe SBIECHUS B MPHUPO/IE,
IIPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 337a4y B YUEOHYIO, BBIIETSAThH
CyIIeCTBEHHBbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBICHUMN
ONKCHIBaTh HU3YYEHHbIE CBOWCTBA Tel M (PUIUYECKHE SBICHUS,
UCTONB3Yys (PU3MUECKUE BEIMYUHBI, MpPHU OMNUCAHUU TMPABUIIBHO

TPAKTOBAThH q)HSI/ILIeCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJIIMYHH,
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1.5

1.6

1.7

1.8

1.9

1.10

0003HaYCHHS ¥ €AMHUITBI PU3UMUECKUX BEIIMUMH, HAXOIUTh (JOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKH  HU3YYEHHBIX  3aBUCHUMOCTEH
(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHUE SBICHUS U IMPOIIECCHI,
UCTONB3Yysl W3Y4YEHHBIC 3aKOHBI, INPH 3TOM JaBaTh CJIOBECHYIO
bopMyNUpOBKY 3aKOHAa U 3alUCBhIBaTh €ro MaTeMaTU4YecKoe
BBIpa)KEHHE

00BACHATH (PM3MUYECKUE TPOLECCHl M CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTYaIlMii MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrM4ecKux LIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOICTBa
buznYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
pemate pacuéTHble 3aJauM (OMMparoluecss Ha cucremy u3 2 — 3
YpaBHEHHUIi), HCIONB3Yysd 3aKOHbI U (OpMYyNbl, CBS3BIBAIOIINE
¢u3nveckue BENMYMHBL: HAa OCHOBE aHajiW3a YCIOBHSA 3aJauu
3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTAIOIIME WU
M30BITOYHBIC JTAaHHBIE, BEIOMPATH 3aKOHBI U (YOPMYIIBI, HEOOXOAMMEBIE
JUIsL pelIeHHs], MPOBOIUTH PACUEThl U OIEHUBATh PEaTHUCTUYHOCTH
MOJTy4EHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PpEIIUTh MPHU TOMOIIH
(GU3HMYECKUX METOJMIOB, UCIIONB3YS OMUCAHNE MCCIEIOBAHNUS, BBIICISATH
poBepsieMoe TMpPeoNIoKeHNe, OLIEHUBATh IPABMIIBHOCTh MOpPSAIKA
NPOBEJCHUS HMCCIICAOBAHUS, JIeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHUH U OIBITOB

NPOBOJUTH ONBITHI TIO HAOMIOACHWIO (U3NYECKUX SIBICHUH WIIH
(GU3MYeCKUX CBOWCTB TEJ: CAMOCTOSITEIBHO COOMpATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYIOBAaHMUS, OMHUCHIBATh XOJ OIBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

NPOBOJUTh TPHU HEOOXOJUMOCTH CEpUI0 TMPSAMBIX H3MEPEHU,
onpenenss CpelHee 3HaueHUe H3MepseMoil BeanuuHbl ((HoKycHoe
paccTostHuE COOMpAroIeil JTUH3BI), 00OCHOBBIBATH BBHIOOP criocoba
U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

MPOBOJIUTHh HCCIICIOBAHUE 3aBUCHMOCTEH (U3UYECKUX BEITUYHH C

HCIIOJIb30BAHUCM TIPSAMBIX H3MepeHHfI: IJTaHUPOBATh UCCIICAOBAHUC,
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1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHUPOBATH pPE3yJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTU (PU3UYECKHX BEIUYHMH B BHJAC TaOJIUIU
rpauKoB, JefaTh BBIBOJBI [0 pE3yJIbTaTaM HCCIeIOBAHUS
MPOBOAWTh  KOCBEHHBICE  HM3MEPEHHUS  (UBUYCCKUX  BEJIHYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH U3MEPEHUs, CIEAys NPEJIOKEHHOW WHCTPYKIUH,
BBIYHUCIIATh 3HAYEHHE BEJIWYMHBI WU aAHAIM3UPOBATh IOJYyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI
coOnrofaTh MpaBWiia TEXHUKM Oe3omacHOCTH TMpu  pabote ¢
1a00paTOPHBIM 000PYIOBAaHUEM

pa3ianyaTh OCHOBHbBIC MPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJeIeH:
MaTepHuaibHas TOUKa, a0COIOTHO TBEPOE TENO, TOUSUHBIA UCTOYHHUK
CBE€Ta, JIy4, TOHKas JIMH3a, [JIaHEeTapHasi MOJIeJb aTOMa, HYKJIOHHAs
MO/JI€JIb AaTOMHOTO sJipa

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMIOPOIl HA X OMUCAHUS, UCTIOJb3YS 3HAHUS
0 CBOHMCTBax (pU3MYECKHX SBICHHM MU HEOOXOoAMMbIE (U3HUECKUE
3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIbHBIX npubopoB u
TEXHOJIOTUYECKHUX MPOIECCOB MPU PEIICHUU Y4eOHO-MPAKTUUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOEHUS N300paKeHUH B MIIOCKOM
3epKajie ¥ coOuparole JTuH3e

MPUBOAUTH TNPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TIPUMEPAX)
MPAKTUYECKOTO UCIIONB30BaHuUs (PM3MUECKUX 3HAHUI B TOBCEAHEBHOU
YKU3HH ISl 0OecTieueHus 0€3011acHOCTH MPHU 00palleHnH ¢ MpudopaMu
U TEXHUYECKUMM YCTPOMCTBAMHU, COXpPAHEHUS 3JI0pPOBbS U
COOII0ICHHSI HOPM 3KOJIOTUYECKOTO ITOBE/IEHNUS B OKpY KaloLIei cpene
OCYIIECTBIISATH MOUCK HHGOPMAIUU (HU3HMUECKOTO COJEPKaHUS B CETH
WNuTtepuer, camocTosiTeIbHO (QOPMYNIHUpPYST TOMCKOBBIM  3ampoc,
HaxoJWTh NYTH  ONpENeNeHUs  JOCTOBEPHOCTH  IOJYyYEHHOMH
uH(pOpMaAIMM HAa OCHOBE WMEIOIIUXCS 3HAHUW W JOTIOJHUTEIHHBIX
HMCTOYHHKOB

UCIIONIb30BAaTh TPU  BBHIMOJHEHWH YYEOHBIX 3aJaHUN  HAy4YHO-

MOMYJSIPHYIO JIUTEpaTypy (PU3MUECKOro COJepaHUs, CIpaBOYHBIE
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1.20

1.21

Marepuansl, pecypcsl cetu MHTepHeT; BiIaaeTh NpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi HHPpOPMAIIMH U3 OTHOU
3HAKOBOM CUCTEMBI B IPYTYIO

co31aBaTh COOCTBEHHBIC IMHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(OpPMAIMK M3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOro
co/iepXaHusl, MyOJIMYHO MPEACTABISITh PE3YJIbTAThl MPOCKTHON WU
HCCIIEI0BATENBbCKOM AESITEIBHOCTH, IIPU 3TOM I'PaMOTHO UCITOJIb30BaTh
M3yYCHHBIN TMOHATUWHBIA anmapar M3y4yaemoro pasjena (QpU3UKd H
COIPOBOXKAATh BHICTYIUICHHE Mpe3eHTalMel ¢ yu€ToOM 0cOOeHHOCTEN
ayJAUTOPHHU CBEPCTHUKOB

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB W HMCCIEAOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAessaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM 3aJladyaMH, CIEIWTh 32 BBIIOJIHEHUEM IUIaHa
JIEUCTBUM U KOPPEKTUPOBATH €T0, aJIEKBATHO OILICHUBATH COOCTBEHHBIN
BKJIaJl B JI€ATEIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHUKATHUBHOE

B3alMOJICICTBHE, IPOSABIISAS FTOTOBHOCTD pa3peliaTb KOHQIUKTbI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kona IIpoBepsiemble 3JIeMEHTHI COJleP:KAHUS

pasaeJa 3JIEMEHTAa
1 ®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1 ®uzuka — Hayka O Tmpupoje. SBIEHUS HOPUPOJIBI.
@dusnyeckue SABICHUS: MEXAHUYECKUE, TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2 Odusznueckue BeMUUMHBL  M3Mepenue  pusmuecKux
BenuunH. Dusnueckue npubopel. IlorpemrHocts
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3 EcrecTBeHHOHAY4HBI METOJ MO3HAHMA: HaOJIIO/IEHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIPOCA, BBIIBH)KEHHE THIIOTE3,
JKCIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OObSICHEHUE
Ha0J110/1aeMOTr0 SIBJICHUS

1.4 Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIbIO MOJIENIEN

1.5 [IpakTrueckue pabOThI:

N3mepenue paccTossHAN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3sMepoB MaJbIX TEN.
N3mepenue temrnepaTypsl P IOMOIIM SKHIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATyphI
2 ITEPBOHAYAJIBHBIE CBEJAEHN A O CTPOEHMU BEIIIECTBA
2.1 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepsl. OnbITHL, JOKa3bIBaOIIME JUCKPETHOE CTPOCHHE
BelIeCcTBa
2.2 JIBrxenne dactul BemectBa. CBS3b  CKOPOCTH
JBW)KEHUA 4YacTHUI[ C TemIeparypoil. bpoyHoOBckoe
nBkeHue, Iuddysus
2.3 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSIKEHUE U

OTTAJIKMBAHHUC
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24

ArperaTHble COCTOSIHUS BEILECTBA: CTPOEHHUE TIa30B,
KUAKOocTed M TBEPABIX  (KPUCTAUNIMYECKUX)  TEIL
B3auMocBs3p MeXJIy CBOMCTBAaMM BELIECTB B Pa3HbIX

arperaTHbIX COCTOAHHUAX HW HUX ATOMHO-MOJICKYJISIPHBIM

CTpOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
2.6 [IpakTrueckue pabOThI:
OueHnka JAuamMeTpa aroMa METOJOM psAoB  (C
HCIIOIb30BaHuEM (oTorpaduii).
OneITel 10 HAOTIOACHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.
OneiTbl MO OOHAapYXKEHWIO  JCWCTBHS  CHUI
MOJIEKYJISIPHOTO TIPUTSHKEHUS
3 JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanuueckoe JIBUKCHHE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKECHUE
3.2 Cxopoctb. Cpenssisi CKOPOCTh HPU HEPAaBHOMEPHOM
NBIKEeHUU. Pacu€T myTu v BpeMeHH JIBHKEHUS
3.3 SlBnenne wHepuuu. 3aKOH MHEpUUHU. B3aumojelcTBue
TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBMKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 [InotHOoCcTh  BemectBa.  CBA3b  MJIOTHOCTH  C
KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIleCTBA
3.5 Cuna xak XapakTepUCTHKA B3aUMOJIECHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
MIOMOIIIBIO JUHAMOMETpPA
3.7 SBnenue TATOTeHUS U cuia TsokecTd. Cuma TSKECTH
Ha Jpyrux miaHerax. Bec Temna. HeBecomocTs
3.8 Cuna tpenus. TpeHHE CKONBXEHHS U TPEHHE TOKOS.
Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue Cuil, HalpaBJIEHHBIX 10 OJHOW IPSAMOI.
PaBHOnelicTBYIOIIIAsA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpC,I[CJ'ICHI/IC CKOpPOCTH  pPAaBHOMCPHOTO  JABUIKCHUA

(mapuka B KHJAKOCTH, MOJEIHU 3BJIEKTPUUYECKOTO

77



aBToMoOMIIT M Tak ganee). OmpeneneHue CpemaHen
CKOPOCTH CKOJBXKEHHUS Opycka WU [IapuKa [0
HaKJIOHHOM IiockocTH. OmpeneneHue IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCHMOCTh PACTsDKeHHS (nedopmarnuu) IpyKUHBI OT
MPWIOKEHHON cuiibl.  OMNBITBI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHUJIBI TPEHHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

3.11 ®u3nyuecKue SIBJICHUS B MPUPOE: TPUMEPHI ABMKCHUS C
Pa3IMYHBIMU CKOPOCTSIMM B )KMBOW M HEXMBOW IIPUPOJE,
NeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHnueckue ycTpoicTBa: AIMHAMOMETP, MOJIIUITHUKH

4 JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B

4.1 JHaBnenue tBEpHoro teia. CrnocoObl yMEHbIIEHUS U
YBEJIMYEHUS JIaBICHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCThH JaBJICHUS ra3a OT 00bEMa,
TeMIIepaTyphl

4.3 [lepenaya naBiaeHust TBEPABIMU TEJIAMH, KUIKOCTSIMU U
razamu. 3akoH [lackamns. [THeBMaTnyeckue MalimHbl

4.4 3aBUCHUMOCTh  JIAaBJCHHS KUAKOCTU OT TJIyOHHBI.
IM'aapocraTuyeckuii napagokc. CooOImamecs: CoCyabl.
I'nnpaBnuueckre MEXaHU3MBI

4.5 ATtmocdepa 3eman u atmochepHoe gasinenue. [puanHb
CYIIECTBOBaHMUS BO3AYIIHOW 000104k 3emiau. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJIECHUS OT
BBICOTBI HaJl YDPOBHEM MODSI

4.6 W3mepenue atmochepHoro nasnenus. Ilpubopsr ans
U3MEpEeHUs: aTMOC(EPHOTo AaBICHUS

4.7 JleficTBHE )KMIKOCTH M Ira3a Ha MOrPYyKEHHOE B HUX TEIO.
BrrtankuBatorias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8 [TnaBanue ten. Bo3gyxornaBanue

4.9 [IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPY)KEHHOW B KHJIKOCTh 4acTH Tena. OmnpenerieHue

BBITAJIKUBAIOIIEA CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
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4.10

4.11

MOTPY>KEHHOE B KUAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOILEA CHJIBI, JCHUCTBYIOLIEM HA TEIO B
XKUJKOCTH, OT Macchl Tena. OnbITHI, JEMOHCTPUPYIOLUE
3aBUCUMOCTb BBITAJIKUBAKOLIEH CHJIbI, ICMCTBYIOIIECH Ha
TEJO B KHUAKOCTH, OT 00bEMA NOTPYKEHHON B KHUAKOCTh
4yacTM  Tela W OT  IUIOTHOCTH  JKHUJKOCTH.
KonctpynpoBanue apeoMmerpa WM KOHCTPYMPOBaHHUE
JIOJIKH U OIIpeJeNIeHHE €€ rPy30N0AbEMHOCTH
®dusnueckue  ABJIEHMS B IPUPOAE:  BIHSHHUE
aTMOC(EepHOTO JIaBJICHUS HA )KUBOW OpraHu3M, TJIaBaHHE
pBIO

TexHuuyeckue yCTpPONCTBA: COOOILAIONIMECS COCY/bI,
YCTPOMCTBO BOJAOIPOBOJA, THAPABIMYECKUNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEP, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2
5.3

54

5.5

5.6
5.7
5.8

59

Mexanunueckas pabora

MexaHndeckast MOIIIHOCTh

[IpocTeie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAas
MII0CKOCTh. [IpaBmiio paBHOBecCHs prluara

[IpuMeneHnue npaBuiia paBHOBECHUS pbluara K 0JIOKY
«3omotoe  mpaBwio»  MmexaHukd.  KoaddunumeHt
TOJIE3HOTO JIEHCTBUS MEXaHU3MOB. [IpocThie MEXaHN3MBI
B OBITY U TEXHHUKE

[ToTennmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

[Tonnast MexaHWveckass SHEpPrusi. 3aKOH HU3MEHEHHS U
COXpaHEHHUs MEXaHUYECKOW SHEPTUH

[IpakTuueckue padbOTHI:

Omnpenenenue  paboOThl  CHJIBI  TPEHUS  IIpH
PaBHOMEPHOM  JBIDKEHWHM Tella TO0 TOPU30HTAIHHOU
noBepxHocTu. VccnenoBanue yciuoBHil paBHOBECHUS pblyara.
N3amepenne KII/] nHakiionHOM mimockocTu. M3yueHne 3akoHa

COXPAaHCHUSA MEXaHU4YeCKOMH OHCPIrun
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5.10 ®usznyeckre SBICHUS B TMPUPOAE: pblUard B Tele
4eJloBeKa

5.11 TexHuueckue yCTpOMCTBA: pblyar, MOJBMXKHBIM U
HETIOJIBYKHBIA OJIOKM, HAKJIIOHHAS MJIOCKOCTb, MPOCTHIE
MEXaHHU3MBI B OBITY

8 KUIACC
Kon Kon IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS
pasjena 3J1eMeHTa
6 TEIUUIOBBIE SABJIEHU A

6.1 OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU CTPOEHUs BelecTBa. Macca u pa3Mepsl MOJIEKYJI.
OnbIThl, TMOATBEPXAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPUU

6.2 Mopnenn  TBEpPAOro, JKUAKOTO U  Ta3000pa3HOTo
cocrosiHUI BeuecTBa. Kpucrtainmueckue U amopdHbie
Tena

6.3 OObsicHEHNE CBOWMCTB I'a30B, )KUIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKCHUH MOJEKYJISIPHOKMHETHYECKOU
TEOpUU

6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS

6.5 TemoBoe pacmmpeHue u cxaTue

6.6 Temnepatypa. CBsi3p TeMmMmeparypbl CO CKOpPOCTBIO
TEIUIOBOTO JIBMKEHUS YaCTHULL

6.7 Buytpennss sneprusi. CnocoObl HU3MEHEHUs BHYTPEHHEN
SHEPrUu: TeIIonepeaada U CoBepIleHne paboThl

6.8 Bunel Temmonepenaun: TEIIONPOBOAHOCTh, KOHBEKLIUA,
U3JIy4eHue

6.9 KommuectBo  TemnoTel. YaenpHas — TEIIIOEMKOCTH
BelIecTBa

6.10 TemmooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE

TEIUIOBOTO OalaHca
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6.11

6.12

6.13

6.14

6.15

6.16

6.17

[InaBneHue u oTBEpI€BaAHNE KPUCTALITUYECKUX BEIIECTB.
VnenbHas TemioTa riaBiIeHUs
[TapooOpa3zoBanue U  KoHAeHcauus. VcnapeHue.
Kunenue. VYpenpHas  Temnora mapooOpa3oBaHUS.
3aBUCHMOCTh TEMIEPATYPHI KUMIEHUSI OT aTMOC(HEPHOTO
JTaBJICHUS
BnaxxnocTh Bo3tyXxa
OHeprus TommBa. Y ieibHasi TENI0Ta CrOPAHUS
[Mpuanumer  paboTel  TeruioBbix — aBurareneit  KITJ
TEIJIOBOro JBUraress. TemioBble NBUraTteiad W 3aliuTa
OKpY’Karollel cpeibl
3aKOH COXpaHEHUs U MPEBPAICHUS IHEPTUN B TEIUIOBBIX
rporeccax
[IpakTuueckue padbOTHI:
OneiTbl 1O OOHApY>KEHUIO  JEUCTBUSA  CHJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
OnpIThl 1O BBIPAILIMBAHUIO KPUCTAJUIOB IOBAapPEHHOMN
COJI WJIU caxapa.
OnpITel MO HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KHUAKOCTEH U TBEPIBIX TEI.
Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITTPHUIIA.
OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT €ro 00bEMa U HArPEeBaHUS WIH OXJIKICHUS.
[IpoBepka rUNOTE3bl TUHEWHOW 3aBUCUMOCTHU JJIMHBI
CTOJOMKA >KMJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEeMIIepaTyphl.
Habmoienne nsMeHeHus BHyTpeHHEH dHeprun Teja B
pe3yJsibTaTe Terionepeaadn 1 paboThl BHEIIHUX CHUII.
Uccnenosanune SIBJIEHUS TEII000MeHa npu
CMEUIMBAHUU XOJIOAHOU U ropsiuei BOABI.
OrnpeznenieHne KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOIO
BOJIOM TIpU TEIJIOOOMEHE C HAarpeTbiM METAUITMYECKUM

HWIAHAPOM.
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6.18

6.19

Ornpenenenne yaelbHON TEMJIOEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIIapeHus.

OmnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3IyXa.
Onpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIBA.
@usnueckue SBICHUS B IPUPOJE: IOBEPXHOCTHOE
HaTsDKEHHE M KANWUIAPHBIE SBIEHUA B IIPUPOLE,
KpUCTaJIJIBl B IPpUPOAE, udiydeHne CoiHua, 3aMep3aHue
BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa,

HHEsl, CHera.

TexHudeckue  yCTpOMCTBA:  KalWUIAPBI, IPUMEPBI
UCIIOJIb30BaHUsl KPUCTAJIOB, JKUJKOCTHBIA TEPMOMETP,
JaTYUK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpBI, IICUXPOMETpP, IapoBas TypOMHA,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

7 OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1
7.2

7.3

7.4

7.5

7.6

1.7

7.8

OnexTpuszanus Tei. JBa poga 3JeKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Tell. 3akoH Kynona
(3aBHCHMOCTb CHJIbI B3aUMOJICUCTBHUSA 3apSKEHHBIX TE OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpuueckoe nose. Hanpsk€HHOCTh 3J1EKTPUUYECKOTO
nonst. [IpuHOAN Cyneprno3uuyu 3IEKTPUUYECKUX IT0JER
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »snexTpuueckux 3apsiioB. OJIeMEHTapHBIN
anexTpudeckuii 3apsa. Ctpoenue atoma. [IpoBogHUKH U
TUDJIEKTPUKU

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
DNeKTpuueckuid  TOK.  YCIOBUS  CYLIECTBOBAHHS
JIEKTPUYECKOTO TOKA. ICTOUHHMKYM OCTOSSHHOTO TOKA
JeiicTBus AIIEKTPUYECKOTO TOKa (TeruioBoe,
XUMHYECKOE, MAarHUTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTSAX U razax

Onexkrpuueckasg wnenb. Cuia TOKa. DJIEKTPUUYECKOE

HaIps’KCHUC
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7.9

7.10
7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

ConpoTuBieHue MPOBOJIHUKA. VY nensHoe
COMPOTHUBIICHUE BEILIECTBA

3akon Oma JJ1s1 yyacTKa Lenu

[locnenoBarenpHOE W MapajlIeIbHOE  COEAMHEHUE
MIPOBOIHUKOB

PaGora u MOLIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa — Jlenna

DNEeKTPUUECKHUE IEeNMA W MOTPEOUTENH SIEKTPHUECKOM
sHepruu B ObITy. KopoTkoe 3aMbikanue

[TocTostHHBIE MarHUTHL. B3ammoneilcTBUE MOCTOSHHBIX
MarHuTOB

MarnutHoe mnoje. MarHutHoe mosie 3eMJIM M €ro
3HAYCHHE JIJIS )KU3HU Ha 3emiie

OmneIT DpcTena. MarHuTHOE 10JI€ 3JIEKTPUUECKOTO TOKA.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBUE MAarHUTHOTO IMOJS HA MPOBOJHHK C TOKOM.
DIeKTpoABUTaTENlb TOCTOSHHOrO TOKa. Mcnonap3oBanue
3JEKTPOJIBUTaTeNeii B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCcIopTe

Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHOMN
nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0mI MOJTyYeHUS
BJIEKTPUYECKOM  DHEPIUH. DNEeKTpOCTaHIIMK  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:

OMnbITHI IO HAOIIOACHUIO JIEKTPU3AIUU TEJ UHIYKIIHEH
Y TIPU CONPUKOCHOBEHHH.

UccnegoBanue nAeMcTBUS DIIEKTPUUECKOTO TMOJS Ha
MPOBOJIHUKY U JAUDJICKTPUKH.

COopka u mpoBepka pabOThI DIIEKTPUUECKOW IIETH
MTOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUJIbI TOKA.

I/ISMCpeHI/IC U PpEryjinpOBaHUC HAIIPSIPKCHUS.
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7.21

I/ICCHGILOBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA, UAYHICTO 4YCPEC3
PE3UCTOpP, OT CONPOTUBIIECHUSI PE3UCTOPA U HAIPSKEHUS
Ha pe3ucTope.

OnblITHI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTh
ANEKTPUYECKOTO COINPOTUBIEHUS IPOBOJAHUKA OT €ro
JUIMHBI, IJIOLIAAH [TOIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBmiia CIOKEHUS HANpsOKEHUH IpU
II0CJIEIOBATEIbHOM  COEIMHEHHHM [JIBYX pPE3UCTOPOB.
[IpoBepka mpaBuia AJisg CUJIBl TOKA MPU MAPAIIIEIBHOM
coeAMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
UIEKTPUUECKOTO TOKA, UAYILEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOLIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BbLJIeNIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, MJYILLEro Yepe3 JIAaMIIOUKY, OT HalpsKEHUs
Ha Hel. Onpenenenue KIIJ| narpesarens. ccnenoBanue
MarHuTHOI'O B3aMMOJAEUCTBHSI MOCTOSIHHBIX MAarHHUTOB.
W3yueHne MarHuTHOIO MOJIsE HOCTOSIHHBIX MarHUTOB MTPU
ux oObemuHeHun U pasneneHuu. HccnepoBanue
JIEACTBUSA JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OneITbl, JIEMOHCTPUPYIOIIME  3aBHCHUMOCTb  CHJIBI
B3aMMOJECICTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIbI
TOKa W HaNpaBJICHUA TOKa B KaTyHIKE. I/IBY‘ICHI/IC

HCﬁCTBHH MAaroiuMTHOIO II0JIA Ha HOPOBOJAHHK C TOKOM.

KoHncTpynpoBanue u H3y4YeHue paboThI
DJIEKTPOABUIATEIIS. N3mepenne KIL
NEKTPOABUTaTENbHON  yCTaHOBKU.  ONBITBI 1O

WCCTIEOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW MHIYKIIUH:
WCCIEAOBAaHUE W3MEHEHUW 3HAY€HUs W HAMpaBJICHUS
WHJIYKIIHUOHHOTO TOKa

®dusnyueckue SABIEHUS B TMPUPOJE: DICKTPUUECKHE
SABJICHUSI B  aTMocdepe, IIEKTPUYECTBO  IKUBBIX

OpPraHU3MOB, MAarHUTHOE TIOJIe 3eMITH, Apeiid MOII0COB,
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POJIb MAarHuTHOTO TTOJISA IJIA KU3HHU Ha 3€MJ'IC, MOJIIPHOC

CUSIHUE
7.22 TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpPMETD,
BOJITMETP, PEOCTAT, CYETUUK IEKTPUUECKOU DHEPIHUH,
AJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,  HAarpeBaTeNIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
IIPEIOXPAHUTENN, DIIEKTPOMATHUT, SJIEKTPOJBUIATEIb
IIOCTOSIHHOT'O TOKa, TEHEPAaTOp IMOCTOSHHOIO TOKA
9 KIIACC
Kon Koz anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
pasznena
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe paBukeHue. MarepuanbHas TOYKa.
Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
8.4 HepaBuomepnoe MPSIMOJIMHEITHOE JIBIKEHUE.
Cpennsis W MIHOBEHHass  CKOpPOCTb  Tela  IpHU
HEPABHOMEPHOM JBUKEHUU
8.5 YckopeHue. PaBHOycKOpeHHOE  IpsAMOJIMHEIHOE
JIBUKECHHE
8.6 CBoboanoe nagenue. OneiTel ["anunes
8.7 PaBHOMEpHOE IBMXKEHHUE 10 OKpYKHOCTH. [lepuon u
yactoTa oOpamieHus. JIuHelHas M yryioBas CKOPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HeloToHA
8.9 Bropoii 3akoH HeroTona
8.10 Tpetnii 3akon HeroTOoHA
8.11 IIpuHIUI CynepIIO3UIIUN CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cwuta TpeHus: cuia TPEHUS CKOJIbKEHU s, CUJIa TPEHUS

IMMOKOs1, ApYIruc BUAbI TPCHUSA
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8.14

8.15

8.16

8.17

8.18

8.19

8.20

8.21

8.22

8.23

8.24
8.25

8.26
8.27

Cuma TSKECTH HW 3aKOH BCEMHUPHOI'0 TATOTCHUA.

YckopeHne cBOOOTHOTO MaCHUS

JBwxenne  mianer  Bokpyr  Comnma.  Ilepas
KOCMHYECKasi CKOpocTh. HeBecoMOCTh 1 meperpy3ku
PaBHOBecHe MaTepuanbHOM TOUKH. AOCOIIOTHO TBEPI0E
TEJ0

PaBHOBecue TBEPAOro Tena C 3aKPEIIEHHOW OCBIO

BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl
3aKOH COXpaHEHMsI UMITYJIbCa

PeakTuBHOE ABUXKEHUE
Mexanuueckasi paboTa u MOILTHOCTh
PabGora cun Tsxkectu, ympyroctd, TpeHus. CBsi3b
SHEPruM U paboThI
[loreHuuanbHast dSHeprust Tena, M[OAHATOrO  HaJ
IIOBEPXHOCTBIO 3eMIIN
IToTeHumanpHas YHEPrUs CKATOU MPYKUHBI

Kunernueckas OHCPI'u. TeopeMa 0 KMHETHYECKOM

SHEPruu

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTyeckue paboTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUsI Opycka
WIM JBW)KEHHS IIapUKa 110 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenre yCKOpEeHHUs Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JBHKEHHH 0€3 Ha4allbHOM CKOPOCTH.
IIpoBepka TIHMMOTE3BI: €CIM IPU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HaYaJlbHOM CKOPOCTH IMYTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIME
MIPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMalbHOro faBieHusa. OmnpezneneHue
KodpduurenTa TpeHHus cKoubkeHus. OrmpenerneHue

KECTKOCTU mpyxkuHbl. OnpeneneHve padOThl CHIIBI
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8.28

8.29

TPEHUsT TMpPU PABHOMEPHOM JBWKEHUU Tela IO
TOPU30HTANBHON MoBepxHOCTH. OmnpeneneHue padOTHI
CHUJIBI YIIPYTOCTH MPU MOABEME IPy3a C UCIIOIb30BAHUEM
HETOJIBIYKHOTO U TIOJIBIYKHOTO OJIOKOB

®uznueckue SIBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBHI,
nBwkeHue riaHer COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUJKEHHE KUBBIX OPraHU3MOB

TexHuueckne  yCTpOWCTBA:  CHHAOMETDP, JATYUKHU

IMOJIOKCHHS, PAaCCTOAHHA U YCKOPEHUSA, PAKETBI

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6
9.7

KonebarenbHoe nuxeHre. OCHOBHbIE XapaKTEPUCTHKU
KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTYIa
Maremarnueckuit u MPY>KUHHBIN MasTHUKHU.
[IpeBparenue sHeprun Npu KoueOaTeIbHOM JIBHKCHUN
3aryxawmue kojebaHus. BolHyXIeHHBIE KOJIEOAHUS.
Pe3onanc

Mexanudeckue BoJiHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHBIEe U MoONepeyHble BOJIHBI. J[JIMHA BOJHBI U
CKOPOCTb €€ pacrnpocTpaHeHUsI. MeXaHUYECKHUE BOJHBI B
TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk u yiabTpa3Byk

[TpakTueckue paboThI:

Omnpenenenve 4YacToThl M Mepuojaa  KoseOaHUit
MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenve 4YacToThl MW Mepuojaa  KoseOaHUit
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Tiepuoaa KojeOaHui
MOABEIICHHOTO K HWUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TiepuoAa KojeOaHWi
MPY>KWUHHOTO MasTHUKA OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuo/ia KojebaHui rpysa,
MOBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

NpyXUHBL M3MepeHne yckopeHust CBOOOIHOTO MaICHHS
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9.8

@u3nueckue sSBICHHUS B MPUPOJE: BOCIHPUSITUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPACEHHE, CEHCMUYECKHE BOJIHBI,

IYHaMH, 3XO0

9.9 TexHu4yeckne YCTPONCTBA: 3XOJIOT, HCIOJb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE
10 OJIEKTPOMAT'HUTHOE IT1OJIE U JIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMArHUTHHIE BOJIHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHasi npupona csera. CKOpOCTb CBeTa.
BonHoBeIe cBOliCTBa cBETa

10.4 [TpakTrueckue pabOTHI:
W3ydyeHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TestehoHa

10.5 @dusndeckue SBICHUS B MPHPOJC: OHOIOTHYECKOE
neiicTBre BUJIUMOTO, yIbTPaPHOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

10.6 TexHuueckue yCTpOICTBA:! UCII0JIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBS3U

11 CBETOBBIE ABJIEHU A

11.1 JlyueBas moneinb cBera. IcTouHMKH cBeTa

11.2 IIpssMOonMHENHOE pacpOCTpaHEHUE CBETA

11.3 OTtpaxenune cBerta. [110ckoe 3epkano. 3aK0H OTPaKEHUS
cBeTa

114 IIpenmomnienne cBera. 3akOH IIPEJIOMIICHUS CBETA.
ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 JInnza. Xon ydeit B IMH3e

11.6 OnTuueckas cuctema (oroamnmnapara, MUKpPOCKONa M
TEeJEeCKOIa

11.7 I'ma3 kak onrhuyeckas cucTeMa. bIM30pyKOCTb |

11.8

11.9

JalIbHO30PKOCTh
Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
CrnosxeHue crieKTpajabHBIX LIBETOB. Jlucriepcus cBeTa

[TpakTiueckue pabOTHI:
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HccnenoBanne  3aBUCUMOCTH  yIjla  OTPayKE€HUs
CBCTOBOI'O JIy4da OT yIJia MaJICHUA.

W3ydeHue xapakTepUCTUK U300paKeHUs MpeaMeTa B
IJIOCKOM 3€pKalie.

HccnenoBaHnne 3aBUCMMOCTH YIjla MPETOMIICHUS
CBETOBOI'O Jy4ya OT yIJIa IaJIcHUs Ha TPaHMIE «BO3AYyX —
CTEKJION.

[Tomrydenue u300pakeHUH ¢ MOMOIIBIO COOMpPArOIIEH
JIMH3BL.

Omnpenenenne HOKYCHOTO pacCTOSHUS U ONITUYECKOM
CHUJIBI COOMpAOLIEH JINH3HI.

OMBITH IO Pa3JIOKEHHUIO OETIOTO CBETA B CIEKTP.

OnpITel IO BOCHPUATHIO I[BE€TA MPEIMETOB MPU HUX

HAOJI0/IEHUU Yepe3 I[BETOBbIE (UIBTPHI

11.10 dusuyeckue sABJICHUS B npupojie: 3arMeHus ConHua u
JlyHbl, 1IBETA TEI, ONTHYECKUE SIBICHHUS B atMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

11.11 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
¢doroamnmnapar, ONTUYECKHE CBETOBO/IbI

12 KBAHTOBLGIE ABJIEHUA

12.1 OmnbiTel Pesepdopna u mmanerapHas MOAENb aTroMma.
Monens aroma bopa

12.2 Hcnyckanne u moryionieHue cBera aToMoM. KBaHTBHL
JInHeluaTeie CIIEKTPBI

12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3TyyeHHs

12.4 Ctpoenue artomHoro sjapa. HyknonHas Mojaens
aTOMHOTO siipa. M3oTomnsl

12.5 PannoaktuBHble npespamieHus. [lepuon momypacmana
aTOMHBIX Si7Iep

12.6 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOrO U
MacCcOBOI'0 YHCET

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U YHEPTUU

12.8 Peaknun cunTesa u nenenus saep. MIctTouHuky 3Hepruu

Comuriia u 386311
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12.9

12.10

12.11

12.12

SAnepnas osHepretuka. JleiicTBHE paguOaKTUBHBIX
U3JIy4YEHUH Ha )KUBbIE OPraHU3MBbI

[TpakTuueckue paboOThI:

HaGnronenue CHJIOMIHBIX M JIMHEWYAThIX CIIEKTPOB
U3JIy4EHHUS.

HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YaCTHUIIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue painoakTUBHOTO (oHA

@duznueckue SABICHUS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMHUYECKHE Iy4H,
PaAMOAKTUBHOE H3JIYyYEHUE IPUPOJHBIX MHUHEPAJIOB,
JICHCTBHE PAAVOAKTUBHBIX H3JIYYCHHM HAa OpraHu3M
YeJloBeKa

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,HI/IBI/II[yaJ'IBHHﬁ JA03UMETP, KaMEpa Bunbscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUSA

1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM

0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOI 00pa3oBaTeIbLHOM

NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC
[lonumanue ponu  GU3MKM B HAYYHOM  KapTUHE  MHpa;

c(hOpMUPOBAHHOCTH 0A30BBIX MPEICTABICHHUI O 3aKOHOMEPHOU CBSI3U
Y I03HABA€MOCTH SIBJICHUM IPUPO/IbI, O POJIM SKCIIEPUMEHTA B PU3HUKE,
0 cucTeMoo0pa3yrolel posii GU3UKU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHHUKU U TEXHOJIOTHA, 00 3BOTIONUU (PU3NYECKUX 3HAHUN U UX POJIU
B 1IEJIOCTHOM €CTECTBEHHOHAy4yHOW KapTWHE MHpa, O BKJIaJe
POCCHUUCKHX M 3apyOCKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TPOIECCOB OKPYKAIOIIET0 MHpPA, PAa3BUTHE TEXHUKU U
TEXHOJIOTHI

3HaHusA O BUJAX MaTepuH (BEIIECTBO M TOJIE), O JIBIXKCHHH Kak
crocobe CyIecTBOBaHMs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOCHHUSI BEIIECTBA, O (U3UYECKON CYITHOCTH SIBICHUH MPHPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHUE pa3INyaTh SBJICHUS 110 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OTIBITOB, JIGMOHCTPUPYIOLTUX JaHHOE (pU3MUecKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE N3YYEHHBIX (PU3NYECKUX SIBICHUN
B OKPYXKAIOIIEM MHpE, BBIAEISS HUX CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKH)

Bnagenue ocHoBaMH MOHSATHIHOIO ammapaTa W CHMBOJHYECKOTO
A3blKa (PU3MKU M UCIOJIb30BAaHME MX JJIS pElIeHHs] Y4eOHBIX 3ajady;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tei, (pU3MUecKue SIBICHUS U
IIPOLIECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U IMIUPUUYECKUE 3aKOHBI
YMeHue onuchiBaTh M3y4eHHbIC CBOWCTBA Tl U (PU3UUECKUE SIBICHUS,
UCIOJB3YS PU3NYECKUE BEITUYUHBI

Brnanenue ocHOBaMM METOJIOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOIoIeHNsT TIpaBUiI 0€30MacHOTO Tpya: HaOMoAeHHE HU3UISCKUX

SIBJIECHUMN:

91



YMEHHE CaMOCTOSITENIbHO COOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKIIMH, ONHUCHIBATH XO
OTIbITA U 3aMKCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
IIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUHN (PH3NUECKUX BEITHUNH:
YMEHHE IUIaHUPOBATh HM3MEPEHUs, CAMOCTOATEIbHO COOUpaTh
OKCHEPUMEHTAIBHYI0 yYCTAaHOBKY 110 HMHCTPYKLHH, BBIYHCISATDH
3HaYeHUE BEJIUYMHBI U AHAIM3UPOBATh IMOIYYEHHBIE PE3YJIbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
MPOBEJCHNE HECJIOXKHBIX  HKCIEPUMEHTAJIbHBIX  HCCIEAOBaHUM;
CaMOCTOSITENIFHO ~ COOMpaTh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY H
IPOBOAWTH  HUCCIIEJOBaHME IO  WHCTPYKLUHH, TPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (PU3NYECKUX BEIUYMH B BUAE TAOIHIl U
rpayKoOB, YYUTHIBATh MOTPEUTHOCTH, JIEJIaTh BBIBOJIBI MO pe3yIbTaTaM
WCCJICIOBAHMUS

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUeCKHX  Mojenel
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, MOJEIH CTPOCHHS
ra3oB, JKUIKOCTeM M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $/ipa) U YMEHHE NMPHUMEHSATh WX JUIS
00BsicHEeHUS! PUZNYECKUX MTPOLIECCOB

Ymenne oOBSICHATH (PU3NYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM
yucie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IIPUYNHHO-CIICJICTBEHHBIC CBSI3U U
CTPOUTH OOBSCHEHHE C ONOPON Ha U3YUYEHHBIE CBOMCTBA (PU3NUECKUX
SIBIICHH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

VYMeHue pemath pacuéTHele 3amaud (Ha Oasze 2 — 3 ypaBHEHMI),
UCTIONB3Yysl 3aKOHBI W (QOPMYIbI, CBSI3bIBarOIUE  (hU3HUYECKHe
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KPAaTKOE YCIOBHE 3a/auH,
BBISIBIISITh HEJIOCTAIOINE JAaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIBL,
HE00X0AuMBIE /ISl €€ pelIeHus], UCIOIb30BaTh CIIPAaBOYHbIE JaHHbIE,
NPOBOJUTHh PAcU€Thl W OICHWBATh PEATUCTHYHOCTH TOIYYEHHOTO
3HA4YeHUs1 (PU3UYECKOM BEIMUYUHBI; YMEHHE OIPENeNATh Pa3MEPHOCTb
(bU3NIeCKOil BETMUNHBI, TOJTYYeHHOHN TPHU PEIICHUH 3a1a91

YMeHHe XapakTepu3oBaTh NPUHIUNBI JIEHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIe OBITOBBIX MPHUOOPOB, M TPOMBIIIICHHBIX

TCXHOJIOTHYCCKUX MPOHCCCOB IO UX ONMNCAHUIO, UCIIOJIB3YA 3HAHUSA O
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10

11

CBOMCTBAaX (PU3MUYECKUX SBJICHUH H HEOoOXoauMble (PU3HUECKHE
3aKOHOMEPHOCTHU

YMeHne HCMmonb30BaTh 3HAHUS O (U3UUECKUX SIBICHUSX B
MOBCEIHEBHON JKM3HM [ oOecriedeHus: O€30MacHOCTH  IPH
oOpailieHnu ¢ OBITOBBIMU PUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHHsI 3JI0pOBbSi M COONIOJEHHS HOPM 3KOJOTHYECKOTO
MOBE/ICHUA B OKpYXAIoLIell cpele; MOHUMaHUE HEO0OXOIUMOCTU
NPUMEHEHHS JOCTIKEHHUI (PU3UKU M TEXHOJIOTHH ISl palliOHAIBHOTO
MPUPOIONOIB30BAHUS

OnbIT ToOHWCKa, NpPeoOpa3oBaHHsl M MpPeJCTaBlICHHUS HH(OpMAIUH
(bu3NYECKOro coAepKaHusl C HCIOIb30BaHHEM HH(GOPMaILMOHHO-
KOMMYHHKATHBHBIX TE€XHOJIOTHI; YMEHHE OICHUBATh JOCTOBEPHOCTD
MOJlyYeHHOW WH(OpPMAaMM Ha OCHOBE HWMEIOIIMXCS 3HaHWM U
JOTIOJTHUTENbHBIX ~ WCTOYHHMKOB, YMEHHE  HCIIOJIb30BaTh  IIPU
BBIMIOJTHEHUH YYEOHBIX 33JaHUN HAYYHO-TOMYJISPHYIO JIUTEPATypy
(GU3NIECKOTO Co/ep)KaHus, CIIPABOYHBIE MAaTEpPHAIIbI, PECYpPChl CETH
WutepHer; BnageHue 0a30BbIMH  HaBBIKAMHU  IpeoOpazoBaHUs
uHpopManMi U3 OAHOW 3HAKOBOM CHCTEMBbI B JPYryl0; YMEHHE
co37aBaThb COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHU A
1.1 Mexanudeckoe JBHKeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.

OTHOCUTENBHOCTD JIBHXKCHHS
1.2 PaBHOoMepHOE 1 HepaBHOMepHOE JBIKeHUE. CpenHss ckopocTs. DopMyna st

BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t

1.3 PaBHOMepHOE TpsiMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI Tela OT

BPEMCHHU B CJIy4a€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JABUMOKCHUA:

xX(1)=x, +vut
['paduku 3aBUCMMOCTH OT BpPEMEHHU MJii MPOEKIHH CKOPOCTH, MHPOEKIUU
IIEpEMEIICHUS, IyTH, KOOPAWUHATBl IIPU PABHOMEPHOM MNPSIMOJUHEHHOM
JBUKCHUH

1.4 3aBUCMMOCTh KOOPAHMHATHI Tela OT BPEMEHHU B CIlIydae PaBHOYCKOPEHHOTO

HpHMOJ’IHHCﬁHOFO JABHMOXKXCHUA:

-

!l‘.
Sylf)=vp, *f+ay* 5

@opMynsl Uil NMPOEKIMM IEPEMEIIEHUs, NMPOECKIUNU CKOPOCTH W IPOEKIUHU

YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHKCHHUU

?‘2
'S.\'(F)=UEI.1' 'T—ﬂ'_'?.

X

U.T('f) =Upy T, L,

a,(f) =canst,

2 3

vy, -y, =2a.s,
I'paduku 3aBUCUMOCTH OT BPEMEHU JUIsl NPOEKLUUU YCKOPEHUS, NPOEKLUU
CKOPOCTH, IMPOCKIUN MNEPCMCHICHUA, KOOpAWHATBI HpPHU PABHOYCKOPCHHOM
HpﬂMOJ’H/IHGﬁHOM ABUKCHUN

1.5 CB060,Z[HOC IIaiCHUue. CDOpMYJ'ILI, OIIMCBHIBAKOIIINEC CBO6OI[HOC Inaa€HueE Tciia 110
BCPTUKAIA (I[BI/I)K@HI/IC TC€JIa BHHU3 WX BBCPX OTHOCUTCIBHO ITOBCPXHOCTHU

3emnn). I'paduku 3aBUCHMOCTH OT BpEMEHHM JJsi MPOCKIMH YCKOPEHUS,

IMPOCKIMKU CKOPOCTHU U KOOPAUHATEI IIPpU CBO60)IHOM MaaCHWM TEJia 110 BEPTUKAIIN
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1.6

1.7

1.8
1.9
1.10

1.11

1.12

CKOpOCTh pPaBHOMEPHOTO [BIDKCHHS Tela IO OKpYXHocTH. HampamieHue
CKOpOCTH.

dopmynia s BBIYHACICHUS CKOPOCTH Yepe3 PaTUyC OKPYKHOCTH W TIEPHOJ]
oOpareHus:

2R
T

LlenTpocTpeMuTenbHoe yckopeHue. HarmpaBieHue LIEHTPOCTPEMUTEIHHOTO

yckopenusi. @opmyiia sl BBIYUCICHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:

V= ?

Macca. IIn1oTHOCTB BeliecTBa. dDOpMlea JJIA BBIYUCICHUA ITIJIOTHOCTH .

_m
V

Cuita — BektopHas puzudeckas BennuuHa. CIokeHne Cuil
SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

—

F=m-d
CoHarnpaBeHHOCTh BEKTOpPa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, JICUCTBYIOIICH
Ha TeJI0

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

TpeHHe IMOKOA U TPCHUE CKOJILKCHUA. d)opMyJIa AJI BBIYMCIICHUA MOJAYJIS CUJIbI

TPCHUS CKOJIbXKCHUA:

Fq;:lL'N
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1.13

1.14

1.15

1.16

1.17

1.18

Hedbopmaruss Tema. Ynpyrue u Heynpyrue nepopmManuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TArOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My - Mo
F=G. .1 _2
R
Cuna Tsxectd. Y ckopeHue cBOOOIHOTO MaIeHusl.
dopmyiia 17151 BRIYUCICHUS CUIIBI TSDKECTH BOJIM3K ToBepxHOCTH 3eminu: F = mg.
JBrxenue rianeT Bokpyr Connua. [lepBast kocMudeckasi CKOPOCTb.
HesecomocTs 1 neperpysku

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
D=mi
Nmnynbc cucremsl Ten. M3menenue uMmirysnsca. MMiynbsce cuiibl

3akoH COXPAaHCHUS UMITYJIbCa JIA 3aMKHYTOI>’I CHUCTCMBI TCJI:
D=0, i, U, =const
PeakTuBHOE ABHKEHHE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHI:

A=Fsooscx

Mexanunueckas MOITHOCTB:

n=4
I

Kunernueckas u MOTCHIHUAJIbHAs SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHIECKOU OHEPIUu:

H!UE
BTy

TeopeMa 0 KMHETHYECKOMU OHCPIUU. GDopMlea JJIA BBIYUCIICHUA HOTCHI.[HB.HBHOﬁ

OHCPIruu T€jia, IOAHATOrO

Haa 3eMIIEH:
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1.19

1.20

1.21

1.22
1.23

1.24

E,=mgh

MexaHunueckasi SHeprusi:

E=E;.+E »

3aKOH COXpaHEHUs1 MEXaHUUEeCKOU sHepruu. Gopmyina 1Jis 3aKOHa COXPAHEHMS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CUJI TpeHus: E = const.

[TpeBpaleHre MEXaHUYECKOM SHEPIUU IPU HAJTMYNUU CUJIbI TPEHHUSL.

ITpocTbie MexaHu3MBI. «30J0TO€ IPABUIO» MEXAHUKH.

Peryar. Momenr cuiel: M - FL

VYcnoBue paBHOBECHS phlyara:
M, +M, +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O510KK. KITJI mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&II:E‘EBEEHH

JlaBnenue TBEpAOTO Tea.

dopmyina 1 BBIYMCIICHHS TABJICHUS TBEPIOIO Tena:

_F
P=5-

JlaBnenue raza. ATMOcepHOE 1aBICHHE.

FI/I,I[pOCTaTI/ILIeCKOC AABJICHUC BHYTPU KUJIKOCTH.

dopmyna 11 BBIYMCIICHUS TABJICHNS BHYTPU KUIKOCTH:

P=pgh+p,

3akoHn [lackans. ['mppaBnudeckuii mpecc
3akon Apxumena. Dopmyna s ONpPENENECHUsS BBITAJIKUBAIONIEH CHIIBI,

z[eﬁCTBonmeﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJIKOCTH MJIM ras:

Foug =pgV

YcnoBue naBanus Teia. [lmaBanue CYIO0B 1 BO3AYXOILIIABAHUEC
MexaHudeckue KoJieOaHMs. AMHJ’II/ITyILa, nepuoa M 4YacroTa KoJIeOaHHMiA.

®dopmyiia, CB3bIBAOLIAS YACTOTY M IEPUOJ KOJICOAHNUI:
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1.25

1.26
1.27

1.28

1.29

1.30

MaremMatnueckuii M TPYKUHHBIM MaATHMKU. [IpeBpamieHue >SHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUU

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

Mexannueckue BoaHBL IIpomonpHble M monepeyHsle BOJHBL. JJIMHA BOJIHBI U

CKOPOCTb PAacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKOBOM BOJIHBI HA TPAHMIIE IBYX
cpen. adpa3Byk u yIbTpa3ByK

Ilpakmuueckue pabomul

N3mepenne cpeaHed IUIOTHOCTH BEILIECTBA; APXHUMEIOBOM CHIIbI; KECTKOCTH
HOPYXUHBL, KOA(QGUIMEHTa TPEHUS CKOJIBKEHMS; paOOThl CUJIbI TPEHUs, CHIIbI
YIOPYTOCTH; CPEIHEN CKOPOCTU JBMKEHHSI OpycKa MO HAKJIOHHOHM IUIOCKOCTH;
YCKOpeHUs1 Opycka HpH JBM)KEHUM I10 HAKJIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KojieOaHMM MaTreMaTH4YeCKOro MasTHHKA; YacTOThl M IIepuoja
KoJIeOaHUI MPYKUHHOI'O MasiTHUKA; MOMEHTA CUJIbI, JEHCTBYIOIIErO HA pblyar;
pabOoThI CHIIBI YIIPYTOCTH IPU MObEME IPy3a C MOMOIIBIO HETIOABUKHOIO 0JI0Ka;
paboThI CUIIBI YIPYTOCTH IPU NOABEME I'py3a C IOMOILBIO [TOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00bEMa NOrpYyXKEHHOU
YacTU TeJla U OT IJIOTHOCTHU JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHIIBI
OT MaccChl TeJla; CHJIbI TPEHUS CKOJIbKEHUSI OT CUJIbI HOPMAJIBHOTO JIABJICHUS U OT
poJia MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BOSHHMKAIOUIEW B IPYXHUHE, OT CTEIEHU
nedopManuu MpYyKUHBL; YCKOpeHUs Opycka OT yrja HakJIOHa HalpabJsioLIei;
nepuoza (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoja
KoJIEOAaHUH TPYKMHHOTO MasTHUKAa OT Macchl Tpy3a U KECTKOCTU MPYKUHBI,
UCCIIEJOBaHNE HE3aBUCUMOCTU Iepuojia KoJeOaHWH HUTSHOIO MasTHUKA OT
Maccsl rpysa. [IpoBepka ycioBus paBHOBECHs pplyara

Qusuueckue AeleHUs 6 nNpupode: TPUMEPHl JBIXKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KMBOHM U HEXKMBOU MPUPOJIE, NEUCTBHE CUJIbI TPEHUS B IPUPOJIE U
TEXHHUKE, MPWINBBI W OTIUBBI, JBWKEHHE IUIaHeT COJIHEYHON CHCTEMBI,
pPEaKTUBHOE JABM)KEHHE JKUBBIX OPraHU3MOB, PblYaru B TEJI€ YeJIOBEKa, BIUSHUE
aTMOC(EepHOro JaBJIEHUS Ha JKMBOM OpraHu3M, IUIaBaHUE pbIO, BOCHpUATHE

3BYKOB JXUBOTHBIMHU, 3EMIICTPACCHUC, celicMUYeCcKHe BOJIHBI, HYHAMH, 3XO
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1.31

2.1

22
23
24
2.5
2.6

2.7
2.8

29

2.10

2.11
2.12

Texnuueckue ycmpoucmea: CIAJOMETP, NATUYUKH IIOJIOKCHHS, PACCTOSHUS U
YCKOpEHUs, IUHAMOMETpP, HOJIUIMIIHUKHN, PAKEThl, pblYyar, IOABWKHBIM U
HEMOJABKHBIA OJIOKH, HaKJIOHHAs IUIOCKOCTb, MPOCTblE MEXaHWU3MbI B OBITY,
cooOLIarIuecs cocyapl, YCTPOMCTBO BOAOIPOBOJA, TMAPABIMUYECKUI Ipecc,
MaHOMETp, OapoMeTp, BbICOTOMEp, IMOPILIHEBOM HAcoC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE ABJIEHU A

OcCHOBHBIE  IOJIOXKEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM  CTPOEHHUS
BellecTBa. Mozenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrannuueckue u amopgHbIe Tena

JBumxenue dactuy BemecTBa. CBs3b CKOPOCTHM  JIBMIJKEHHS YacTHIl C
Temreparypoii. bpoyHoBckoe nBmkenue, U y3us

CMauuBaHue ¥ KalWUISPHBIE SIBICHUS

TennoBoe pacIIMpeHHE U CKaTUE

TerioBoe paBHOBECHE

Buytpennss sHeprus. Pabora u Tteronepeaaya kak crnocoObl M3MEHEHUS
BHYTPEHHEHN HEPrUun

Buael Tennonepenayn: TEMIONPOBOJHOCTb, KOHBEKLUS, U3Iy4CHHUE
Harpesanne wu oxnaxaenue ten. KomuuectBo  TemioTsl. Y aenbHas

TEIUIOEMKOCTD:

O=cml|t,—1,)

3aKOH COXpaHEHMsI SHEPrUM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO

OanaHca:

O +0,+..=0

HNcnapenne m konzaeHcauus. V3meHeHHE BHYTPEHHEW JHEPIUM B IIPOLECCE
WUCTIApeHUsT W KOHJAeHcauuu. KumeHue KUIKOCTH. YelbHas TeIoTa

napoobpazoBanus: L = Q/m
Brnaxxnocts BO3myxa

[InaBnenne u Kkpuctasmsanus. V3MeHeHHe BHYTPEHHEW SHEpPruM Ipu

IJIaBJICHUU U KPpUCTAJIM3allNN. VY aenpHas TemioTa MiIaBICHUS:
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2.13

2.14
2.15

2.16

2.17

3.1
3.2
33
3.4

3.5

3.6

BnyTpeHHss oHeprus cropanys TOIUIMBA. Y IeJbHas TEIUIOTA CTOPAHUS TOILIMBA!

q=0/m

[Tpuntumne! padoTs! TeroBsix ABuratenei. KI1J[ TermoBoro apurarens
Ipaxmuyeckue pabomul

N3Mmepenne yaenbHON TEIOEMKOCTH METAJUIMYECKOr0 MHJIMHApPA; KOJIMYECTBA
TEIUIOTHI, TMOJYYCHHOTO BOJOW KOMHATHOW TeMIEparypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO OMNYIIEH HarpeTbli UWIWHIP; KOJMYECTBA TEIUIOTHI,
OTAAHHOI'0 HArpeThiM LUJIMHIPOM, IOCJIE ONYCKaHUsA €ro B BOJY KOMHATHOH
TEMIIEpaTypbl; OTHOCUTEIIBHOW BIIAXKHOCTU BO3/yXa; VYAEJIbHOW TEIIOTHI
IJIaBJICHUS JIbJIA. MccnenoBanne M3MEHEHUS TEMITEPATYPbl BOABI IPU PA3IMUYHBIX
YCIIOBUSIX; SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsUeii BOJIBI;
rpouecca ucnapeHus

Qusuueckue s6l1eHUss 8 npupoode: TTIOBEPXHOCTHOE HATSDKCHHE U KaIMILUISIPHBIC
SBJICHHSI B TIPUPOJIC, KPUCTAUIBI B Tpupoje, uanydeHue ColHila, 3amep3aHue
BO/I0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa
Texnuueckue ycmpoticmea: KalvUISIpbl, IPUMEPHI UCIIOJIb30BAHNS KPUCTAJLIOB,
JKUJKOCTHBI TEPMOMETp, JATUMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBas TypOWHa, IBUTaTeIb BHYTPEHHETO
CropaHus

DJIEKTPOMAI'HUTHBIE ABJIEHUA

Onektpusanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsiioB

B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3aK0H COXpaHEHUs AIEKTPUIECKOTO0 3apsiaa

Onektpuueckoe mnosie. Hanpsok€HHOCTh 3nekTpuyeckoro mosst. [lpuHnumn
CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurtenu »snektpuueckux 3apsaoB. JlelicTBUE HIEKTPUYECKOro TMOJISI Ha
AJIEKTpUYECKUE 3apsbl. [IpOBOTHUKH U TUIIEKTPUKH

[TocTostHHBIN A51eKTpUUECKUI TOK. JlecTBUS AneKTpruieckoro Toka. Cumia Toka.
Hanpsixenue.

I=q/t,U=A/q
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3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15
3.16

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ICTBHOE IIEKTPUIECKOE COMPOTHUBIICHHE:
R = pl/S

3akoH OMa a1 yyacTka aiekrpudeckoit uenu: I = U/R

ITocnenoBarenbHOE COCAUHEHUE IIPOBOAHHKOB!
I, =1, U=U,+U,. R=R +R,
Hapannenbﬂoe COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UsI=L+I;R=2.

CMenranHbIe COCAUMHCHUA ITPOBOJHHUKOB

Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxxoynsa — Jlenmna:

O=I"R-t

OnbiT Opcrega. MarHUTHOE T0J€ MPSIMOTO TPOBOJAHUKA C TOKOM. JluHuu
MarHUTHOM MHIYKLIUH

MareuTHOe IIOJIE MOCTOSHHOIO MarHuTa. B3amMoAeHCcTBHE ITOCTOSHHBIX
MarHuTOB

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

Omneitel @apanes. SBnenune snekrpoMarauTHON MHAYKLIUU. [Ipasuio Jlenna
Ilpakmuueckue pabomol

N3MepeHne  JJIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAKOLIETO B IPOBOJHUKE
(pe3ucTopHI, JIAaMIIOYKa), OT HAIMIPSKEHUSI HA KOHI[aX TIPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI MIPOBOJHMKA, TIJIOLIAINA €0 MONEPEYHOrO CEUEHUS U
YAECIBHOTO CONMPOTUBIICHUS.

IIpoBepka mpaBuia JUisl SJEKTPUUYECKOIO HAIPSKEHUS MPU MOCIEI0BATEIBHOM
COCIMHEHUN TMPOBOJHUKOB; MpaBWJa JJIs CHJIBI JJIEKTPUYECKOTO TOKa MpH

napaujiCJibHOM COCAUHCHUN ITPOBOJHNKOB (pe3I/ICTOpLI )51 naMnqua)
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3.17

3.18

3.19
3.20
3.21
3.22
3.23
3.24

3.25
3.26

3.27

3.28

4.1

42
4.3
4.4
4.5

Qusuueckue A6NeHUs 6 npupooe: SIEKTPUUECKUE SIBIEHUS B arMocdepe,

AIIEKTPUUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Iper( MOITI0COoB,

POJIb MArHUTHOTO TOJIS JUIs KU3HU Ha 3emile, OJIIPHOE CUSHUE

Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTarT,

CUETUYMK  OJIEKTPUYECKOM  SHEpruH,  IEKTPOOCBETUTENbHBIE  IPUOOPSI,

HarpeBaTelIbHbIC AIIEKTPOIPUOOPHI (mpumepsr), AIIEKTPUYECKUE

IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATENIb IOCTOSIHHOTO TOKa,

reHepaTop MOCTOSHHOTO TOKA

OnekTpoMarHuTHbIe BoJHbI. [1IKkana 37eKTpOMarHUTHBIX BOJIH

JlyueBasg mozeinb cBera. [IpsamMoiMHERHOE pacCIIpOCTPaHEHHUE CBETA

3akoH oTpaxeHus cBeta. [lockoe 3epkaino

[Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA

Hucniepcus ceera

JIunza. Xon nyded B nuH3e. DOKycHOE paccTosiHME JMH3bL. OnTHYECcKas cuiia

auH3bl: D = 1/F

I'na3 xak ontuyeckas cucrema. Onruyeckue npuodopsl

IIpaxmuueckue pabomul

M3mepeHue onTHYeCKON CHIIbl COOMpAroIIel JIMH3bI; (POKYCHOrO pacCcTOSHUSA
coOuparonield TUH3HI (TI0 CBOWCTBY paBEHCTBA pa3MEpOB MpeaMeTa U N300pakeHMs,
KOTJa IIpeIMET PACIOJIOKEH B ABOMHOM (OKycCe), OKa3aTesst IPEeIOMIICHUS CTEKIa.
HccnenoBanne CcBOHCTBA HM300paKEHMsI, IMOJYYEHHOTO C  IIOMOIIBIO

coOuparoniel JTUH3bI; U3MEHEHHsI (POKYCHOT'O PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa TPEJIOMJICHHS CBETOBOTO JIyda OT yIJIa IMaJeHHUs Ha TPaHUIle
«BO3JyX — CTEKJIO»

Qusuueckue senenus 6 npupooe: 3armenuss ConHua u JlyHbl, nBera Tedn,

ONTHYECKHE SBJIEHUS B aTMocepe (1BeT Heba, pedpakiys, pagyra, MUPax)

Texnuueckue ycmpoiicmea: OYKH, TIEPUCKOIN, (oToanmapaTr, ONTHYECKHE

CBETOBO/IbI

KBAHTOBBGIE SABJIEHUA

PagnoaktuBHOCTH. Anbda-, Oeta-, ramma-usnydeHus. Peakuuu anbda-u Gera-

pacnazia

OmnsiTel Pesepdopaa mo paccesauto anbha-vactui. [InanerapHas Momens aToma

CocraB aTomMHoOro siipa. M30ToIBI

[Tepuon monypacmnana aTOMHBIX SIAEP

H,Z[CpHBIe pPCaKknuu. 3aKOHBI COXPaHCHUS 3apAJ0BOT0O U MAaCCOBOT'O YHCCII
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4.6

4.7

Qusuueckue s61eHUs 6 nNpupooe: €CTECTBEHHBIM paauoakTUBHBIA (oH,
KOCMHUYECKHE JIy4d, PAJAUOAKTHUBHOE W3IYYCHUE MPUPOAHBIX MHHEPAJIOB,
JeiiCTBUE paMOAKTUBHBIX U3JIyU€HUN HA OPraHU3M YelloBeKa

Texnuyeckue ycmpoticmea. CIEKTPOCKOII, UHANBUyaJIbHBIM JO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKka
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* YyeOHO-MeTOAMYECKOE OO0ECIeUYeHHE MPOIECCOB MPENOAABaHUS XHMUH,
Ouonoruv, (U3NKM Ha YPOBHSIX OCHOBHOIO OOIINEr0 M CPEIHEro OOIIEero
00pa3oBaHUsI C BKJIIOYEHUEM JOMOJHHUTEIBHOTO HHXEHEPHOTO KOMIIOHEHTA:
metonuueckue pexkomennanuu / H.A. 3arpanuunas, JI.A. [lapmytuna, A.A.
Axyra, A.C. Topoaenckas, O.H. JlorBunoBa.M.®I'GHY <« HcTUTyT
coJiepKaHusl U METOJIOB oOyueHus», 2024. — 73 c.

* KontekctHbele 3amaun. 3agaHus K ydyeOHOMY Kypcy «Dusmkay: ydeOHOE
nocobue / A.A. Sxyra, JL.U. AcanoBa; nox pea. JI.A. Ilapurytunoit — M.:
OI'BHY «MHCcTUTYT conepxkaHusi U1 METOJI0OB oOyueHus», 2024. — 61 c.

* Meroauueckuit kevic. DnekrpomarautHas uHaykuus. (Ousuka. 8 kmacc) / T.B.
Caymikuna, A.A. Skyra; nox pen. J.U. Acanooii. — M.: ®I'BHY «MHCTUTYT
COJIep>KaHMs U METOA0B oOyueHus», 2024. — 15 c.

* Metoauueckuii keiic. Pemenue 3amau mo Teme «Bnaxuocthy (Ddusmka.
10-11 knaccer) / E.JO. Jlyoposuna, K.M. IllutukoBa, A.A. fxyta; nox pex. JI.W.
AcanoBoil. — M.: ®I'BHY «HCTUTYT conepxaHusi U METOI0B 00ydeHus», 2024.
—16c¢. 12

» Meroauueckuii keiic. ['mapocrarnueckoe napienne (Pusuka. 7 xkmace) / T.B.
Caymikuna, A.A. Sxyra; non pen. JL.U. AcanoBoii. — M.: ®I'BHY «MHCTUTYT
coJiep>KaHusl 1 METOA0B 00yueHus», 2024. — 12 c.

* Metonuueckuii ketic. Bwruncnenue koddduimenta mone3HOro JAeHCTBUSA
nukimyeckoro mporecca (dOusuka. 10—-11 xkmaceer) / A.A. Sxyra; nox pen. JLU.
AcanoBoit. — M.: ®I'BHY «HcTUTYT comepkanus 1 METOI0B 00yueHus», 2024.
—12c.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Knacc

7 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
8 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
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