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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (popmMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOyUEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

®uzrka SBISETCS CHUCTEMOOOPA3yIOIIMM I  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAyYHOTrO METOJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE U  WCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®dexepanuu, peann3yrommx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



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

npHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYydYalomUuXcsd K Hay4HOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATCIBPHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIEN (PU3NUECKOTO COAEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

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

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

[Ipennaraemepiii B mporpaMmmMe no (Qpu3MKe MnepedyeHb JadbopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJAEPKAHUE OBYUYEHUA

(mpakTHYeckasi 4acTh Y4eOHOI0 coJep:KaHUs MpeAMeTa YCUIeHa MaTepuaJIbHO-
TexHUu4eckoil 0a30i HenTpa «Touka pocTa»,ucnoJIb3yeMoOro s peaau3aunu
00pa3oBaTeIbHBIX MPOrPaMM B paMKaXx NMpenogaBaHust GUIHKH)

7 KJIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponpl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuyuH. Puznyueckue
npubopsl. [lorpemHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPOIY.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOJIOJCHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, SKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, 0OBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
mycKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEW U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHHUSIX MU X aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOICHUIO TEIVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITel 1O OOHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SlBnenve wHepuuu. 3aKOH MHEpUHMH. B3anMoAecTBUE TeNn Kak MNpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTepucTHKa B3auMoaeucTBhs Tesl. CHila ynpyroctd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne CKOpoCTH NPSMOJIUHENHOTO JABHKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

CpaBHEHHE Macc 10 B3aMMO/ICHCTBHIO TEJL.
CrnoxxeHre CHJl, HallpaBJICHHBIX 110 OJTHOM MIPSMOM.

Jlabopamopnsie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TakK Jiajee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabOmroneHne U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TeE.
5
6.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.



4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [ImeBMatmyeckune
MalIMHbl. 3aBUCUMOCTh JaBJIECHMS >KMJIKOCTH OT TiyOuHBL. ['mapocraTuueckuid
napajokc. Coobmatromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

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

Jlemoncmpayuu.
3aBUCHUMOCTB JABJICHHS ra3a OT TEMIIEPATyphI.

[lepenayda naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

o Uk w NP

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

N

8. YcIIOBHE IUIABaHUS TEJ: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKUBAIOIICH CHUIIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEJICIIEHUE €€ TPY30NOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. l[IlpumeHeHMe IpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3onoroe mpaswio» Mexanukd. KIIJ[ mnpocteix MexaHn3moB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3znen 6. TermioBble siBJICHMS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBA3b TEeMIIEpATYpPbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNEepeAauu:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBieHue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHSI.

BnaxHocTh BO3ayXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGmronenre 6poyHOBCKOTO JABUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHMsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIUTHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TIaBJIEHUS JIb/IA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpHUYECKHX 3apsaoB. B3aumoneinicTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onexrpuyeckoe mnone. Hanpssk€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYINEPHO3ULINU MEKTPUUECKUX M0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN TOCTOSHHOTO TOKA. JIEHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
I ydactka nenu. IlocnenoBarenbHOe UM mapailieIbHOE  COCAMHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE NI )KU3HU Ha 3eMIle.
OnmeiT  Opcrena. MarauTHoe T1oJje  3JIEKTpUdeckoro Toka. [IpumeneHwne
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. M CIOnb30BaHHE 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKM IOCTOSITHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne Cruiibl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTPUYeCKOro HanpsKeHHsI BOJIBTMETPOM.

Peocrar n MarasuH COIpOTUBIICHUN.

B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs ITOJIFOCOB MAarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHUT.

JleiicTBrE MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTyKUIUU.

OmneiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEI WHAYKIWEH U TPpHU
CONPUKOCHOBEHHH.

HccnenoBanrie ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

W3mepenne u peryaupoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CCUCHHMS M MaTepuaa.

[IpoBepka mpaBuiia CIOXKECHHS HANPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHCHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia IS CHJIBI TOKa TPH TapaieIbHOM COCIWHECHUN
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHue MOIIMHOCTH  SJIEKTPUYCCKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

WccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanrie MarHiTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. I3yyeHue MarHUTHOTO TMOJiA TMOCTOSHHBIX MArHUTOB TMPHU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue NENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KaTyIIKe.

18. MI3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. Ismepenue KII/] anekTpoaBUrareibHON yCTaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KITACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHERHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroTtoHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HegsecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsixecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.
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9.

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

Halnronenne MexaHU4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEHOTO IBUKECHMUSI.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaABHOMEPHOM U  YCKOPEHHOM JIBWKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCMMOCTh YCKOPEHMS Tella OT MAacChl T€JIa U JIEUCTBYIOLIECH HA HETO
CHJIBL.

HaOmronenne paBeHcTBa CUII PU B3aUMOJICHCTBUU TEI.

HN3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa PU HEYNIPYTOM B3aUMO/ICHCTBHM.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
HabGmronenne peakTUBHOTO JIBH)KCHHS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW YHEPTUU MPU IBUKECHUU Te€JIa MO I€MCTBUEM
NPy KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy XKUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxaronme — kojeOaHus.  BeIHyX7AeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM Te IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

HabGmronenne konebanuii rpy3a Ha HUTH U Ha NPy KUHE.
HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaoGmro1erre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmNbITBI, JAECMOHCTPUPYIOIIUME  3aBUCUMOCTh TNEpHoJa  KoJieOaHU
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  ToJie.  DJIeKTpoOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cucTteMa. bInM3opyKocTh U
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.
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[Tpuniun geiictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaXK€HUsI CBETOBOIO Jydya OT yria
najieHus.



2. W3ydenue xapakTepuCTHK M300pakeHHUs MIPpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH yrija MPEIOMIIEHUS CBETOBOTO JIy4a OT yIJIa
NaJ€HUS HA TPAHULE «BO3TYyX—CTEKIIOM.

4. TlonmydeHue M300pakeHHM ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI cOOMparoiei
JIMH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NnoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- 1 raMma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. HyxionHas Moaens aromHoro szapa. Msoronel. PannoaxktuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W 3Hepruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretuka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aluH
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUNBAETCS JOCTHKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0oOyueHHs, (dopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsAS IIOJy4YEHHBbIE 3HAHWs, pelmarbh 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBSCHATH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIe€ BaXHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyyatomerocs OyayT cOpMUPOBaHBI CIIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOW JHOOO3HATENIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTUBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUN JJIA pEIIeHUs 3aJa4d B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSAKIIMMCH YCJOBUAM COLMAJBHON W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD,

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUM;

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

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryJsTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAaHUEM JI€AYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

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

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIIMKM WIA NAHHBIX C y4E€TOM MpPEeJIOKEHHOW yueOHOMH
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpaduKoi U X KOMOWHAIIASIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHE 33Ja4d U TOAJEpKAHUE
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATh PE3yIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTH)KEHHUIO: paclpeleNaTh poiH, OoOCYXJIaTh MpPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOHIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOLIMXCS PECypCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHMSI  (HEJOCTHMXKEHUS) Pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluid, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU pEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

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

UCIOJIB30BaTh  IMOHATHSA:  (PU3MUECKHME U XUMHYECKHE  SIBJICHMUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPACKTOPHsl, PaBHOJACHCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEN € 3aKPEIUIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM JHEPIrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJIeHHUS Ha >KMBOW OpraHu3M, IUIaBaHHUE PbIO, pblyard B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢usznyeckue BeTMYMUHBI (Macca, 0O0BEM, IUIOTHOCTH BEILECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOT0 JAEWCTBUSA MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHHHM NPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBeCHs pblyara (0y10ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMld MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peuats pacy€THble 3amadud B |—2 JEWCTBHS, HCIIOIB3Ys 3aKOHBI W
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE ONBITA, J€JaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUCBHIBATh XOJ OMbITAa U (POPMYITUPOBATH BHIBO/IHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tejla OT BPEMEHHM JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNo, KOI(PPUIMEHT TMOJE3HOTO IeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYHHBI,

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HUX OMUcaHusi (B TOM 4YHUCIHE:
MOJAIINITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY KaIoLEH cpee;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMKM W TyTEM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WIU MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



YHclie MyOJWYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIEIOBAaHUN, MPU 3TOM TPaMOTHO HCIOJIb30BATH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEUTh 34 BBINOJHECHUEM IUIAHA JEUCTBUM, aJCKBAaTHO OLICHMBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE
aTOMOB U MOJIEKYJI, arPEraTHhIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TeNa, HACBHIIECHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsill, AIEKTPUUECKOE I0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M cxkKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJIEHCAlUsl, IUIABJIEHUEe, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIIEHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAI0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KaNWULIpHBIE SBJIEHUS B NPHUPOJE,
KpUCTaUIbl B Tmpupoe, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
nosie 3eMiM, Jpeid MOIIOCOB, pOib MAarHUTHOTO TOJS JAJs JKU3HH Ha
3emuiie, MOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUThH MPAKTUUECKYIO 3a/1a4y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢duznyeckrue BEeIMUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPTrHsi, KOJIUYECTBO
TEIJIOTHI, yJieNbHAs TEMJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BIAXXHOCTh BO31yXa, AJIEKTPUYECKUHU 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
($u3MYECKU CMBICI WCIOJIb3YEMbIX BEIUYHMH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYECKUX
maroB ¢ omnopoid Ha 1-2 u3y4eHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(buU3MYEeCKUX METOIOB, HCIOJb3ysl OMHCAHUE MCCIIECNOBAaHUS, BBIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3MUecKuX CBOMCTB Tel (KanWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT I[BETa H3JIyyarolled (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHUCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY W3 IPEIJIOKEHHOIO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHBIICHUS] TPOBOJHWUKA OT €ro JUIMHBI, IUIOUIAJAW MOMEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TPOBOJHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEUCTBUS HM3YYEHHBIX HpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETp, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasznnuasi ycioBHbIe 0003HAUEHUS SJIEMEHTOB JJIEKTPUUECKHUX IIETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] TPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON NEATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJla4aMHM, CJIEIUTh 3a BBHIMOJIHEHUEM IUIaHa JCHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTD TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHIiy oOyuenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaedopmarius
(ympyrasi, mnjgacThyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TAJIbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKCHHUE CBETA, PA3JIOKEHHE OEJI0ro CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacno3HaBaTh IPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX W3JIYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
¢u3nueckue BeNUYUHBI (CpEIHssI MU MTHOBEHHAs CKOPOCThb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAIbHAs SHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKash SHEPrus, IOoJHAsg MEXaHWuYecKas »JSHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeNIb MPEJIOMIICHHS CPEbI), TPU OIUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs! DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IOpU SJAEPHBIX PEAKIUSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaI[il MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHME U3 2-3
JIOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pematk pacy€THbIE 3adadd  (OmUparommecs Ha cuctemMy u3  2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
pOBEpsIEMOE TPEANOJIOKEHHE, OICHUBATh MPABHIBHOCTh TOPSAKA
NPOBEICHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHoaa KojeOaHWU MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle M CBOWCTB H300pakKeHHWs MpeaMeTa B coOuparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OTpeaessis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH MYyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPaKEHHUS CBETa OT yIJia MaJeHUs W yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTH
bU3MYeCKUX BETUYHH B BUAC TaONHIl U TPaPUKOB, N1€JaTh BBHIBOIBI 110
pe3yibTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKHHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAroNie JIMH3bI, PAJANOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMPATh SKCHEPUMEHTAIBHYIO YCTAHOBKY U
BEITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIIMYMHBI M aHATIM3UPOBATh TOJTYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJElb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHWCTBUS MU3YyUYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TOJOKCHUSI, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIIeHUH Yy4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKHUE CXEMBI [IJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOT0 MOBEJEHUS B OKPY>KaIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH MOJYYEHHOW HH(POPMAIIMA Ha OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BageTs MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJIUYIHO TPEICTABIIATh PE3YIbTAThI MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

(c yueTom padoueii mporpaMMbl BOCIIUTAHUS M IPUMEHEHUs 000PYy10BaHK sl LIEHTPOB 00pa30BaHMsl €CTeCTBEHHO-HAYYHON U
TeXHOJIOTHYeCKOil HanpaBjeHHOcTel HeHTpa «Touka pocTay)

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
H3HKa - Hayka O npupole https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IleppoHayabHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6nmoreka [JOK
2.1 C 1
TpoerHe petecTsa https://m.eds00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2
p H https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
3.1 MexaHu4ueckoe OBIKEHUE 3 bubnnorexa [IOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
3.2 Mrepuus, Macea, MA0THOCT 4 ! https://m.edso00.ru/7f416194
bubmuoreka [JOK
: .B 14 2
33 Cuma. Bugst cut https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TeJIaMH, KUJKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapietine xuakocTh > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMoChepHoe AaBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U T'a3a HA MOrPYKEHHOE y 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nesa 5. PaGora n MoHOCTDh. JHEprus
bu6mmoreka [JOK
>1 Paota i MoutocTs 3 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTBIC MEXAHHIMBT > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas sHepris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

(c yueTtom paboyeii mporpaMMbl BOCIUTAHUS U IPUMEHEHHsI 000PY/10BAHNS LIEHTPOB 00Pa30BaHMsl €CTECTBEHHO-HAYYHOM U
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7 KIIACC
KoanuectBo yacos Hcnonb3oBanue
nudposoro u
aHAJIOrOBOT'O
06OpyT0BAHHS JJIeKTPOHHbIE
Ne HT Hara undposbie
n/n Tema ypoxa Bcero Konrpoapubie  Ipaxireckite gCeTeCI?[‘E]lBGHHO u3y4eHusi oOpa3oBaTe/bHbIC
padoThI padoThI Hay4HOM K pecypes!
TEXHOJIOTHYECKOU
HaIpaBJIEHHOCTH
«Touka pocra»
®dusnka — HayKa o
1 npupoje. SBieHus 1
MPUPOIBI
2 dusndeckue IBICHUS 1
®dusnueckue
3 BEJIMYMHBI U UX 1
U3MEPEHHNE
Ypok-uccienoBanue Jatauk
"U3mepenue TEMIIEPATYPbI
TEeMIIepaTypbl IPU
4 MTOMOIIH 1 1
KUJKOCTHOTO
TEPMOMETPA U
JaTIuKa




TeMneparypbl"

MeToapl HAy4YHOTO

no3Hanus. Onucanue
(bUBHYECKUX SIBICHUN
C IOMOIILIO MOACICH

Ypok-uccienoBanue
"I[IpoBepka runoTe3bl:
JAIbHOCTH IOJIETA
IapuKa, MymeHHOTO
TOPU3OHTAIIBHO, TEM
0oJibIle, YeM OOJIbIIE
BBICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

CrpoeHue BeniecTna.
OmbITHI,
JIOKa3bIBAIOIIHE
JIMICKPETHOE CTPOCHHUE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

11

JIBMKEeHUE YacTHll
BeIecTBa

Ypok-uccnenoBanue
«OTBITEI IO

HaOJIFO JEHUTO
TEIJI0BOr0
pacIIupeHHs Ta30B»

ArperaTHble
COCTOSIHUS BEILIECTBA
OcobenHoctu

arperaTHbIx
COCTOSIHUU BOJEBL.

Jatyumk
Temnepartypbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

O0o061IeHuE 110
paszaeny
«IlepBoHaYaIbHBIC
CBEJICHUS O CTPOECHUU
BEILECTBA»

Mexannueckoe
JIBIDKEHHE.
12 PaBuomepHoe u bubmorexa [TOK
p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE
NIBIDKEHUE

13 Cxopoctb. Equnauiis bubnuorexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u bubnuoreka [IOK
BPEMEHU JBUKECHUS https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. Macca — bu6nmoreka [JOK
M€pa UHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTna.

16 Pacuer maccel bu6mmoreka [IOK
o0BeMa Teja Mo ero https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnast pabota

17 «Omnpenenenune
IJIOTHOCTHU TBEPJIOTO
Tena
Pemenue 3agad mo

18 teme "Il1oTHOCTE bubmmorexa [TOK

" https://m.edsoo.ru/ff0a123c
BeEIllECTBa
19 Cuna xak



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

XapaKTEePUCTUKA
B3aMMOJICHCTBUS TEII.
Cuna ynpyrocru.
3akon ['yka

20

21

JlaboparopHas pabota
«3yyenune
3aBHCHUMOCTH
pacTsbKeHust
(medpopmarun)
MPYXUHBI OT
IIPUJIOKEHHOMN CUIIBD»

[[SIBEHUE TATOTEHUSI.
Cuia tsxectu

22

CBs13b MEXly CUIION
TSKECTH U Maccoi
tena. Bec Tena.
Pemenne 3agay mo
teme "Cuna Tsoxect"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

23

Cuia TsOKeCcTH Ha
JIPYTHX TUTAHETaX.
duznueckue
XapaKTePUCTUKU
IUIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

24

25

26

N3mepenue cuil.
Hunnamometp

Bec tena.
Hesecomocth
CrnosxeHue AByX CHII,
HaIpPaBJIEHHBIX T10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

OZHOM IPSIMOM.
PaBHopelicTBYIOIIAS
CUII

27

Pemenue 3agau no
TeMe
"PaBHonelicTBy1OIIas

CHII

28

29

Cuna tpeHus u eé
BUIbL. TpeHue B
MPUPOJIE U TEXHUKE

JlaGopaTopHnas pabota

«3yuenue
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS
OT CHWJIBI IABJICHUS U
Xapakrepa
COIPUKACAIOLIUXCS
ITIOBEPXHOCTEI

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agad na
onpeaeeHue
PpaBHOAECHCTBYIOIIEH
CHIIBI

31

Pemenue 3agad mo
TeMaM: «Bec Tenay,
«I'paduueckoe
U300paxeHue Cuim,
«Cumny,
«PaBHOAEMCTBYIOIIAS
CHII»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

32

33

34

35

36

KontponsHas pabora
10 TeMaM:
«MexaHunueckoe
JBIKeHUe», «Macca,
IUIOTHOCTBY, «Bec
Tenay, «I'papuueckoe
U300paXeHHE CUID»,
«Cunp»

Hasnenune. CriocoObl
YMEHbILIEHUS U
YBEJTUYCHUS JTABICHUS

JlaBleHue rasa.
3aBHCHMOCTD
JIaBJICHUS rasza oT
00BEma, TeMIepaTypbl

Ilepenaya naBnenus
TBEPJABIMU TEJIAMH,
JKHUJKOCTSIMU K
rasamMu. 3aKoH
ITackans

JlaBiaeHue B JKUIKOCTH
Y ra3e, BRI3BaHHOE
JIEHCTBUEM CHUIIBI
TSDKECTH

[aTuuk gasneHus

Jatyumk gasneHuaA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2718

37

Pemenue 3agad mo
teme «JlaBnenue B
JKHIKOCTH U rase.
3akoH ITackamns»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2826

38

CooOmraronuecs

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

COCY/JIbI

39 IM'mapaBanyeckuit bubnnoreka [HOK
npecc https://m.edsoo.ru/ff0a3136
MaHOMeTpBHI.

40 [TopuraeBoi
YKUJKOCTHBIN Hacoc

41 g;r;;fgiz%hmﬂ ' Haricasenerun bubnuorexa [JOK

https://m.edsoo.ru/ff0a2b5a
CYILIECTBOBaHUS
42 ii;igi?;;te flaru pasnennn bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a
JIaBJICHUE
N3zmepenune

43 aTMochepHOro bubnmnorexa [JOK
nmasieHust. OIBIT https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTh

44 aTMOC(epHOTo bubnuoreka [IOK
JIaBJICHUS OT BBICOTHI https://m.edsoo.ru/ff0a2fc4
HaJ[ YypOBHEM MOPS
bapomerp-anepoun.

45 ATtmochepHoe bubmuoreka [IOK
JIaBJICHUE Ha https://m.edsoo.ru/ff0a2fc4
Pa3TUYHBIX BBICOTAX
Pemenne 3angau no

46 Tteme " ATMocdepHoe
nasieHue"

47 JlericTBUE KUJIKOCTH U bubnmuotexa [JOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

rasa Ha Morpy>KeHHOE
B HHUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276

48

49

50

JlaboparopHas pabota
«Onpenenenue
BBITAJIKUBAIOIICH
CHUJIbI, ICHCTBYIONIICH
Ha TeJlo,
MOTPYKEHHOE B
JKHUJIKOCTB»

JlaGopaTtopHnast pabota
0 TeMe
«HccnenoBanue
3aBHCHUMOCTH Beca
Tesa B BOJE OT
00BEMa MorpyKeHHOM
B )KHJIKOCTh YaCTH
TeJa

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopHas paboTa
"KoHncTtpyupoBanue
apeoMeTpa Win
KOHCTPYHpPOBaHUE
JIOJIKU U OTIpeZieNieHue
eé
rpy30M0ABEMHOCTH"

52

Pemenue 3agaqd mo
TeMaM: «IlnaBanue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654



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

53

CyJIOB.
BoznyxomiaBanuey,
«JlaByieHHE TBEPIBIX
TEN, JKUAKOCTEH 1
ra3oBy»

KontponsHas pabora
1o Teme «JlaBinenue
TBEPJBIX TEI,
JKUJKOCTEH U Ta30B»

54

Mexanunueckas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

57

58

59

Momnocts. Eqnauiiet
MOIITHOCTU

VYpok-uccienoBanue
"Pacy€Tt MOIITHOCTH,
pa3BUBaeMOM IIpU
MOABEME I10
JectHuie"

IIpocThie MEXaHU3MBI.
Prruar. PaBHOBecue
CHUJI Ha pplyare

Poryaru B TeXHUKE,
OBITY M TIPUPO/IE.
JlaGoparopHas paboTa
«HccnenoBanne
YCIIOBUI paBHOBECHUS
phIyara»

Pemenue 3amau mo
TeMe «Y CIIOBUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

PAaBHOBCCHUS pblyara»

60

Koadduruent

MOJIE3HOTO AEHUCTBUS
MeXaHHU3Ma.

JlaboparopHas pabota 1
«3mepenne KIIJI
HaKJIOHHOM

IIOCKOCTH

0.5

61

Pemenue 3agaq mmo
teme "Pabora, 1
MortHocTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckas

SHEPrus.

Kunernueckas u 1
MMOTECHITNATbLHAS

SHEPTUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHUs
MEXaHU4YECKON 1
SHEPTUU

YPOK-3KCIIEpUMEHT
10 TEME
"DKcneprMeHTalIbHOE
onpeaeneHue
H3MCHCHHS
KUHETHICCKOU U
MMOTECHIINAITEHON
SHEPTUU Mpu
CKaTBIBaHHMH Tella MO
HaKJIOHHOM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

mwIockoctu"”

65

66

67

68

KoHnTtposbhas padota
mo TeMe «Pabora u
MOIIIHOCTb. DHEPTUS»

Pe3epBHBIt ypOK.
PabGoTa ¢ TekcTamMu 1o
TeMe "MexaHndeckoe
nBIKeHue"

Pe3zepBHbIil ypoK.
Pabota c Tekctamu 1o
teme "JlaBneHne
TBEPJBIX TET,
SKUIKOCTEHN U ra3oB"

Pe3zepBHbIil ypoK.
PaGora ¢ TexcTamu o
teme "Pabora.
MoiuHOCTB. DHEprus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe



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

8 KUIACC

KosunvecTBO 4acoB Ucnonb3oBanue
U(ppoBOro U
dHaJIoroBoro DJIEKTPOHHbIE
Ne 000py 10BaHuA Hara uudposbie
wn Tema ypoka Beero Kontpoabubie  IlpakTnueckue LUEHTpA u3yuenusi  0GpasOBATEIbHEIE
padoTnI padoThI CCTCCTBCHHO
Hay4YHOH U pecypchl
TEXHOJIOTUYECKOM
HaIMpaBJICHHOCTU
«Touka pocta»
OcHOBHBIE
MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHYECKOM 1 bubmorera [JOK
https://m.edsoo.ru/ff0a5256
TEOPHH U UX
OTIBITHBIE
MOATBEPKICHUS
Macca u pazmep 1
aTOMOB M MOJIEKYJI
Mopenu TBEpIOTO,
JKUJIKOTO U 1 bubmuorexa [JOK
razo000pa3Horo https://m.edsoo.ru/ff0a540e
COCTOSTHUM BelecTBa
OObsiCHEHHE CBOWCTB
TBEPAOIO, JKUIKOIO U
razo000pa3Horo 1

COCTOSTHUM BelecTBa
Ha OCHOBE
MMOJI0KEHUH



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

MOJIEKYJISIPHO-
KUHETHYECKOH
TEOPUH

Kpucramnuueckue u

bu6mmoreka [IOK

5
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CMaunBaHue u
6 KaluJUISPHOCT. bubnnoreka [HOK
IToBepxHocTHOE https://m.edsoo.ru/ff0a5530
HATSDKCHUE
Temoroe
7 PO —— bu6mmoreka [IOK
p p https://m.edsoo.ru/ff0a5a26
cXKaThe
Temnepatypa. CBs3b AaTtumk
TEMIEPATYPHI CO Temneparypsl
8 CKOPOCTBIO
TEIJI0OBOT0 ABMIKCHHS
YaCTHI]
BayTtpenHss sHeprusi.
9 CHzCE6H I/ISMCH:HI/IH bubmorexa HOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN SHEPruun
10 Bust bu6mmoreka [IOK
TeTIonepe1aun https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus Aatumk
"IIpakTrueckoe TemnepaTtypbl
HCIIOJIb30BaHHE
. bubnmuorexa [JOK
11 TEIJIOBBIX CBOMCTB

BEIIECTB U
MaTepualioB B IEISIX
sHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12

Komnuectso
TEIJIOTEL. Y AeNbHAas
TEIJIOEMKOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6976

13

YpaBHeHue
TEIIOBOro OaiaHca.
TermmooOmeH u
TEIIOBOE PABHOBECHE

JaTtunk
Temneparypbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7088

14

15

16

17

JlaboparopHas
paborta
"UccnemoBanue
SIBIICHUSA
TeIJI000MEeHa MpHU
CMeIINBaHUHU
XOJIOJIHOW U ropsiyeit
BOJIBI"

Pacuer xonmuecTBa
TEIUIOTHI,
HEOOXOIMMOTI0 IS
HarpeBaHus Tena u
BBIJICIISIEMOTO UM MPH
OXJIAKICHUU

JlaGopatopHas
pabora
"Onpenenenue
YAEIbHOU
TETUIOEMKOCTH
BemecTna

DHeprus TOIINBA.
VY nenbHas Teruiora

Jatumk
TemnepaTypbl

JaTtumk
Temneparypbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

CropaHus

18

[InaBnenne n
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX
Tell. Y aenbHas
TEINIOTa IUIABJIEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas
pabora
"Onpenenenue
YAEIbHOW TEIUIOThI
TJIaBJIeHUs Jabaa"

Jatumk
TemnepaTypbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

21

[Tapoo6pazoBanue u
KOH/JICHCALUS.
Hcnapenne

Kunenwue. Y nenbHas
TEeIIoTa
napooOpa3zoBaHUs U
KOHJICHCAIINH.
3aBUCUMOCTh
TeMIepaTypsl
KHUIICHUSA OT
aTMOC(epHOro
JTaBJICHUS

JaTtuumk
Temneparypbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxunocTs Bo3ayxa.
JlaboparopHas
paborta
"Onpenenenue
OTHOCUTEJIBHOU
BJIQXKHOCTH BO3ayxa"

Jatumk
Temnepatypbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha
onpeaeieHue
BJI&KHOCTH BO3]lyXa

24

[puHtunB paboTHI
TETUTOBBIX
nsurareneit. [laposas
TypOuHa. J[Buratemns
BHYTPEHHET O
CrOpaHus

25

KII/I TermoBoro
nsurareis. TemioBrie
JIBATATEIIN 1 3aIIuTa
OKpPY’KaroIIe cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U
IIpeBpaICHHS
OHCPIUur B TCIIJIOBBIX
npolueccax

27

ITonroroBka K
KOHTPOJIbHOM pabore
o TeMe "TennoBbie
sBneHns. U3MeHnenne
arperaTHbIX
COCTOSIHUM
BemiecTna"

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

28

KonTponbhas pabota
o TeMe "TemnnoBbie
siBieHus. U3MeHeHue
arperaTHbIX
COCTOSIHUM

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



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Berecrna"

29

30

31

32

33

34

DJIeKTpHU3anus Tell.
[Ba pona
ANEKTPUUECKUX
3apsi0B
VYpok-uccienopanue
"DnexTpusanus Ten
WHIYKLIHEH U IIpU
COMPUKOCHOBEHUN"
B3aumoneiictsue
3apsIKEHHBIX TEJ.
3axoH Kynona

DJIEKTPUUYECKOE MOJIE.
HanpsixeHHOCTB
3JIEKTPUYECKOTO
nons. [puHnmn
CyIIEpPIIO3ULIUU
ANEKTPUYECKUX
roJien

Hocurenn
3JIEKTPUUYECKUX
3apsI0B.
DneMeHTapHbIH
3apsia. CtpoeHue
aToMa

[IpoBoaHMKY 1
TUJICKTPUKH. 3aKOH
COXpaHEHUS
AIEKTPUYECKOTO

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ala

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

3apsiaa

35

36

37

38

39

Penrenue 3amaud Ha
IIPUMEHEHUE CBOMCTB
ANEKTPUUECKUX
3apsi0B
DJIEKTPUUYECKUH TOK,
YCIJIOBHS €T0
CyIIIECTBOBAHUSI.
Hcrounuku
ANEKTPUUYECKOTO TOKA

JewcTBus
3JICKTPUYECKOTO TOKA

Ypok-uccienoBanue
"JleiicTBHE
JNEKTPUYECKOTO OIS
Ha MPOBOJHUKH U
JUDJIEKTPUKH"
DNEKTPUYECKUN TOK B
MeTaax,
KUAKOCTAX U razax

JaTtumKk ToKa

JaTtumk ToKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKkas 1ernb
1 €€ COCTaBHBIE YaCTH

41

Cuna toka.
JlaboparopHas
pabora "U3mepenue u
pETyIMpOBaHHE CHITBI
ToKa"

0.5

JaTtyumK ToKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DIJIEKTPUYECKOE

0.5

JaTtumk
HanpsaXXeHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

43

44

HaTpsOKEHUE.
BonbTmeTp.
JlaGopaTopHas
pabora "M3mepenue u
peryJiupoBaHue
HanpspkeHus"

ConpoTuBieHue
MPOBO/IHHKA.

Y enbHoe
COTMPOTHBIICHUE
BEIIECTBA

JlaGopaTopHas
paboTa "3aBUCHUMOCTh
AIEKTPUUYECKOTO
COIIPOTHBIICHUS
IIPOBOJIHMKA OT €T0
JUTMHBI, IO
MOTIEPEYHOT 0
CEUYCHUS U
MaTepuana”

JaTtumnkmn
HanpA*KeHMA U
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI
TOKa OT HAIPSDKCHUS.
3akon Oma i1
y4acTKa Ienu

Jatumkm
HaNPAXXeHUA 1
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopatopHas
pabota
"UccnenoBanue
3aBHCUMOCTH CHIIBI
TOKa, WAYIIETO Yepes3

Jatumkmn
HanNpAXeHua u
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

pe3ucrop, ot
COTIPOTUBIICHUS
pe3ucropa u
HANpPsDKEHUS Ha
pesucrope"

ITocnenmoBarennrHOE U
napajuiebHOe
COeIMHEHHS
MIPOBOTHUKOB

48

49

50

o1

JlaboparopHas
pabora "IIpoBepka
MpaBHJIa CII0KEHUS
HanpspKeHUH Mpu
MOCIe0BaTEIbHOM
COETMHEHUH JIBYX
pe3uctopos"

JlaGopatopHas
pabora "[IpoBepka
npaBuiIa i CHIIBI
TOKa MpH
napajieIbHOM
COCMHEHUH
pe3ucropon"

Pemenue 3amau Ha
MPUMEHEHHE 3aKOHa
OmMa 1y1st pa3IMaHOTO
COEIUHEHUS
MIPOBOIHHKOB

PaGora v MouHOCTH

Jatumkm
HaNPAXXeHUA n
TOKa

Jatumkmn
HanNpAXXeHua u
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

AIEKTPUUECKOTO
ToKa. 3akoH J[xoys-
Jlenna

https://m.edsoo.ru/ff0ab124

52

JlaGopatopHas
pabora
"Onpenenenue
paboThI U MOUTHOCTH
AJIEKTPUUECKOTO
ToKa"

JaTtunkn
HanpAXeHUA 1
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

53

DIIeKTpUUECKHE IIETTH
U TIOTpeOHTENH
3JIEKTPUYECKON
SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

54

55

IToaroroBka x
KOHTPOJIbHOM pabore
10 TeMe
"OnexTpudeckue
3apsiibl. 3apsyKEHHbIE
Tena v uX
B3aNMOJICHCTBHS.
[TocTostHABII
3IIEKTPUYECKUM TOK"

KonTponsHas padora
10 TEME
"DnexTpuueckue
3apsiibl. 3apsHKEHHBIE
TeNna ¥ ux
B3aUMOJICUCTBUSL.

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bubnmoreka [JOK
https://m.edsoo.ru/ff0abea8



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

ITocTrostHHBII
AIEKTPUYECKUM TOK"

56

57

58

59

60

ITocTosiHHBIE
MAarHMTBI, HX
B3aUMOJIENCTBUE

Ypok-uccienoBanue
"U3yuenue nomneu
MOCTOSTHHBIX
MarHuToB"

MarunutHoe none.
MaruuTtHoe noie
3emau U ero
3HAYECHHE I JKU3HU
Ha 3emiie

OmneiT Opcrena.
MaruutHoe nose
3JIEKTPUYECKOI0 TOKA
MaruntHoe noie
KaTYIHKI/I C TOKOM

IIpumeHeHune
3JIEKTPOMAarHuTOB B
TEXHHKE.
JlaboparopHas
paborta "U3yuenue
EWCTBUS
MarHMTHOT'O TIOJIS Ha
IIPOBOJHMK C TOKOM"

0.5

Jatumk
MarHMTHOro nonA

JaTtumk
MarHMTHOro nonA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acld2

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

61

DIIeKTPOABUTATEID
IIOCTOSTHHOTO TOKA.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



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

Hcnons3oBanue
3JIeKTpoJBUTaTesIel B
TEXHUYECKHUX
yCTpOHCTBaxX U Ha
TPaHCHOPTE.
JlaboparopHnas
pabora
"KoHcTpyupoBanue u
u3ydeHue paboTel
aneKTpoBuraress'

62

Onbitel Dapanes.
3aKoH
ANEKTPOMArHUTHOMN
uHaykuuu. [Ipasuio
Jlenna

63

DneKTporeHepaTop.
CrniocoObl nosy4eHus
AIEKTPUIECKON
SHEPIHH.
DNEeKTPOCTaHINH Ha
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTUU

64

IToaroroBka K
KOHTPOJIbHOM pabore
10 TEME
"DOnexTpuueckue u
MarHHuTHBIE IBJICHUS"

65

KonTponbhas pabota
0 TeMe

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



https://m.edsoo.ru/ff0acb14

"JyeKTpUUECcKue 1
MarduTHbIE SBIeHUS"

66

Pe3epBHbIit ypoK.
Pabora ¢ Texcramu
o TeMe ""TennoBbie
sBJIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

Pe3epBHBIt ypOK.
Pa6ota c Texcramu
1o TeMe
"ITocTostHABII
ANEKTPUIECKUH TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

Pe3zepBHbIil ypok.
Pabota ¢ TexkcTaMu
o TeMe "MaruuTHbIE
sBiieHus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

14.5



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

9 KUIIACC

KoandecTBO yacosB Ucnonp3oBanue
U poBoro u
aHAJIOTOBOTO
BAHUS JJIeKTPOHHBIE
e obopyoBa Nara Y
/ T B K LIEHTpa undposbie
1I €Ma OKa OHTDPOJIbHBI HN3YYCHHU
yp cer 6p HpakThyueckn  ecrecrperrio y oOpa3oBaTejibHbIE
n 0 e padoThI bl i A
p e padot HAy4YHOM U § pecypebl
TEXHOJIOTNYECKOH
HanpaBJIECHHOCT
u «Touka
pocTay»
Mexanunuaeckoe
JIBUKCHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
0 bu6nmorexa LIOK
THOCUTEIHHOCTH
1 https://m.edsoo.ru/ff0ad47
MEXAHNYECKOTIO 4
IIBIOKEHUSI 4
PaBHomMepHOE
p . 1 bu6nmorexa LIOK
IPSAMOJIMHEHHOE
P https://m.edsoo.ru/ff0ad19a
IIBIDKEHUE
HepasHomepHoe
IPSAMOJIMHENHOE 1
nBuxenue. CpenHss u
MTHOBEHHAsI CKOPOCTh
[IpssmonunenHoe bu6muoreka [JOK
PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JIBIDKCHHE. Y CKOpPEHHUE 4
CxopocTh 1



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

IIPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
newkeHus. ['paduk
CKOPOCTH

JlaboparopHas pabota
"Onpenenenue
YCKOPEHHUS Tella TPU
PaBHOYCKOPEHHOM
JIBMOKEHUH T10
HaKJIOHHOM
MJI0CKOCTH"

CB00OOHOE TafieHue
ten. OnbiTel [anunes

Jatamk
YCKOPEHHs
(axcenepometp)

bubnunoreka LIOK
https://m.edsoo.ru/ff0adbl
8

PaBHOMEpHOE
JOBHKECHUE T10
OoKpykHOCTH. [lepron

M 9acToTa O6paH_IeHI/I$I.

JIunelinas u yriosas
CKOPOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ael76

10

LlenTpocTpemMuTenbHO
€ YCKOpEeHHe

11

12

13

ITepBbIii 3aK0H
Hsrotona. Bekrop
CHJTBI

Bropoi1 3akoH
Herorona.
PaBHOelicTBYIOIIAS
cuia

Tperuii 3aKkoH

bubnunorexa LIOK
https://m.edsoo.ru/ff0ae612

bubnunorexa LIOK
https://m.edsoo.ru/ff0ae72a

bubnunoreka LIOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

HrroTona.
Cynepno3uuus Cui

https://m.edsoo.ru/ff0ae982

Pemenue 3aay Ha

14 NPUMEHEHHE 3aKOHOB bubmorexa LOK
P https://m.edsoo.ru/ff0aeb6c
HrroToHa
15 Cuna ynpyrocru. bubnmnoreka HOK
3akon ['yka https://m.edsoo.ru/ff0aeca?
Pemenne 3agad mo
16 teme «Cuna
YOPYTOCTH
JlaGopaTtopnas pabora
17 «Om I; GJII;HI/Iep bubmorexa HOK
e https://m.edsoo.ru/ff0aee28
YKECTKOCTHU MIPYKUHBD»
bubnunoreka LIOK
1
8 Cuura Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3aa4 mo bu6nmorexa [IOK
teme «Cuia TpeHHs» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
20 "Onpenenenue bubmuoreka [{OK
KO3 duImeHTa TPEeHUS https://m.edsoo.ru/ff0af8be
CKOJIb)KCHUS"
Pemenne 3agad mo
Teme "3aKoHBI Bu6 110K
noIMoTeKa
21 H .
bioroma. Cita https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia
TpeHus"
99 Cuna TSKeCTU U 3aKOH bubmuorexa [{OK

BCEMHUPHOT'O

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TATOTEHUS. Y CKOPEHUE
CBOOOHOTO MaJACHUS

23

Ypok-koHpepeHuus
"JIBU>KEHUE TET
BOKPYT
rPaBUTALMOHHOTO
nentpa (CoyiHeuHas
cucrema). ["amakTuxu"

24

Pemenne 3amad mo
TeMe "Cujia TSODKECTH U
3aKOH BCEMHUPHOTO
TATOTeHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocmuueckas
CKOpOCTb.
Hesecomocts 1
Heperpy3Ku

bubnuoreka [{OK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepHAIbHON TOYKH.
AGcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOIO Tea C
3aKpEIIEHHON OCBIO
BpallleHus

bu6mmoteka IIOK
https://m.edsoo.ru/ffOafe36

27

28

29

MowmenT cunsl. LlenTp
TSOKECTH

Pemenne 3angau no
Teme "MOMEHT CHIIBI.
LenTp TsxecTn"

IloaroroBka k

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb02b
4

bubnunoreka LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

KOHTPOJILHOH padoTe
10 TEME
"MexaHn4eckoe
JIBUKEHUE.
Bs3aumogeiictBue Ten"

KontponsHas pabora

https://m.edsoo.ru/ff0b040
8

10 TEME
30 "MexaHndeckoe buGnuorexa [IOK
https://m.edsoo.ru/ffOb06ec
JIIBUKEHUE.
Bsaumoneiictue Tea"
HNmnynec Tena.
Hmnynbce cubl. 3aKoH
31 COXpaHEHUs bubmmoreka [JOK
UMITyJIbCa. YIIPyroe u https://m.edsoo.ru/ffOb07fa
HEynpyroe
B3alMOJICHCTBHE
Pemenue 3amau mo
Teme "3aK0H bubmmoteka IIOK
32 https://m.edsoo.ru/ff0b096
COXpaHEHUs 3
ummyibca' -
VYpok-koHpepeHI s
33 "PeakTHUBHOE
JBUKEHUE B IPUPOJIE
U TEXHUKE"
Mexanunueckasi pabota Brbmrorexa [IOK
34 https://m.edsoo.ru/ff0b0a8
A MOIITHOCTH 4
35 Pabora cunbl TKECTH, bubnunorexa LIOK

CHWJIBI YIIPYTOCTH U

https://m.edsoo.ru/ffOb0db



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CHUJIbI TPCHUA

36

JlaGopaTtopHnas pabota
«Onpenenenue
paboThl CUJIBI TPEHHUS
pY PaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPH30HTAILHON
TIOBEPXHOCTHUY

37

CBs13b SHEPrUu U
paboTHhL.
ITorennmansHas
SHEPrus

38

Kunernueckas
sHeprus. Teopema o
KHHETHIECKOMN
SHEPTUU

bubmuoreka [IOK
https://m.edsoo.ru/ffOb0c3
2

39

40

41

3aKOH COXpaHEHHUS
DHEPTUU B MEXAHUKE

JlaGoparopHas paboTa
«M3y4eHune 3aKoHa
COXpaHEHMS SHEPIUN»

KomnebarensHoe

JABMKCHHUEC U €T0
XapaKTCPUCTHKU

bubmmoteka IIOK
https://m.edsoo.ru/ffOb12fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0b185
8

42

3aryxaromye
KOJIeOaHusl.
BriHyX1eHHBIE
KosiebaHus1. Pesonanc

Jatunk
YCKOPECHHS

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b20f0



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

43

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH

44

Ypok-uccnenoBanue
«3aBUCUMOCTh
nepuojaa Kojaebanui
OT KECTKOCTH
MPYXUHBI U MacChl
rpy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197
a

45

IIpeBpamienue
SHEPTHUH MPU
MEXaHHYECKHUX
KOJIEOAHMIX

46

JlaGopaTtopHnast pabota
«Onpenenenue
YaCTOThI U II€pruoaa
Kosie0aHui
MPYXKUHHOTO
MasiTHUKa»

bubmmoteka IIOK
https://m.edsoo.ru/ffOblaec

47

48

JlaGopaTtopHnast pabota
«ITpoBepka
HE3aBHCUMOCTH
nepuoaa Kkoaebanui
rpy3a, TOJBEIICHHOTO
K HUTH, OT MaccChl
rpy3a»

MexaHnnueckne
BosHEI. CBOMCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE U

bubnmorexa LIOK
https://m.edsoo.ru/ff0b197
a

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe



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

MOINCPCUYHBIC BOJIHBI

49

VYpok-koHpepeHus
"MexaHn4ecKnue
BOJIHBI B TBEPJIOM
tene. CeiicMuueckue
BOJIHBI"

50

51

52

53

54

55

3BYK.
Pacnpoctpanenue u
OTpa)keHHE 3BYyKa

Ypok-uccrnenoBanue
"Habaronenue
3aBHCHMOCTH BBICOTHI
3ByKa OT 4aCTOTHI"

['poMKOCTB 3BYyKa U
BBICOTA TOHA.
AKyCTHYECKUI
pE30HaHC
Ypok-koHpepeHuus
"VnpTpa3Byk u
UH(Pa3BYK B IPUpPOIE
" TEXHHUKE"
IToaroroBka K
KOHTPOJILHOM padoTe
1o Teme "3aKOHBI
COXPaHEHHUH.
Mexann4deckue
KOJICOaHHS U BOJHEI"

KonTponsHas pabora
o TeMme "3aKOoHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

COXpaHEHHUS.
Mexannueckue
KoJieOaHus U BOIHBI"

56

DIIEKTPOMarHuTHOE
noJje.
DNIeKTpOMarHuTHBIE
BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH
VYpok-koHpepeHus
"Ikana
AJIEKTPOMArHUTHBIX
BoaH. Mcrons3oBanne
AIIEKTPOMArHUTHBIX
BOJIH JIJI COTOBOI
cBs3n"

Hatunk
MarHUTHOTO TIOJIS

bubmuoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoBanue
"N3yueHue cBOWCTB
AJIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIBIO
MOOUITLHOTO
tenepona"

JlaTuamk
MarHUTHOTO TIOJISI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2c6¢c

60

Pemenue 3agaq Ha
ONpeAeIeHuEe YaCTOThI
1 OJINHBI
AIEKTPOMATHUTHOMU
BOJIHBI

61

DJIeKTpOMarHuTHas

but6mmoreka [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

MpUpPO/ia CBETA.
CkopocTh cBeTa.
BoaHOBEIE cBOMCTBA
cBeTa

https://m.edsoo.ru/ffOb31d
0

Hctounuku cBera.

[Ipssmonunueitnoe bub6nmoreka [IOK
62 pactpocTpaHeHue https://m.edsoo.ru/ff0b365
cBeTa. 3aTMEHHUs 8
Connua u JlyHbt
3aKOH OTpaXEHUS
cBeTa. 3epkana. bubnnorexa [JOK
63 Pemenue 3amay Ha https://m.edsoo.ru/ff0b38c
MPUMEHEHHE 3aKOHa 4
OTpaKeHHsI CBETa
[Ipenominenue ceera.
64 3aKOH MPEIIOMIICHUS bubmorexa LOK
https://m.edsoo.ru/ffOb3aea
cBeTa
ITommHOE BHYTpEHHEE
OTpakKCHHE CBETA.
Hcnonb3zoBanue
65 MIOJTHOTO BHYTPEHHETO bubmorexa LOK
https://m.edsoo.ru/ffOb3c5c
OTpaXKCHHUSI B
OTITUYECKUX
CBETOBOJIaX
JlaGopaTtopHnast pabota
"UccmeqoBanue
66 3aBUCUMOCTH YIJIa

MMPCIOMJICHUA
CBCTOBOI'O JIy4da OT



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

yriia najeHus Ha
rpanuiie "Bo3ayx-

CTCKJIO

Ypoxk-koHpepeHuus
"Hcrons30Banue
IIOJIHOT'O BHYTPEHHETO

67 OTPaKEHUS:
CBETOBOJIBI,
ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTuueckas bubnnorexa [{OK
cuJia JINH3BI https://m.edsoo.ru/ffOb3f2c
[TocTpoenue bubnuorexa [IOK
69 MU300paXKCHUH B https://m.edsoo.ru/ff0b444
JIMH3aX a
JlaGoparopHas paboTa
"Onpenenenue
bubnmorexa LIOK
b oxycHOTO
70 https://m.edsoo.ru/ffob420
paccTosiHUS U 6
OTNITHUYECKOMN CHIIBI -
cobuparomiei TuH3bI"
VYpok-koH(pepeHns
71 "gHTI/ILIecE)I/I: ) bubamorexa [OK
| https://m.edsoo.ru/ffOcOa7e
JIMH30BBIE TPUOOPHI
bubnunoreka LIOK
I'ma3 kak onrTuyeckas
72 https://m.edsoo.ru/ff0b468
cucrtema. 3peHue A
73 Ypok-koHpepeHIus

"JleheKThl 3peHHs.



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

Kaxk coxpanuts
3peHue"

74

Paznoxenune 0Oemoro
CBETa B CIICKT.
OmnbiTel HeroTOHA.
CnoxxeHue

CIICKTpPAaJIbHBIX LIBETOB.

I[I/ICHepCI/ISI CBCTa

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOf4c

75

76

77

JlaGopaTtopHnast pabota
"OMNBITHI 11O
pa3IoKEHUI0 OEJI0T0
CBETa B CIIEKTP U
BOCTIPUATHUIO 1IBETA
MPEIMETOB MPHU UX
HaOII0IEHUH Yepe3
1[BETOBBIE (QUIBTPHI"
YPOK-TIpaKTUKYM
"BonHoBbIE CBOICTBA
CBETa: TUCIIEepCus,
uHTepdepeHIus u
nudpakus"”

Omnsitel Pesepdopna u
TTaHeTapHasi MOJIEeIb
aToma

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOe2a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c12a8

78

IToctynatel bopa.
Monens aroma bopa

79

Hcnyckanue u
[IOTJIOIIIEHUE CBETA
atomMoM. KBaHTEIL.

bubnunorexa LIOK
https://m.edsoo.ru/ff0cl144c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

JInnelyaTele CIIEKTPHI

Ypok-npakTuKym

" bub6nmoreka [IOK
Hab6mronenue

80 https://m.edsoo.ru/ff0c155
CIIEKTPOB 0
ucIyckaHus'" B

N bu6nmmoreka [IOK
PagnoakTuBHOCTE U €€
81 https://m.edsoo.ru/ff0c167
BU/JIBI
2
CrtpoeHne aTOMHOTO
82 o pa Hyxnonnas bubmorexa [IOK
Apa. 1y https://m.edsoo.ru/ffOc18ac
MOJ€ENb
PagnoaxTuBHbIE
83 S—— bubnunoreka LIOK
peppatil ' https://m.edsoo.ru/ffOclal4
H3otomnsl
Pemenue 3agaq mo

84 TeMe: bubmmoteka IIOK
"PamroakTUBHBIE https://m.edsoo.ru/ffOclb4a
peBpalicHus "

85 [Tepuon momypacnama
Ypok-koHpepeHIus
" P bep bubmuoreka [JOK

PannoaktuBHBIE

86 https://m.edsoo.ru/ff0c212
U3JIy4eHUs B IPUPOJIE, 6
MEJNINHE, TEXHUKE" -

S nepHble peakiuy.

87 3aKOHBI COXpaHEHUs bu6muoreka [JOK
3apsAI0BOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET

88 DOHeprus cBs3zu bubnmorexa LHOK

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

aTOMHBIX saep. CBs3b
Macchbl ¥ SHEPTUU

89

90

91

92

Pewenue 3anau no
teMme "SnepHbie
peakuun"

Peaxknuu cunresa u
JIeTIeHUs AEp.
Hcrounuku sHeprun
ConHua u 3B€31
Ypok-koHpepeHIus
"AnepHas SHEpreTUKa.
JewcTBus
paauoOaKTUBHBIX
W3JIyYCHHI Ha )KUBbIE
OpraHu3Msl"

ITogroroska k
KOHTPOJIBLHOM paboTe
o TeMe
"DJIeKTPOMarHUTHOE
noJe.
DNeKTpOMarHuTHBIE
BOJIHBL. KBaHTOBBIE
ABJICHUS"

bu6nmoreka IIOK
https://m.edsoo.ru/ff0c1e88

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabota
o TeMe
"DJIeKTPOMarHUTHOE
noJe.
DNEeKTpOMarHUTHBIE
BOJIHBI. KBaHTOBBIE



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

sBieHus"”

94

[ToBTOpEHME,
o0o0mieHue.
JlaGopaTopHsbie
paboTHI 110 Kypcy
"B3aumopeiictBue

TCII

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHwue,
0000menue. Pemenne
pacyeTHBIX U
KayeCTBEHHBIX 3aJ1a4
o Teme ""TennoBbie
npouecchr”

bubnuoreka [{OK
https://m.edsoo.ru/ff0c257
2

96

97

98

[ToBTOpEHwue,
00001ienne. Pemnrenne
pacyYeTHBIX U
KayeCTBEHHBIX 3a]1a4
o Teme "KIIJ{
TEIJIOBBIX
aBuraresei”

[ToBTOpEHwME,
0000mmenue. Pemmenue
pacueTHBIX U
KaueCTBECHHBIX 3a/1a4
o teme "KIIJ]
3JIEKTPOYCTaHOBOK"
IToBTOpEHue,
00001IeHHE.
JlaboparopHsble

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c2a22

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2b3
0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

paboTHI 110 Kypcy
"CBeToBbI€e aBiIeHUA"

IToBTOpeHue,
0000menne. Padora ¢

99 TEKCTaMH 110 TeMe 1 bubnunoreka LIOK

https://m.edsoo.ru/ffOc2d6a

"3aKOHbBI COXpaHEHUs

B MexaHuke"
IToBTOpEHME,
00o6menue. Padora ¢ bubnuoreka [{OK
100 1
TEKCTaMH II0 TEME https://m.edsoo.ru/ff0c2e82

"Konebanus u BOJIHBI"

[ToBTOpEHHE,

0606mmenue. Pabora ¢ bu6mmnoreka [IOK

101 1 https://m.edsoo.ru/ff0c304
TCKCTAaMHU I10 TECMC 4

"CseToBBbI€ ABIEHUS"

IToBTOpEHUE,

006o6menue. Pabora ¢

102 TEKCTaMH 110 TEMe 1
"KBaHTOBas u saepHas

¢duzuka"

OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME 102 3 21



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Yyeonnk «dusuka. 7 kinace» (A.B. Ilepoimkun)
«Terpanp g nabopaTopHbiX padbot no ¢usuke 7,8,9 kiacchl.»
(H.B. ®unonosuu, A.I'.BockaHsiH)

«KoHTposibHBIE U CAMOCTOSITENIbHBIE pa0OTHI 10 Pusnke 7,8,9 Kitacchl)

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metonnueckoe mocodue no gusuke k yueoOHuky A.B.Ileppimkuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/ffOb0c32



https://m.edsoo.ru/ff0b0c32
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