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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHUS
bu3MKN Ha AEATETHbHOCTHOM OcCHOBEe. B mporpamMMe mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBISIETCA CHUCTEMOOOPA3ylOIIMM JJisi  €CTECTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SIBJIICHUM, M3y4aeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u (¢GU3NYECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METOoHa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne Qusukun Ha 0a30BOM ypOBHE TMPEINOJaraeT OBJAJCHHUE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETHPOBATH  JIaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JUISI IOTYYCHHSI BHIBOIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOrPAMMBI, YTBEPXKAEHHONW pelICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TIPUPOABI, PAa3BUTHE WX HHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKWY;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

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

npUOOpETeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJOB pEIICHUS MPOCTCUINMUX pPacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
Cc GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 ygaca (3 yaca B HeZemI0).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jarommxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmogaemoro apieHus. Onucanne GU3NUeCcKUX SBJICHUNA ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre NEHb ASEHUS MIKaJIbl U3MEPUTEIBHOIO TpUdopa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne TtemmepaTypbl NMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M

JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

vk wnN

Pa3znen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OMNbITHI,
JIOKa3bIBAIOIIME IMCKPETHOE CTPOCHUE BEIIECCTBA.

JIBmxenune yactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkeHue, nuddysus. B3anmomelicTBue YacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, XUIAKOCTEH U TBEPJBIX
(kpucTamImyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.

2. Habmonenue nuddysun.

3. HaOmionenue ~ sBIeHUM,  OOBSACHSIOMIUXCS  NPHUTSHDKCHUEM UM

OTTAJIKUBAHUEM YaCTHI] BEIIECTBRA.



Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsIoB  (C  HCIOJIb30BAaHUEM
dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO IPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuuU. 3aKOH HUHEpUUH. B3aumopaeilcTBUEe TeNl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTBa.

Cuila Kak XapakTepucTHhKa B3auMojaeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaOmroienre MexaHu4ecKoro IBUKEHHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.

HabGnronenue siBjeHUs] UHEPLIVH.

HaOmronenne n3aMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TEJ.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CnoxeHue CuJl, HallpaBJICHHBIX IO OJTHON MPSMOM.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa o
HAKJIOHHOM TIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEA.
OneITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHUs (aedopmMariuiu)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

o vk wnNRE

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYECHUS J1aBlieHud. JlaBieHue rasa.
3aBUCHUMOCTh JaBJICHUsA raza OoT oO0bEMma, TemmepaTyphl. [lepemaua paBieHus
TBEPABIMHU TEJIAMM, KUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmueckue
MaIIMHbI. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapoctatuyeckuit
napajokc. Coobmaroiuecs cocynpl. ['unpaBinueckue MEXaHU3MBbl.



Atmocdepa 3emun u atmocepHoe namienue. [IpuumHBI CylieCTBOBaHUS
BO3yIIHONW 00o0snouku 3emiu. OmnblT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTU Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUA ra3a OT TeMIEPaTyphI.

[Iepenaua naBieHUS KUJIKOCTHIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: MUIABAaHUE WIM NOTPYKEHUE TEll B 3aBUCUMOCTH

OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIIECH CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

ok wnN PR
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Pa3zgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHepruss. KuHeTmueckas W INOTEHUHUAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BHUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.



Jlabopamopuvie pabomul u onvimaol.
1. Ompegenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUHU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
HccnenoBanne ycaoBUl paBHOBECUS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MIIOCKOCTH.
N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTHUU.

8 KVIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUW MOJIEKYJISIPHO--KUHETUYECKOM TEOPHH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paClIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yacTull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIUU:
TerIonepeaaya U COBEPILECHHE paboThI. Bunbl TEIUIoNEepEaauHn:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBoro Oamanca. [lmaBneHue wu
OTBEPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJeibHass TEIJIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTABJICHUS.

BrnaxHocTth BO31yXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTA CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ[ TtemmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HabGnronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro pacupeHus Tei.

W3meHenue paBieHUs Ta3a NpU U3MEHEHHH 00bEMa M HArpeBaHWM WIIU
OXJIQXKICHUU.

[IpaBuna uaMepeHus TeMiepaTyphl.

Bubl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHn# pabOThl BHEITHUMU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.
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11. HabnrogeHue KUneHus.

12. HaGnroeHue nocTosiHCTBa TeMITEpaTyphl P MJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, >KUIKOCTEH U
TBEPABIX TEIL.
OmnpeneneHue gaBlIeHUS BO3IyXa B OAJLTOHE HITPUILA.

5. ONbITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH [AaBJICHUS BO3JyXa OT €ro
00BEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOU TPyOKE OT TeMIEPATYPHI.

7. HaOmionenue wu3MeHEHHs BHYTPEHHEW OHEPruM Tejla B peE3ysibTare
TeIIonepeayr U padoThl BHEITHUX CHJI.

8. HMccrnenoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHON H
ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca uCIapeHus.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneseHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. diaekTpuyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. B3aummopeincrtaue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TEJIAMH).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. IIpuHuun
CYIIEPITO3UIINN DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKHIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE CONPOTHUBJIIEHUE BellecTBA. 3akoH Oma
ans ydactka uenu. [locienoBarenbHOe M MApaIIENBHOE  COENMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIMHOCTH dJeKTpUUeCcKoro Toka. 3akoH Jlxoyms—JleHa.
DneKkTpudecKre enu U MOTPEOUTENH IICKTPUIECKor sHeprun B O6bITy. KopoTkoe
3aMbIKaHUE.



IlocTtostHHBIE  MarHuTHl.  B3amMogencTBHE  MHOCTOSHHBIX  MAarHHTOB.
MarautHoe 1osie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe IS JKHM3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJIEKTPUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHMTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTaTENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SIBneHne dIEKTpOMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DneKkTpu3aius Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3APSIKEHHBIX TEIL.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJleKTpocTaTudecKasi MHIYyKIUsI.
3aKOH COXpAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
VICTOYHUKH TTOCTOSSHHOT'O TOKA.
JIercTBUS SIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUIKOCTH.
. 'a3oBBIl pasps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIECKOro HAPSKEHUS BOJIBTMETPOM.
. PeocTar u marazuH COnpoOTUBIICHUH.
. B3aumoaencTBre noCTOSSHHBIX MarHuTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJIOCOB MarHuTa.
. MozenrpoBaHre€ MarHUTHBIX IMOJICH MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBHE MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.
. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.
. OnbiTel Papages.
. 3aBUCUMOCTh HAIPABJIEHUS HMHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBCHHSI.
25. DJIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopusie pabomel u onvimel.
1. OnpiTel TO HAOJNIOACHUIO DJEKTpU3ALUM TeJl WHIAYKIUEHW | Mpu
COIIPUKOCHOBEHUH.
2. HccnenmoBanue MAEUCTBUSL DJICKTPUYECKOTO TIOJISI HA MPOBOJHHUKH U
JTIUDJICKTPUKH.
3. COopka 1 mpoBepKa pabOThI JISKTPHUESCKOM 1SN ITOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.
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N3mepeHne U peryiaupoBaHUe HAMPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. OnbITHL, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHUA U MaTepuaa.

8. IIpoBepka mpaBWJia CIOKEHHUS HANPSOHKEHUWA MIPU MOCIEI0BATEIbEHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwiia [JIsl CWJIbl TOKA MPU MAPAJUIETBHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpenenenue padoThHI MEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. OnpeiesiecHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISAEMON Ha
pe3ucTope.

12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKa, MAYIIETO YEpe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenennie KIIJ[ HarpeBarens.

14. MccnenoBaHe MarHUTHOTO B3aUMOJCMCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHMTHOIO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
O00BEIMHEHUU U Pa3JICICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITHL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlICHUS TOKa B
KaTyLIKE.

18. 3yueHue AeiiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3y4eHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnBITBI IO MCCIIEOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANPABICHUS WHIYKIHMOHHOTO
TOKaA.

9 KIIACC

Paznesn 8. Mexanuveckue siBJIeHUs.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBUxeHne. HepaBHOMepHOE NpsMOJIMHENHOE ABUKEeHUE. CpeHssi 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEHOe nBrkeHue. (CBoOoaHOe
naaenue. OnwiTel ['anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HproToHa. Bropon 3akon HeroTrona. Tperuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomMocCTh U neperpy3Ku.

PaBHoBecue maTepuanbHON TOUkKH. AOGCONMIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. I3MeHeHne umiyibea. Miynbe cuitbl. 3aKOH COXPaHEHHS
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tperust. CBs3b SHepruu u padbothl. [loTeHnanbHast SHEPTHUs Tena, MOJHATOr0 Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHHE IIyTE€Hd W TPACKTOPUN [BMXKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

HabGnrogenne MexaHn4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA

«Temexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH

OTHOCUTENBHO KaOMHETA (PU3UKH.

7. 3aBUCHUMOCTHh YCKOPEHHs TeJla OT MAacCChl Te€la U JCHUCTBYIOLIEH HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUM TE.

9. H3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKECHUM.

10. Ilepenaua ummynbca npu B3auMOJIEUCTBUM TEI.

11. [IpeoOpazoBanus PHEPTUU TPU B3aUMOJCHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCca TPU a0COIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTrUr Mpu CBOOOTHOM IaICHUH.

16. CoXxpaHEeHHE MEXaHUYECKON IHEPTUH NIPU ABUKEHUHU TEJIA MO JACHCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1. KoHncTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIETO PABHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIEKKH.

2. OmpeneneHre CpeaHEM CKOPOCTH CKONBKEHHS OpycKa WU JIBHXKCHUS
LIapPUKA 10 HAKJIOHHOW IUIOCKOCTH.
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3. OmpeneneHne YCKOpEHHUs Tela MPH PAaBHOYCKOPEHHOM JBUKEHHH I10
HAKJIOHHOH TTIOCKOCTH.

4. WccnemoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU TPU PaBHOYCKOPEHHOM
JBYKCHUH 0€3 Ha4aTbHOU CKOPOCTH.

5. IIpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBHKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KaK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TIPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

6. MccnemoBanme 3aBUCMMOCTH CHUJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAJIBHOTO JAaBJICHUS.

Omnpenenenne ko duIeHTa TPEHNUS CKOTBKCHUS.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JABIXKCHUU Tela
10 TOPU3OHTAIEHOM MOBEPXHOCTH.

10. Onpenenenne pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U MOJBUKHOIO OJIOKOB.

11. I3y4eHune 3aKoHa COXPAHEHUS] SHEPTHUH.

Pazgen 9. Mexanudeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
SHEPIUH NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOWMCTBA MEXaHWMYECKUMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koyieOaHui Tel IMOA AEHUCTBHEM CHIIBI TSKECTH M CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BRIHY)IECHHBIX KOJI€OaHW U PE30HAHCA.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUIN PE30OHAHC.

JIaﬁopamopubze pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.
OmnpeneneHne 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEpUOJa KOJICOAHWUN TTOBEIICHHOTO K HUTU
rpy3a OT IJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl rpy3a.
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5. IIpoBepka HE3aBUCMMOCTH NEpUOAa KOieOaHUll rpy3a, MOJABEIICHHOTO K
HUTH, OT MaCChI Ipy3a.

6. OnbITbI, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  IHepuojna  KojeOaHui
IPY>KMHHOT'O MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBIL.

7. W3mepeHue yckopeHust CBOOOJHOTO MaJeHHUS.

Pazgea 10. DneKTpOMAarHuTHoOe MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BonHOBEIE CBOICTBa
CBETa.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. OTpaxenne cBera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHus cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gydeir B JsmH3e. OnrThueckas cucrema ¢oToanmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrthueckas cucrtema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

. Ilpunnun nevictBus goToanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.
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12. [lomyuenue 6em0ro cBeTa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimaul.

1. HccnepoBanue 3aBUCUMOCTH yTria OTPaKEHHSI CBETOBOTO Jiyya OT YIJia
najieHusl.
N3yuyenue xapakTepucTuK n300paxkeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH YIJIa MIPEJIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yeHmne n300pakeHUH ¢ TOMOIILI0 COOMPAFOIIICH JTNH3HI.

5. Omnpenenenre POKYCHOrO PacCTOSHUS U ONTHYECKOW CHJIbI COOMPAIOIIEH
JINH3BI.
OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.
OnBITBl 10 BOCHPHUATHIO I[BETA MPEIMETOB MPU WX HAOIIOACHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Onwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMoroiieHne cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpainieHus. [leproa monypacnaaa aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO U MACCOBOrO YMCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MAacChl W JHEpruu. Peakuumm cuHTE3a U
nenenus saep. ecrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpTraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ComekTp BoAopoza.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI MO0 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IITAONNN MOYJIh TIPEIHA3HAYCH JIJII CHCTEMAaTHU3aIuN
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYECHHUH BCETO Kypca (U3HKH, a TAaKXKe JJII MOATOTOBKU K



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUN MAHHOTO MOJYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBAETCS JOCTHXKEHUE MPEAMETHBIX U
METalpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOCHHE HAay4HBIX METOJOB HCCJIEIOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[IpuHIMNIHANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CY4ET TOrO, 9YTO OOYydYaKOIHECs BBITONHIIOT 3aJaHUs, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAY4YHO OOBICHATH
dbu3ndecKkue SBICHUS B OKPY>KAIOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSACHSITH HAyYHbIE OCHOBBI HANOOJIEe BaKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, MTPAKTUYECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BHUIOB
HHEPTUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyyaromierocs OyayT cpopMUpOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacCTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— TPOSIBJICHUE MHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
pOCCUicKO# (hU3UYECKON HAYKH;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHUSAM POCCUNUCKUX YIEHBIX --(U3UKOB;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K AaKTHBHOMY Yy4YaCTUIO B OOCYXJEHUU OOIIECTBEHHO
3HAUYMMBIX M ATHYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUUYECKHUM IPUMEHEHUEM
JTOCTHKEHUM (PU3HKHY;

— OCO3HAaHUE BAXXHOCTU MOPAIBHO--3TUYECKUX MPUHIUIIOB B JACATEIBHOCTH
Y4EHOTO;

3) 3cTeTH4YeCKOro BOCIIUTAHUSI:

— BOCIIPUSTHE ICTETUUECKUX KaueCTB PU3NUECKON HAYKU: €€ TApMOHUYHOTO
IIOCTPOEHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

— OCO3HaHUE IEHHOCTH (PU3MYECKOW HAyKh KaK MOIIHOTO MHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTUS TEXHOJOTHM, BAXXHEUIIEH COCTABIISIOLICH
KYJbTYPBI;

— pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEpPECa K MCCIEA0BATEIbCKOM
NEATEIbHOCTH;

S5) ¢opmupoBaHus KYyJbTYPbl 30pPOBbSI M 3MOLHUOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHE IIEHHOCTH O0€30IMacHOro o0pas3a KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TIpaBWJI O€30MAaCHOTO TOBEJICHUS Ha
TpaHCIIOPTE, HA JOpOTax, C JJICKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JOMAIIIHUX YCIIOBUSAX;

— c(OpMHUPOBAHHOCTh HaBbIKa pediiekcuu, MpPU3HAHHE CBOETrO IpaBa Ha
OImMUOKY U TAKOTO XKe MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— aKTHUBHOE y4YacTHE B PCIICHUM MPAKTHUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeIbLHON OpraHu3alluy, ropojia, Kpas) TEXHOJOTMYECKON M COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCJIE U (PU3NUECKUX 3HAHU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS



— OpHUEHTAIMsI Ha MpUMEHEHHe (PU3NYSCKUX 3HAHWW ISl pElICHUs 3a/1a4 B
o0JacTH OKpYyKalomleld Ccpenbl, TUIAHUPOBAHUS TIOCTYNIKOB M OIIGHKH HX
BO3MOKHBIX ITOCJICJICTBHH JIJISI OKPY’KAIOIIEH CPEIIbI;

— OCO3HAHHE TJI00ATBFHOTO XapaKTepa PKOJIOTHUECKUX MPOoOIeM U MyTel uX
pEIICHUS;

8) aganTanun K M3MEHSIIOIIUMCS YCJOBUSIM CONMAJIBLHOI M MPUPOIHOI
cpeabl:

— TOTPEOHOCTh BO B3aWMOJICHCTBUW IIPH BBIOJHEHUU HCCICAOBAHUNA W
MPOSKTOB (PM3HUYECKOM HAMPABICHHOCTH, OTKPBITOCTD OBITY W 3HAHUSAM JAPYTHUX;

— TIOBBIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTHUECKYIO
TeSTEIbHOCTB;

— TOTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHWUH, B TOM 4YHCIIC
(GopMyITUPOBATH UACH, TOHITHS, THIIOTE3bI O (PU3NICCKUX 00BEKTAX U SBJIICHUSX;

— OCO3HaHHE JePUIIUTOB COOCTBCHHBIX 3HAHWA M KOMIIETEHTHOCTEH B
o0nacTu GU3HKHY;

— IUIAHUPOBAaHUE CBOETO PAa3BUTHs B IPHUOOPETCHUHM HOBBIX (DH3UYESCKHX
3HAHUI;

— CTpEeMJICHWEC aHaJM3UpPOBaTh W BBIIBIATH B3aUMOCBSI3U TPUPO/IBI,
o0IiecTBa U YKOHOMHUKH, B TOM YHUCJIE C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHUI;

— OIIEHKa CBOMX JEHCTBUI C Y4ETOM BIIMSHUS Ha OKPYXKAIOIIYIO CpPEIy,
BO3MOJKHBIX TJIOOATBHBIX TIOCIICICTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC ICHCTBH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornyeckue AeMCTBUA:

e BBIBISITH W XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI);

e YCTaHABJIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIACCH(PUKAIINHA, OCHOBAHMS JIJIS
0000IIIEHUS U CpaBHEHUS;

e BBISBIISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJFOACHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIABIIATh NMPUYNHHO--CJCACTBEHHBIC CBSI3U TNPU HM3YYCHHH (PH3NUCCKUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BBIBOJBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIIMYHH,



CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOH (u3nueckoin
3a7aun (CpaBHEHHE HECKOJIbKMX BapHaHTOB peIIeHusi, BHIOOp Hamboiee
HOJXOSIIETO ¢ yYETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTBH 10 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTh HWH(OPMALHUIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMyYIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METO/bl, MHCTPYMEHTBI U 3aIPOCHI IIPpU IOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMmHu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 MX KOMOUHALIMSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1arokes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMU JPYI'MX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMule U CXOACTBO MO3UIIMIL;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaThb W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHW KOHKPETHOW (hU3MUecKOM
poOJIeMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATh JCHUCTBUS
no e€¢ JOCTHXKEHMIO: paclpeleisTh pOJu, OO0CYXIaTh IMpOLEecChl U
PE3yNBTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO YacThb PabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;



OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  PA3IMUYHBIX IOAXOAAX MPHUHATHS  PEIICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELICHUS B TPYMIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM PeleHUs (PU3HMUECKOM 3aaun HIn
IUTAHA HUCCIIEJOBAHMSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh MIPeAiaracMble BAPUAHThI PEIICHUH;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS])  PE3yJIbTaTOB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITIOJIHEHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NYECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEIb, TUIIOTE3a, €AUHUIBI (DU3NIECKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUS BeliecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWUYECKOe JABMKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, IJIacTU4YecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBMIXKEHHE, HWHEPLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, Tepeaada JaaBjieHUs TBEPABIMU TelaMHU, XUIKOCTSIMU U



razamu, atMocepHOoe [aBieHHE, IUIABaHHE TeJl, IPEBpALICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;
pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
MPUPOJIC, NEWCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PBIO, phluard B
TEJe YeJOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a7]a4y B yueOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BenMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHUJIA TSKECTHU, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAHU3MOB,
KMHETHYECKasi U TOTCHIMAJIbHASI JHEPTus), MPU ONHUCAHUM TPABUIBHO
TpakTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKON
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHbIE CBS3H, CTPOUTh O0ObACHEHUE u3 1-2
JOTHYECKHX ILIAaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXHO PEUIUTh MpPU MOMOLIU
(bu3NYECKUX METOAOB, B OITMCAHUU UCCIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
NpeanosjoxkeHue  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBI Ppe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
busznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBepsEeMble
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBITIOJIHATh MPSAMbBIE W3MEPEHHS] PACCTOSHUSA, BPEMEHH, Macchl Tela,
o0béMa, CHUJBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJB30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU MYTHU
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIKEHUS Teia, CUIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YyIOPYroCTH OT YAJUHEHUS MNPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXKEHHOM YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO MCCIIEOBAaHUS, COOUpaTh YCTAHOBKY W
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICTOBAHMS,

NPOBOJNTH KOCBEHHBIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHHUSA,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOmas  Ha
NOTPYKEHHOE B KHUIKOCTh TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
OPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKLUUU: MpU
BBIMIOJIHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIArONIMECS COCYIbI, OapoMeTp,
phIyar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN  TIpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUN M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOrO HCIOJB30BaHUs (PU3UUYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYIKAIOILIEH CpeEAcE;

OCYILECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTHUBOPEYMBOM WM MOMKET OBITH
HEJJ0OCTOBEPHOW;

UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TTOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcsl cetd IHTEepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIuU (HU3HUECKOTO COJEPKaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUUICHUE ITPE3CHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHUM paclpenenirh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH,
CIICAUTh 3a BBIIOJHEHUEM IUJIaHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JEATEIBbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTALIMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSIHHBIN JICKTPUYECKUN TOK, MATHUTHOE TOJIE;
pa3auyaTh ABJICHUS (TEMJIOBOE PacCIIMpPEeHHE M C)KaTue, Teriolnepenaya,
TEIUIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
TeTJonepeaaya (TeTIONPOBOHOCT, KOHBEKIIMS, U3JIyYEHUE),
ANEKTPU3ALMUS TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
[0 OIMCAHUID HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX  SBICHUN B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoJiHIIA, 3aMEpP3aHHE BOJOEMOB,



MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKUE
SBJIEHUSI B aTMoc(epe, dJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MOoJI0COB, poJib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emuie, MOJISIPHOE CUSHUE, NIPU 3TOM IIEPEBOJIUTD MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKK) (PU3NYECKUX
SIBJICHUU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJEIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJEJbHas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, COMPOTHBJICHUE IPOBOJIHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTPOEHHUS BEIlEeCTBa, MPUHLHUI CYNEPHO3UIUHU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJisl yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKHE TPOLECCHl W CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7auyd, BbIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEOoOXoaAuMble JUIsl €€ peleHus, NPOBOAUTH PACUETHl M CPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTH MOPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS



BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3JIYYEHHHU OT IBETa M3Iydarolled (IOrjIoLaronie)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl >KUJIKOCTH U
wiomanm €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsoB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[Msl MarHUTHBIX IIOJI€Hl TOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHUTHOTO MOJS Ha HPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIBITa U (DOPMYIHPOBATH BHIBOIbI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPEUTHOCTH;
IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COINPOTHBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MONEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIIECHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsKEHUS Ha  IPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNysl NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMULl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONHCaHHUs (B TOM YHCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



1ernel ¢ mocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUYECKHUX 1LIETICH;
OPUBOAUTH  NpPUMEpPhl  (HAXOIUTh  HMH(OpMALMIO O  IpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK wHpOpManuu (U3HUUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJTHEHUN YUCOHBIX 3aJaHUl HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcebl cetu HTepHeT, BiiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHWS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IATh BBHICTYIUICHHUE TTPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
MOCTABJICHHBIMA 33/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIad B
NEATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K konIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHSATHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJECOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M yJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, Si/IEpHAsi SHEPIETHKA,

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJI, PEAKTUBHOE JIBIDKEHUE, KOoJieOaTeIhbHOE NBIKCHHE (3aTyxarouue u
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE



3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKEHUE W TPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (U3NUECKHE SIBICHUS B TPHUPOJC:
MPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
NBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTUYECKHE SIBICHUS B TPHUPOAC, OMOJOTHYECKOE JCUCTBHE BHUIAMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHUBHOE H3ITyYCHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE PAJAMOAKTUBHBIX W3IyYECHUN Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPCHHE, TIEPEeMEIICHUEe, MyTh, YIJOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIAJEHUS, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPTrus Tea,
MOTHSITOTO HAJl MOBEPXHOCTHIO 3eMJIM, TTOTCHITMAIBHAS DHEPTHUS CIKATOU
NPYXKWHBI, KHHETHYECKas DHEPTHs, TOJHAs MeEXaHWdecKas DSHEepTHs,
MEepHOJT U YacToTa KoJieOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (U3MUYECKUX BEITUYHH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
WCITIOJIB3YysI 3aKOH COXpPAHEHUs JHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCHUTEIbHOCTH [ amwmes,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS M
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPYU SIICPHBIX PEAKIUAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCBhIBATh €T0 MAaTEMaTHYECKOE BhIPAKCHHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIC/ICTBEHHBIE  CBSI3U, CTPOUTh OOBACHEHHWE U3 2-3



JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBUE, BBISBIIATH HEJOCTAIONIME WM M30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHHUS, TPOBOJIUTH PACUEThl U
OIICHWBATh PEATHCTHYHOCTh IMOJYYCHHOTO 3HAYCHUS (PU3HUCCKOU
BEITUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOIITH
(GU3MYECKUX METOJOB, HCIIOJB3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSEMOE TPEANOJIOKEHNEe, OICHUBATh TPABWIBHOCTH TOPSIKA
MPOBENCHUSI  WCCJICNOBAaHUS, JIeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

MPOBOJUTH OMNbBITHI MO HAOMIONCHUIO (PU3MYECKUX SIBICHUW WM
bu3nUecKkux CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH TMepuoia KoyieOaHUW MPY>KUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IbI MaJIbIX KOJICOaHUH, MPSMOJIMHEMHOE paclpOCTpaHEHUE CBETA,
pasniokeHue 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie M CBOWCTB HM300paKeHHS MpeaMeTa B COOMPAFOIICH
JMH3E, HAOJIOEHUE CIUIONIHBIX M JIMHEWYATHIX CIEKTPOB HW3ITYUCHHS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyZoBaHUsS, ONWUCHIBATH XOJ  OMBITAa W  €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, OMPEaeIIss
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM [IBIDKCHMM O€3 HaudajJbHOM CKOPOCTH, Mepuoia
KOJIeOaHMIT MaTeMaTHYeCKOTr0 MAasSTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpaXEHUs CBETa OT yIJia MAaJeHUs W yIia MPEIOMIICHUS OT yria
najicHus): IUIAHAPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIIBHO COOMpPATh
YCTaHOBKY, (HKCHpOBaTh pe3yiabTaThl  IMOJYYCHHOW  3aBUCHMOCTH
dbu3nYecKX BEJIWYWMH B BUJAE TaOMWIl U rpadUKOB, J€JaTh BBIBOJBI IO
pe3yibTaTaM UCCIICI0BaHHUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (U3MYCCKUX BEIMYUH (CPEIHSS
CKOPOCTb M YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaieHUs], XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUS] CKOJBKEHUS, MEXaHWYecKas paboTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,



ONMTHYECKas CWIa COOMpArONIe  JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY W
BBITNOJIHATh U3MEPEHUS, CIENYs IPEII0KEHHON MUHCTPYKIMH, BBIYUCIIATD
3HAYEHUE BEJIMUYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MMOTPEIIHOCTH U3MEPEHNUH;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000py10BaHUEM;

pa3iauyuaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJICIeH:
MaTepuajgbHas TOUYKa, aOCOMIOTHO TBEPJOE TENO, TOUYCHHBINH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHMIOMETP, JATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4YEOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBl IJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEl JIMH3E;
OPUBOIUTH  MpUMEPHl  (HAXOAWTh HWHMOpPMALKUIO O  MpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BHINOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHON WIIM UCCIEN0BATEIbCKON
NESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
NeNe HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpom’m’le pﬁaKanecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuorexa [JOK
11 Pusiica - HayKa o MpHpose 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HICCKHE BETHTHHEI 2 0 1 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Wroro no pazueny 6
Pasnen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6nmoreka [JOK
21 CTpoenne pelecTa ! 0 0 https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 0 0 bubnmnoreka [JOK
' BelecTBa https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTtHbIe COCTOSIHHSI BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pa3nea 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexaiieckoe ABIXeHIE 4 0 0 https://m.edso0o.ru/7f416194
bubmuorexa [JOK
3.2 MHepus, Macea, IIOTHOCTS S 0 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Bunpt cun 12 1 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21



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

Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 0 bubnunoreka [HOK
' TeJaMU, JXKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasenne KuaKoCTH S 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasneHue 6 0 https://m.edso00.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a Ha 7 5 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaGoTra u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
51 PaboTa u mommoCTE 3 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 HpocTaie MEXaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas SHeprius 4 1 https://m.eds00.ru/7f416194
Hroro nio pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

8 KVIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
NeNe HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero ogITpo.m)m,Ie p ;KTH%CKHe odpa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
. bubmuorexa [JOK
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Ternosere nporieccst 21 1 5 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3zgea 2. diiekTpuyeckre 1 MArHUTHbIE SIBJIEHUS
21 DneKkTpuyeckue 3apsiibl. 3apsyKEHHbIE 6 0 0 bubnuorexa [JOK
' TeJla ¥ UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 21 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarnuTHeIE ABICHUA 6 0 2 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 ONeKTPOMArHHTHAS HHAYKITHA 4 1 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14



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

9 KVIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
NeNe HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero OGHTPOJILHLIC p 6aKT"quK"e odpa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHnueckoe OBUKEHUE U CITOCOOBI €0 10 0 1 bu6mmoreka [IOK
' OMHCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumopeiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomr! coxpanemus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexann4yeckue Kojae0aHusl U BOJHbI
bu6mmoreka [IOK
2.1 MexaHn4yeckue KojieOaHus 7 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 0 2 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIE AABJICHUSI
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI B ONITHYECKHEe TIPUOOPHI 6 0 3 https://m.edsoo.ru/7f41adab
bubmuoreka [JOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 0 2 https://m.edsoo.ru/741a4a6
Hroro no pazmeny 15



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

Pa3nea 5. KpanroBble ABJIeHUA

51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHure aTOMHOTO sijipa 6 1 Egggﬁﬁ:{;ﬁgﬁ}% A1ada6
53 | nepusie peartuim 7 ! Pipsimdsoo T 1adas
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 5 bubnnorexa [HOK
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
0 \NO
Jl:;_l?‘ i Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;jeﬂnﬂ gg[?al;zi];eenbnm e
padoThI padoThI pecypebi
®du3rka — HayKa 0 IpUpo/e.
! SIBneHns npupo bl 1 0 0
2 Du3nYecKue SIBICHUS 1 0 0
3 Ou3nYecKue BEIIMINHBI U X 1 0 0
U3MepeHue
Jlaboparopnas pabota Ne 1
4 "OmnpezneneHne nNoKka3aHui 1 0 1
U3MEpPUTENIBHOTO Ipudopa’.
5 Ommcamne guaconncmnenic 1 0 0 Bu6miorera LIOK
. https://m.edsoo.ru/ff09f72a
IIOMOUIBIO MOJIETEN
JlaGopaTtopHas pabota Ne 2
6 "Onpenenenue pazMepoB MajbIxX 1 0 1
Ten".
7 Crpoenue BemiecTBa. MosiekyIbl. 1 0 0 Egggﬁ%ﬁ;ﬁgﬁzﬁfog fe0a
3 bpoyHoBCKO€E nBUKEHHE. 1 0 0 bubnnorexka [JOK
Tuddyszus. https.//m.edsoo.ru/ff0a013e
9 B3anmuOe nputskeHue u 1 0 0
OTTaJIKMBAaHUE MOJIEKYIL.
10 ArperatHble COCTOSIHHSI BEIIECTBA 1 0 0
Oco0eHHOCTH arperaTHbIX
11 cocTossHU# Boabl. O000IIEHHE 1O 1 0 0 bubmuoreka [JOK

pazneny «llepBoHavabHbIE
CBEJICHUS O CTPOCHHH BEILIECTBA

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

Mexanuueckoe IBUKEHUE.

12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE Eubmorexa ITOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmuorexa [JOK
13 Ckopocts. EnHuIEL cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nnyty 1 BpeMeHU IBUKECHUSA bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 [IpssMonnHeTHOE paBHOYCKOPEHHOE bubnnoreka [JOK
JBUJKECHHE. Y CKOpEHHUE. https://m.edsoo.ru/ff0al778
16 Nuepuus. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
17 JlaboparopHnas padota Ne 3 [Mudposas madbopaTopust
"U3mepenue macchl Tena'. (bu3uKH.
bubmuorexa [JOK
18 IlnoTHocts BeiecTsa. https.//m.edsoo.ru/ff0a0fee
JlaGopaTtopHnast pabota Ne 4 Iudposas naboparopis
19 «Onpenenenune IOTHOCTH
N ¢bu3uKu.
TBEP/OrO Tella»
P . Pacué
| Comame e s Busorsa 101
IH https://m.edsoo.ru/ff0al23c
IJIOTHOCTH.
Cuna xak XxapakTepuCTHKa
21 B3auMoaencTBua Tei. Cuia
ynpyrocti. 3akoH ['yka
29 Jlaboparopnas pabota Ne 5 [udposas nadboparopust
"HccnenoBaHue CUibl yIpyroctu'. ¢bu3uKu.
23 [[IBnenue Tsrorenus. Cuna
TSOKECTH
C .
24 waccoii te. Bec ena. Pememe Bucmnorexa LIOK
e ) " https://m.edsoo.ru/ff0al778
3az1a4 no teme "Cuna TsKecTH
25 Cuiia TSKeCTH Ha JPYTHUX IJIaHeTax. bubnmoreka [JOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

duznyecKkue XapakTepUCTUKU
IUIaHeT.

https://m.edsoo.ru/ff0a1502

26 Usmepenue cuit. lunamome bubmorexa LIOK
p ’ P https://m.edsoo.ru/ff0al8cc
CrnoxXeHHe ABYX CHII,
27 Hal aBneHI-II[Hz[(Xno OJTHOH IPSIMOIt bubunorexa LIOK
papJIe PAMOH. https://m.eds00.ru/ff0ala70
PaBHOElCTBYIOIIASA CHIL.

8 Pemienue 3anay 1o teme
"PaBHonelicTByrOIIAs cui'".

29 Cuiia Tpenus u e€ Buapl. TpeHue B bubnuorexa [JOK
IIPUPOJIE U TEXHHKE. https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora Ne 6

patopHai p [Mudposas madboparopust
«M3yueHne 3aBUCUMOCTHU CHUJIBI (usiKy
30 TPEHHMS CKOJILKEHUS OT CHIIBI )
I:IBJ'IGHI/I}I U XapakTepa bubmmorexa [JOK
A P P . https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TIOBEPXHOCTE.
Pemenne 3amau mo TemaMm: «Bec

31 tenay, «I'papudeckoe n3odbpaxxeHue bubnuoreka [IOK
cuiy, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID».

Kontponbnas padorta Ne 1 o
TeMaM: «MexaHH4eCcKoe

32 IBIDKEHUEY, «Macca, INIOTHOCTEY,
«Bec Tenay, «I'papuueckoe
n300pakeHue crny, «CHITbDy.

33 Hasnenue. CiocoObl yMEHBIICHUS U bubnmnoreka [JOK
YBEJIUYCHUS NABJICHMUS. https://m.edsoo.ru/ff0a20a6

aBJICHHUE T'a3a. 3aBUCUMOCTD

34 I[aBJ'IeHI/ISI rasza ot 00beMa Eubmorexa LIOK
A ’ https://m.eds00.ru/ff0a2376
TEMIEPATYPHI.

Ilepenaua maBineHus TBEPALIMU
penatia X P bubnmoreka [JOK
35 TeJaMH, JXUIKOCTIMH U ra3aMH.

3akoH [Tackamns.

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B )KUJIKOCTH U Tase,

36 BBI3BAaHHOE JICHCTBUEM CHIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a2718
TSOKECTH.
37 Pacuér naBneHus XUAKOCTH HA JTHO bubnuorexa [JOK
Y CTeHKHU cocyza. Pemenue 3amay. https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 | Coobmaomuect cocyap. https://m.eds00.ru/ff0a2970
39 Bec Bozmyxa. AtmocdepHoe bubnnoreka [JOK
JIaBJICHHE. https://m.edsoo.ru/ff0a2b5a
40 ATMocdepa 3eMiu 1 IPUIHUHBI €€ bubnuorexa [JOK
CYIIIECTBOBAHUA. https://m.edsoo.ru/ff0a2b5a
a1 N3mepenune arMochepHOTro bubnmnoreka [JOK
nasneHus. Oneit Toppuuenu. https://m.edsoo.ru/ff0a2da8
42 bapomerp-anepoun. AtmochepHoe bubnmnoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4
43 Manomertpsl. IlopiineBoi
JKMAKOCTHBIN Hacoc.
44 I'mppaBnnueckuii mpecc. BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0a3136
Pemenue 3agau o reme "
45 "
ATMocdepHoe raBieHue".
16 JelicTBHE KUJKOCTH U Ta3a Ha bubnmnoreka [JOK
IIOIPY>KEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a3276
bubmuorexa [JOK
at ApXHME[I0Ba CHIA. https://m.edsoo.ru/ff0a2fc4
JlaGopaTtopHnas pabota Ne 7
48 «OmnpeneneHne BhITAIKUABAIOIIECH bu6mmorexa [IOK
CHUJIbI, ICHCTBYIONIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbHY.
bubmuoreka [JOK
49 Iliasanue Tei. https://m.edsoo.ru/ff0a3a96
50 JlabopaTtopHas pabora Ne 8 bubmuoreka [JOK



https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a3a96

«BpIsicHEHUE yCIIOBUM INIABAHUS
TEJN B JKUAKOCTHY.

[InaBanue cyaos..

https://m.edsoo.ru/ff0a3514

51
BosnyxomiaBanue.
Pewenue 3anad o remam:
52 «HHJ'-IIa]ZIEIl/IHI/IC i[e;l I;IJIZBI\;HI\I; CyIIOB Bubmorexa HOK
) ' https://m.edsoo.ru/ff0a3654
Bo3znyxoruiaBanue».
KonTtponbsHast padora Ne 2 o reme
53 «/laBiIeHHE TBEPBIX TEI,
JKHJIKOCTEH U Ta30BY.
54 Mexanuueckas pabota. Enunuibt bubnnorexa [HOK
paboTHI. https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
%5 Moumocts. Equnmnet MomuoCTH. https://m.edsoo.ru/ff0a3f82
Pa6opaTopHaﬂ pabora Ne 9 Iudposas nabopatopms
56 Omnpenenenrie paboOThl U MOITHOCTH S
IIpY paBHOMEPHOM JIBUKEHHMHU Tena'. ]
57 IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecHe cwt Ha phIyare.
Peryaru B TexHUKE, OBITY U
58 npupoze. JlaboparopHas padota Ne bubnnorexka [JOK
10 «BwrsicHeHHE yCITOBUI https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI phIUara.
bubmuorexa [JOK
59 MonmenT cnbi. https://m.edsoo.ru/ff0a4c48
50 pasmosconn puara & Groky. Bu6miorera LIOK
,F,) P Y. " https://m.edsoo.ru/ff0a48a6
30J10TO€ TTPaBUII0O MEXAHUKH".
Koaddumuent nosnesHoro neicTpust
61 mexanusMma. Jlaboparopnas pabota [Mudposas nadopaTopus

Ne 11 «Omnpenenenune KIIJI mpu
HoabEMe Tejla IO HAaKJIOHHOM

bu3uKH.
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IIJIOCKOCTH».

62

MexaHnyeckas SHeprusi.
Kunerndeckas v NOTCHIMAIbHAS
SHEPIHUs

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

63

64

[IpeBpanienue MexaHU4eCKON
SHEPruyu OJHOTO BHJIA B IPYTOM.

3aKOH COXpaHEHHSI MEXaHUYECKOM
sHepruu. Pemenue 3anay.

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

65

66

KontponpsHas padora Ne 3 1o teme
«PaboTta 1 MOIITHOCTh. DHEPTHUs»
[ToBTOpeHue u 0600IICHNE

Marepuaiia rno reme "MexaHu4eckoe
IBIOKeHue".

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

67

[ToBTropenue u 0600IEHNE
MaTepuana 1o reme "JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH 1 ra3oB".

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

[ToBTOpEHue u 060061IEeHNE
MmatepHana no reme "Pabora.
MorHocTh. DHEprus'.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosauuyectBo 4yacos DJIEeKTPOHHbIE
NeNe Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe WIyueHHS  0GPA3OBATENbHBIE
padoThbI padoTsI pecypesI
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KNHETUYECKON 1 0 bubnuoreka [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHHUS.
2 Macca u pa3mep aTOMOB U 1 0
MOJIEKYI.
Mogenu TBEpIOro, )KUIAKOTO U
3 ra3cz)[06 amoﬁi coéTosHI{(Hﬁ 1 0 bubmnorexa LIOK
P https://m.edsoo.ru/ff0a540e
BelIEeCTBA.
OOBsicHeHHEe CBOMCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI1 BEIIeCTBa HA OCHOBE 1 0
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOI TEOpHUH.
5 Kpucranmnaeckue u amopdusie 1 0 bubnmnorexa [JOK
Tena. https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWUISIPHOCTb. 1 0 bubnnorexka [JOK
[ToBepXHOCTHOE HATSKEHUE. https://m.edsoo0.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 0 bubmorexa LIOK
p p ' https://m.edsoo.ru/ff0a5a26
TenoBoe nBUKEHME.
8 Temneparypa. CBs3b TeMIiepaTypbl 1 0
CO CKOPOCTBIO TEIIOBOTO
JIBWKEHUS YaCTHII.
9 Baytpennss sueprusi. CriocoObt 1 0 bubnmoreka [JOK
VU3MEHEHUs] BHYTPEHHEN SHEPIUU. https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Bujer Tennonepenaty. https://m.edsoo.ru/ff0a6412
Jlaboparopnas pabota Ne 1 gﬁi&f’aﬁ nabopatopus
I "Maysene yerpoiiersa busmiotexa LIOK
P pa-. https://m.edsoo.ru/ff0a65c0
12 KonunuecTtBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEMIOEMKOCTb. https://m.edsoo.ru/ff0a6976
1o | Y raers G e 10K
https://m.edsoo.ru/ff0a7088
paBHOBECHE.
Jlaboparopuas pabota Ne 2 ggii(;saﬂ nabopatopus
14 T?;g:ggﬁzflligouecca bu6mmoreka [IOK
) https://m.edsoo.ru/ff0a6a98
Pacuer xonuyecTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeNa ¥ BBIACISIEMOTO UM IIPH
OXJIAKIACHUU.
Jlaboparopnas padota Ne 3 gﬁi’ﬁ( (;IBM nabopatopus
16 " % )
O il B LOK
m : https://m.edso0.ru/ff0asbb0
17 OHeprus TommBa. Y 1enbHast bubmuoreka [IOK
TEIJIOTA CTOPaHUS. https://m.edsoo.ru/ff0a7b5a
IT
18 xpucravmeckix ren. YaensHas BuGmorexa LIOK
P - 7A https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJIEHUS.
JlabopaTtopHas padorta Ne 4 Ludposas naoparopus
19 ;‘T(;:E;é[HeIJ;:IJ{II;I)e ;/','Z[eHLHOP'I TEIUIOTHI Eﬁgﬁﬁ?;em LIOK
. https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAIIUS. bu6mmorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue.

https://m.edsoo.ru/ff0a740c

Kunienue. YV neiapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.

21 3aBUCUMOCTb TEMIIEPATYpPBI BH6J_IHOTeKa HOK
KHIICHIS OT ATMOCHEPHOrO https://m.edsoo.ru/ff0a786¢c
JTABJICHUSL.

Bnaxnocts Bo3nyxa. Pemenue

22 3aJ1a4 Ha ONpeieNieHUE BIaXKHOCTU
BO3/IyXa.

Jlaboparopuas pabota Ne 5 é)lmprBas{ nabopatopu

23 "OmnpeneneHne OTHOCUTEIbHOM VSHKH.

BJIQXKHOCTH BO3/yxa" bubmmorexa LIOK
' https://m.edsoo.ru/ff0a7628
[TpuHIMIBI paOOTHI TETIIOBBIX
24 neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMUS.
KII/I TermoBoro nBuraTessi.
25 TernioBble ABUTATENN U 3aIIATA BH6J,IHOTeKa HOK
" https://m.edsoo.ru/ff0a7c7c
OKpY’KaroIlel Cpebl.

2 3aKOH COXpaHEHUs U MPEBPAILCHUS
SHEPTUH B TEIUIOBBIX MpOIleccax.

[ToaroroBka Kk KOHTPOJIBHOM

97 pabote no Teme "TemnoBbie bubnuoreka [IOK
sABJICHUs. MI3MeHeHne arperaTubix https://m.edsoo.ru/ff0a83f2
COCTOSTHUM BemecTna'.

KonTponbnas padora Ne 1 o teme

28 "TermmnoBble siBIcHUA. M3MeHeHne EESSFE%T:;%ESII;O&%%
arperaTHbIX COCTOSIHHMI BemecTna'. — '

29 DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B.

30 B3anmoneicTere 3apsyKeHHBIX TEIL. bubnnoreka [HOK

3akon KyinoHa.

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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OnexTtpockon. [IpoBogHuky u

bu6mmoreka [IOK

1
3 HEMPOBOIHUKHU JICKTPUYECTBA. https://m.edsoo.ru/ff0a8ef6
DIJIEKTPUYECKOE TOJIE.
HanpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
32 :
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKHUX ITOJEH.
Hocurenu snexkTpuueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMma.
3aKOH COXpaHEHUS
3JIEKTPUUECKOro 3apsaaa. Pemenue bubnuorexa [JOK
34 . :
3a7a4 Ha IPUMEHEHUE CBOWCTB https://m.edsoo.ru/ff0a90cc
ANEKTPUUYECKUX 3apSIOB.
DNEeKTPUYECKUM TOK, YCIIOBUS €T0
35 c eCIT)BOBaHIM I/ICquHI/IKH Eubmorexa IIOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA.
36 DneKkTpruyecKas 1ernb U e€
COCTaBHBIE YaCTH.
37 DNEeKTpUUECKU TOK B METaJUIAX, bubnnoreka [JOK
JKUJIKOCTSIX M Ta3ax. https://m.edsoo.ru/ff0a9838
38 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa LOK
p ' https://m.edsoo.ru/ff0a96b2
bubmuorexa [JOK
39 Cuna toka. Mi3MepeHue CHiIbl TOKa. https://m.edsoo.ru/ff0agbds
JlabopaTtopHas pabota Ne 6
40 "COopKa 2JeKTPUIECKOH 1 1 [Mudposas nadopaTopus
M3MEpEeHUe CUIIbI TOKa Ha e€ bu3uKH.
pa3IMYHBIX yyacTKax'.
DIEKTPUUYECKOE HAIPSIKEHUE.
41 Bonmﬂe Nsme ellzne bubmorexa LIOK
TP- P https://m.edsoo.ru/ff0a9e14
AIEKTPUYECKOTO HAIPSHKCHHUS.
42 Jlaboparopnas pabota Ne 7 [{udposas maboparopust
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"N3mepeHue HanpsyKeHUs Ha
Pa3IUYHbIX y4acTKax
II0CJIEI0BATEIBHON AIEKTPUYECKON
nenu".

BHGKTpI/ILICCKOC COIIPOTHUBJICHUC

bu3uKH.

bu6mmoreka [IOK

43 TIPOBOHHKA. YICIbHO https://m.edsoo.ru/ff0aa738
COIIPOTHBIICHUE BEILIECTBA
JIaGoparopHas pabota Ne 8 [Mudposas madbopaTopust
44 "N3mepeHue conpoTuBICHUS busuky.
MpOBOAHUKA. M3yueHne npuHuua bubnuorexa [JOK
nencTBus peocrara.” https://m.edsoo.ru/ff0aa738
3aBHCUMOCTh CHIIBI TOKA OT
45 HanpskeHus. 3akoH Oma a1 bubmmorexa LIOK
p ' a https://m.edsoo.ru/ff0aad4a
ydacTKa LeMu.
JlaGopatopnast padorta Ne 9
"I PaTopHas p [Mudposas nadboparopust
CClIe/IOBaHUE 3aBUCUMOCTH CHJIBI usiKH
46 TOKa, U €ro uepe3 pe3ucTop, oT )
cor OTi?S‘IHeHI/ISI 531/10110 au b bubmorexa LIOK
P p p " https://m.edsoo.ru/ff0aa04e
HaMpPsKEHUs Ha PEe3UCTOpe
[TocnenoBarenbHOE U
47 napajuieTbHOE COCTUHEHUS
MIPOBOJHUKOB
Jlaboparopnas paborta Ne 10
"1 paTopHa b [Mudposas nadbopatopus
pOBepKa npaBuia CI0KEHUs pusiKn
48 HaIpsHKEHUN Ipu )
nocﬁe OBaTeJ'IBI:I){OM COCTMHEHUHT bubmorexa LIOK
A " 4 https://m.edsoo.ru/ff0aaas8
JBYX pE3UCTOPOB".
JlaGopatopnas pa6ora Ne 11 [udposas nadboparopust
49 "[IpoBepka mpaBuia JAJIs CHIIbI TOKA ¢buzuKu.
[P NIAPAJIJIEIIBHOM COEIUHEHUN bubnnorexka [JOK
pe3ucTopon'. https://m.edsoo.ru/ff0aadle
50 Pa6ora 1 MomHOCTH bubnmuorexa [JOK

NEKTPUYECKOTO TOKA. 3aKOH

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aaa58
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Jxoynsa-Jlenna

Jlaboparopnas pabota Ne 12

bubmuorexa [JOK

51 HMsuepenue paboT! 1 MOHIH?CTH https://m.edsoo.ru/ff0ab3e0
TOKA B DJIEKTpUUYECKON Jamme".
Konnencarop. 251eKTpoEMKOCTD bubnnoreka [HOK
52 :
KOHJIEHCcaTopa. https://m.edsoo.ru/ff0aaf8a
DneKTpuuecKue Uenu u
53 MOTPEOUTENHN IIEKTPUICCKOM bubnuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE.
IToaroroBka K KOHTPOJIBHON
adore 1o Teme "DIeKTPUIECKue
54 13ja sITBL. 3apsyKeHHBIC Té)na U UX Eubmorexa ITOK
DAL Sap o https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTosHHBII
AIEKTPUYECKUN TOK".
KonrtponbHas pabora Ne 2 o Teme
"DIIeKTpUUECKHUE 3apsbl.
55 3a H)KZI;IHBIG Tena I/IpI/IQ Eubmorexa IIOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoieCcTBUs. [I0CTOSTHHBIIM
NEKTPUYECKUH TOK".
56 [TocTosiHHBIE MAaTHUTHI, HX
B3aWMO/ICICTBHUE.
OmneIT OpcTena. MarHuTHoe nose bubmuoreka [IOK
57 _
3JIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0ac1d2
MarnuTHO€ noJje NpsiMoro ToKa u
P bubmuoreka [JOK
58 MTOCTOSTHHBIX MarHUTOB. _
https://m.edsoo.ru/ff0acOba
MarauTtHbIe TUHUH.
MarnuTHoOe noje KaTylKku ¢
59 TOKOM. DJIeK OMaFHZITI)I U UX Eubmorexa LIOK
) s https://m.edsoo.ru/ff0ac74a
MIPUMEHEHUE.
60 JlaGopaTtopHas padota Ne 13 udposas naboparopust

"COopKa 3JIeKTpOMarHuTa 1

bU3UKH.



https://m.edsoo.ru/ff0ab3e0
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HUCIIBITAHUE €ro aeicTBus’.

NHaykuys MarHuTHOTO IOJIA.

bu6mmoreka [IOK

61 MarauTHBIN OTOK. 1 0 https://m.edsoo.ru/ff0ac86¢
SIBrieHME NEKTPOMArHUTHOU
unaykuuu. Onbitel apazest.
62 1 0
HamnpaBnenue nHIyKIIMOHHOTO
TOKa.
Jlaboparopuas pabora Ne 14 Ludposas naboparopus
63 "HcciienoBaHue ABIICHUS 1 1 busmkn.
3JIEKTPOMArHUTHOM MH, " bubmorexa [IOK
P JLYKIHH https://m.edsoo.ru/ff0ac3d0
[ToaroroBka K KOHTPOJILHOM
64 pabote mo Teme "DICKTpUIECKUEe U 1 0
MarHuTHbIE IBIIEHUS".
K S 03
65 | onowpmmce s e | 1 0 BuGmorexa LOK
Tp,, https://m.edsoo.ru/ff0acb14
SABJICHUA".
I1
o | Mormrmencibaeme ; Bnsmorea 101
P N https://m.edsoo.ru/ff0acc5e
sABJIeHUA".
IT 000
67 M;):eTgyﬁ)aeJII{; E(I)/I T(:ﬂv?e 'I'Ill_le(l){gfe()}IHHHﬁ 1 0 bubmiorexa HOK
N " https://m.edsoo.ru/ff0acdc6
ANEKTPUICCKUH TOK".
[ToBTOpeHue n 0600IIEeHNE
68 MaTepuaia 1o reme "MarauTHsle 1 0
SIBJIEHUS".
OBIIEE KOJIMYECTBO YACOB I10 68 14

[NPOT'PAMME



https://m.edsoo.ru/ff0ac86c
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9 KVIACC

KosauuyectBo 4yacos DJIEKTPOHHbIE
NeNe Hara uudposbie

/i Tema ypoka Beero Kognpom,m,le HpﬁaKaneCKne WIyMEHHS  0GPA3OBATENbHBIE

padoThI padoThI pecypcb

1 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 0 0 bubnnorexa [JOK
MEXaHUYECKOIO IBUKEHHUSI. https://m.edsoo.ru/ff0ad474
[loctynarenbHoe 1BUKEHUE.

2 1 0 0
MarepuanbHas TOUKa.

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 0 0 bubmmoreka [JOK
NIBIDKCHHUE. https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHas 1 0 0
CKOPOCTb.

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 0 0 bubmmnoreka HOK
IBUKCHHE. Y CKOPEHHE. https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1 0 0
I'paduk ckopoctu.

Jlaboparopnas padota Ne 1
7 ‘'I/ICCJII)G:L[OII;)aHI/Iep PaBHOYCKOPEHHOTO 1 0 1 bubmorexa LOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHMsI 0€3 HauaJlbHOU ckopocTu'.

8 CBoOomHoe nagenne teia. OIbITH 1 0 0
lanunes.

PaBHOMEpHOE IBMKEHUE 110

9 oKpykHoCTH. Ilepron u yacrora 1 0 0 bu6muoreka [JOK
oOparnienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH.

10 L{eHTpOCTpEMUTENBHOE YCKOPEHHE. 1 0 0

11 Ilepseiit 3akoH Hprorona. [IpuHnmn 1 0 0 bu6nuorexa [IOK

OTHOCHUTEIbHOCTHU I anuines.

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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12 Bropoii 3akon Herotona. [IpuHnun bubmuoreka [IOK
CYHEPHO3UIUU CHUJL. https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HproToHa. bubmmoreka [JOK
B3aumoneiictBue Tei. https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHUE bubnmnoreka HOK
3akoHOB HproTOHA. https://m.edsoo.ru/ff0aeb6c
bub6nmoreka [IOK
15 Cuna ynpyrocru. 3axow ['yka. https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY.
Jlaboparopuas padota Ne 2 gggﬁ(ﬁaﬂ nabopatopus
17 §On£;zfllziane J)KECTKOCTHU BuGmoreka LIOK
py ' https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cuna Tpemns. https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna bubmmoteka IIOK
TPEHUSD. https://m.edsoo.ru/ff0afa26
20 “Onpereremne xomppmuena uGimorera LIOK
el " H https://m.edsoo.ru/ff0af8be
TPEHUs CKOJIbXKEHUs".
s | e e e S B 10K
" yopyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
29 Cuna TsKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK
TATOTEHUS. https://m.edsoo.ru/ff0af044
| S roGomurs s BuSorra 0K
P p ' https://m.edsoo.ru/ff0af33c
HeBecomocTs.
JlabopaTtopHas padorta Ne 4
24 "N3mepeHue yCKOpPEeHHsI CBOOOTHOTO Hugposas naboparopns

nageHusa".

¢buzuky.
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Pemrenne 3amgaud mo reme "Cuiia

25 TSDKECTU U 3aKOH BCEMHUPHOTO Bubmorexa ITOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS".
PaBHOBecue maTepuaIbHOW TOYKHU.

2 AGCOIIOTHO TBEPAOE TENO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHOW OChIO BpalllEHUSI.

27 MowmeHT cuibl. LleHTp TsDKecTH.

28 Pemenue 3amau mo teme "MoMeHT bubnunoreka LIOK
cuibl. LlenTp Tsoxectu". https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 o ﬁZMZ ']'glic/leiai;lTep(:KJI)beHn:H}iKeH;e Bubsmorexa LIOK

. " ' https://m.edsoo.ru/ff0b0408
B3anmoneiictue ten".
Kontponbnas padora Ne 1 mo teme
30 "MGXIE)lHI/IlleCK(l;)e JIBHYKEHUE Bubmmorexa LOK
N " ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten".
Nmnynsc Tena. UMIyasc CUibl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubnnorexa [JOK
Ypyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICICTBHUE.

32 Ypok-koHpepeHuus "PeakTuBHOE
JBUKECHHE B IPUPOJIE U TEXHUKE'.

33 Pemenue 3agaud nmo reme "3akoH but6mmorexa [IOK
COXpaHEHUs UuMIyJibca'. https://m.edsoo.ru/ffOb096¢c

but6mmorexa [IOK

34 Mexannyeckas paboTa U MOIIHOCTb. https://m.eds0o.ru/f0b0as4

35 PaboTa critbl TSKECTH, CHITBI but6mmorekxa [IOK
YIPYTOCTH U CUJIbI TPEHHSL. https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas padota Ne 5

36 «OrnpeneneHue padOThl CUITbI TPCHHUS Hudposas nabopatopus

MIPY PaBHOMEPHOM JIBUXKEHUU TeJia
110 TOPU30HTAIBHOM MOBEPXHOCTU.

(buzukm.



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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CBs3b 9HEprUH U pabOTHI.

37
[ToTeHuuanbHas SHEPTHUSL.

38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPrUH. https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTHUH.

JIab 6ota Ne 6
40 dlayscme saxona coxparenms Bu6miorera LIOK
Y1 p https://m.edsoo.ru/ffOb12fe
SHEPTUN.

a1 KonebaTenpHOE 1BHKECHUE. bubnuoreka [{OK
["apmoHMUeckue KojaeOaHmsl. https://m.edsoo.ru/ffob1858

42 Benuunnebl, XxapakTepusyromnue
KoJieOaTeIbHOE TBUYKEHUE.

[IpeBpaienue 3Hepruu npu

43 MEXaHUUYECKUX KONeOaHUSIX. 3aKOHBI
KoJIe0aHUs MaTeMAaTHIECKOTO
MasiTHUKA.

44 3aryxaromue KonebaHusl. bubmmnoreka HOK
Breinyxxaennsie kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
Ypok-uccienoBanue «3aBUCUMOCTh

45 neppI/IoL[a KOJ'JIIGGaHI/IP'I OT >KECTKOCTH bubmorexa LIOK

https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacCHI Tpy3ay.
JlaGoparopHas pabota Ne 7 Hudposas nadboparopus.

46 "N3y4yenne konebaHul Py KUHHOTO bubnmnoreka [JOK
MasTHHUKA'". https://m.edsoo.ru/ffOblaec
J1a6 6ota Ne 8
" abopatopriai pabota Hudposas nabopartopus

N3ydeHue 3aBUCUMOCTH TIepUoa U
47 94acTOThI KOJIeOaHMi Ipy3a Ha HUTH pusmKy.
OT MapaMeTpoB KosiebaTeTbHON bubnmorexa LIOK
" https://m.edsoo.ru/ff0b197a
CUCTEMBI".
48 Mexanudeckue BoTHbI. CBONMCTBA bubnuorexa [JOK

MEXaHHNYCCKHX BOJIH. HponoanHe n

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
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IOINCPCUHBIC BOJIHBI.

49

Vpok-koH(DpepeHuus "Mexaunueckue
p P

BOJIHBI B TBEPJIOM TEJIE.
CelicMAYeCcKH€E BOJTHBI'".

50

o1

52

3ByK. Pacripoctpanenue u
OTpa)K€HHE 3BYyKa.
Ypok-uccnenosanue "HabmoneHue

3aBUCHUMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHUYECKUI PE30HAHC.

53

Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJIE U TEXHHUKE'.

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

54

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "3aKOHBI COXPaHEHHS.

Mexaunueckie KojicOanus U BOJHBI".

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

55

KonTponbnas padora Ne 2 o teme
"3aKOHBI COXPaHEHHUS.

Mexaunueckie KojieOanms U BOJHBI".

56

57

IIepemennsi Tok. IIpuHIMI
JEUCTBUS IeHepaTopa IepeMEHHOT0
ToKa. 3yueHnne monaenu
JJIEKTpOreHepaTopa.

Ilepenaya 31€KTpUUECKON SHEPTUN.
Tpanchopmarop. U3ydenne Ha
MOJEJIA YCTPOHCTBA
TpanchopmaTopa.

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2fe6

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c

58

DNEKTPOMarHuTHOE MOJIE.
DIIEKTPOMAarHUTHHIE BOJHBI.

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

59

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

60

DJNEeKTpOMAarHuTHas MPUPOJIA CBETA.
CxopocTtb cBeta. BonHoBbIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0b31d0



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

Pemenue 3agau Ha onpeneneHue

61 YaCTOTHI U JUIMHBI
3JIEKTPOMATHUTHOMN BOJIHBI.
Ucrounuku cBeta. [IpsmonuHeitHoe
62 acIpocTpaHeHHE CBgTa 3aTmMeHus buGmuorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u JlyHsl.
OtpaxxeHue cBera. 3aKOH OTPAKEHUS
cBera. 3epkana. Pemenue 3ai1au Ha bubmmoreka [JOK
63 :
IIPUMEHEHHE 3aKOHA OTPAKECHUS https://m.edsoo.ru/ff0b38c4
CBeTa.
[Ipenomnenue cera. 3aKkoH bubnnorexa [JOK
64 .
MPEJTOMJIEHHUS CBETA. https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnoap30BaHue MOJIHOTO bubnuoreka [{OK
65 .
BHYTPEHHETO OTPaKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX.
Jlaboparopnast pabota Ne 9
"HccnenoBanue 3aBUCUMOCTH yTJia
ceIeno © SABMCUMOCTH YT Hudposas nadbopatopus
66 MPEIOMJICHHUST CBETOBOTO JTy4a OT usuH
yria najieHusl Ha TpaHule "BO3ayX- )
CTEKJIO".
VYpok-koHpepeHus
"Ucnonap30BaHue NOTHOTO
67 BHYTPEHHETO OTPAKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b'".
but6mmorekxa [IOK
68 JIna3el. OnTHYECKAs CHIa JINH3BI https://m.edsoo.ru/ffOb32c
69 [TocTpoeHre N300paKeHHUI B TMH3AX bubmnorexa LIOK
p p https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHnas padota Ne 10 Hudposast maboparopust

"HN3yueHne cBOMCTB N300paKeHHS B

¢bu3uKy.
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cobupartorieit tuH3e. M3mepenue
ONITHUYECKOMN CHIIBI COOMparoIieit
JIMH3BI".

bubnunoreka LIOK
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepeHmus "OnTudeckue bubnmnoreka HOK
JINH30BBIC TIPHOOPHI". https://m.edsoo.ru/ffOcOa7e

79 I'na3 kak ontuyeckas cuctema. bubnnorexa [{OK
3penue. https.//m.edso0.ru/ff0b4684

73 Ypok-koHpepentus "leerTor
3penus. Kak coxpanuth 3peHue".

Pa3noxxenue 6enoro ceera B CIEKT.

74 Omnertel HetoTona. Crnoxxenue bubmmorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Jlaboparopnas padota Ne 11 "OnbITsl

0
g | e G e Busmorea 101
p p H https://m.edsoo.ru/ffOc0e2a
MIPEeIMETOB MPU X HAOJIIOIEHUU
qyepe3 [IBETOBbIE (PHIBTPHI"
VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepepeHys U audpaxus".

77 PagnoakTuBHOCTE U €€ BUIBI bubmorexa [IOK

a AABL. https://m.edsoo.ru/ff0c1672

78 OmneiTel Pesepdopaa u mianerapHas bubmuorexa [JOK
MOJIEIb aTOMA. https://m.edsoo.ru/ff0c12a8

79 Crtpoenue aTOMHOTO sifipa. bubnuotexa [JOK
HyxknonHnas mozens. https://m.edsoo.ru/ffOcl18ac

o | Dt sy Busorea 101

- ’ https://m.edsoo.ru/ff0c144c
JIunenyaThle CIIEKTPBI.
81 [Toctynatel bopa. Moaens atoma

bopa.
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VYpoxk-npaktukym "Habmronenue

bub6nmmoreka [IOK

82 CIEKTPOB UCITyCKaHHUs'". https://m.edsoo.ru/ff0c1550
OTKpbITHE TPOTOHA, TO3UTPOHA

83 Heﬁf OHAa PE I/IOB.K:I‘I/IBHBIep ’ bubmnorexa LIOK

poHa. Fal https://m.edsoo.ru/ffoclal4
npeBpatieHus. M130Tonsl.
Pemenwne 3agau o teme: bubnunoreka LIOK

84 n n .

PannoakTuBHBIEC peBpameHus’. https://m.edsoo.ru/ffOclb4a
Ypok-koH(pepeHI s
85 "Ppa I/IO&KEIBFI)-ILI? U3ITy4eHUS B bubmorexa LIOK
g yi " https://m.edsoo.ru/ff0c2126
MpUpoJIe, MEAUIIMHE, TEXHUKE".
SAnepHbie peakyuu. 3aKOHbBI
86 C(flx paHeHSSI 3aH>1 OBOT'O U MaCCOBOT'O bubmorexa LIOK
P A https://m.edsoo.ru/ff0c1c58
YHUCEIL.
DHeprus cBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK

87 .

MacChl U SJHEPTUU. https://m.edsoo.ru/ff0cld7a

88 [Tepwon monypacmaja.

89 Pemenue 3amau mo reme "SnepHeie
peakuun'.

90 TepmosnepHbie peakiuu. MIcTouHuKn bubnmnoreka HOK
sHeprun CoJiHIIa U 3BE3I. https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus "AnepHas

91 sHepreTuka. Jlencreus
PaINOAKTUBHBIX H3TyYEeHUN Ha
JKUBBIE OpraHU3MbI".

[ToaroroBka K KOHTPOILHOM paboTe
110 TeMe "DIJIEKTPOMAarHUTHOE TOJIE. bu6muoreka [JOK

92 :
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBeHUS".

KonTponbHas padota Ne 3 mo Teme

93 "IJIeKTPOMarHuTHOE TIOJIE.

DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBrie sBiaenus".
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[ToBTOpenue, o6o0IEHNE.

bub6nmoreka [IOK
4 Ha6op%Top HbIC pafi oThi No 12,,H0 1 1 https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneicreue ten'.
IT .P
55 pacuormaptn acecenm s 1 0 bu6orera LIOK
P N f[ https://m.edsoo.ru/ff0c2572
1o Teme "'TermtoBble mpoueccol'.
[ToBTropenue, o6o0menue. Pemenne
96 pacueTHBIX U KaUeCTBEHHBIX 33]1a4 1 0 bubmmoreka [JOK
o Teme "KIIJI TermoBbix https://m.edsoo.ru/ff0c2a22
nsuraresiaeii"
[ToBTOpenue, o6o0meHue. Pemenune BuGmorexa LIOK
97 paCUYETHBIX U KaUECTBEHHBIX 3a/1a4 1 0 .
" " https://m.edsoo.ru/ff0c2b30
o teme "KIIJ[ anexkrpoycranoBok".
[ToBTOpEeHME, 0000IICHNE.
’ bubnuoreka [{OK
98 Ha60p%TOpHI)Ie paboTer Ne }3 1o 1 1 https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBble SIBJICHHS".
IT .P
00 roxerammorewe o1 0 bu6miorera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHS B MEXaHUKE".
IT .P
100 | rescreacs e mewe Konebammnn 1 0 bromiorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI".
[ToBTOpenue, 06o6menue. Padora ¢
101 TeK]ZTTaI;/I; EO,TCMC 'I']é;;omle ' 1 0 bubmorexa IIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA".
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YYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
®dusuka, 7 knacc. bazoBbiii ypoBens. [lepoiikun .M., IBanos A.1.,
NznatensctBo «IIpocBemenue», M. — 2023.
®dusuka, 8 knacc. [lepeimkun .M., UBanoB A.W., N3natenbcTBO
«IIpocemenue», M. — 2021.
dwusuka, 9 knacc. [lepeimkun A.B. U3gatenscTBo «Ok3amen», M. — 2021.
Terpaap nis nabopaTopHbsix padboT no ¢usuke. 7 knacc. P.JI. MunbkoBa, B.B.
MBanosa, C.B. Crenanos. M3narenscTBO «OK3amen», M. — 2023.
Terpans nis nabopaTopHbsix padboT no ¢usuke. § kiacc. P.JI. MunbpkoBa, B.B.
HBanosa, C.B. Cremanos. M3garenbcTBO «OK3amen», M. — 2023.
Terpanp nis nabopaTopHbsix padboT no ¢usuke. 9 knacc. P.JI. Munbskosa, B.B.
HBanosa, C.B. CrenanoB. M3marenscTBO «OK3amen», M. — 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
A.B. Uebotapéna. Tectol o dusuke. 7 kinacc. MU3gaTenscTBo «DKx3amen», M. —
2012,
A.B. Uebotapéna. Tectol o dusuke. 8 kinacc. M3gaTenbcTBo «Dk3amen», M. —
2012,
O.N. I'pomuea. Tectsl o pusuke. 9 knacc. 3marenbcTBo «IKk3amen», M. —
2011.
[Toypounslie pazpaboTku 1o ¢pusmnke 7-9 Kiaccos.
COopnuk 3ana4 no pusuke. 7-9 knaccel. A.B. [1€primkun. N3aaTenscTBO
«Ox3amen», M. — 2014,
H.C. Ilypsimesa, E.O. Patouib. @usnka. Bech KOIBHBIN Kypc B Ta0NHIIAX U
cxeMax g noarorosku k EI'D. UsnarensctBo ACT, M. — 2021.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6mmoreka [{OK.






