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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIET0o 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «Ousukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmeTra B peanmzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BaATEILHOCTD
W3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHUU paboueii MpOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIOTHEH, acTpoHOMUEH H  (U3UICCKOU
reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYI0 KAapTUHY  MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOrO0 METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHOHAYYHOM T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

® Hay4YyHO OOBSCHSTH SIBJICHMUS,

® OIICHHWBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMS;

® UHTEPIPETUPOBATh  JI@HHBIE W HCIIOJIb30BAaThb  HAy4HbIE
JI0Ka3aTeNNbCTBA JUIs TOTY4CHHS BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ompeneneHsl B Konmenmum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNne HWHTepeca W CTPEeMJICHHsI OOydJalolmuXxcs K HaydYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHTaMEHTATBHBIX 3aKOHOB (DU3HKHY;
dbopMupoBaHUE TPEACTABICHUN O Poiu (GU3UKU JUIsI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTHKEHHME 3THUX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHue 3HaHUM O JAUCKPETHOM CTPOCHHHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nUecKux MOJICTICH, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHME MPUEMOB PabOThl ¢ mHbOpMaIend (HU3UIECKOTO COJEp KaHMUS,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3NYECKON HAyKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
obOpasoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEI0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemseiii B mporpamMMe mo (pusmke mnepeueHs J1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

®usuka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaeMoro apyieHus. Onucanne GU3NUecKux SBJICHUN ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUS.
2. ®Ouznyeckue mpuOOPHl M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OnpeneneHue UEHbI JeJIeHUs MIKaIbl U3MEPUTEIBLHOTO TpHOOpa.
N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3sMepoB MaJIbIX TeJl.

ok whPE

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYpHI.

o

[IpoBeneHne uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJiblie, yeM OoJiblIe BbICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHue uactul BemecTBa. CBA3b CKOPOCTH JABWKEHUS YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3anMMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUN BOBI.

Hemoncmpayuu.



1. HaGmtonenue OpOyHOBCKOTO JBUKECHHUS.

Hab6mronenue nuddysuu.

3. HaGmonenue  siBieHUW,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU
OTTaJIKMBAaHUEM YaCTHUI] BEIIECTBA.

N

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka pguameTpa aromMa METOAOM pPsOB  (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 0 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SBnenne uHEpUMM. 3aKOH HMHEPLUUH. B3aummopaeicTBHEe TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMsS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.

Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenre CKoOpoCTH NPSIMOJIMHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUs] HHEPLIVH.

Hab6nronenmne n3MeHeHust CKOPOCTH MPY B3aUMOICHUCTBUH TEll.

CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.

CroxeHune CHJl, HaIllPaBJICHHBIX 110 OJJHOM MTPSMOM.

Jlabopamopusie pabomul u onvimel.

1. Omnpenenenue CKOPOCTU PABHOMEPHOTO JIBMXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEIH JIEKTPUUECKOTO aBTOMOOMIISL M TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIaphKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OmbIThI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

ok wnE



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTtmyeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TEN: MUIABAaHUE WM NOTPYKEHUE TEll B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OnpeneneHre  BBHITAJIKUBAIOIICH  CHIIBL, JEHCTBYIOIIEH HaA  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITATKUBAIOLIEH CHUJIIBI, JEHCTBYIOIICH HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3znen 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. lIpuMeHeHHEe TIpaBWJIa pPaBHOBECHUS pbluara K OJIOKY.

ok wnE
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBaHue ycioBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJI HakTOHHOM TJIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHUsI MEXaHUUECKON SHEPIUH.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mogenun TBEPAOTO, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHMM BeIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEpPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudectBo TemnoTel. YaenbHas TEMIOEMKOCTh BEHIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHas Tteriora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpATypbl KWIIEHHS OT aTrMoc(epHOro
JTaBJICHHSI.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.



Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.

Habnrogenue TemioBoro pacuupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa UM HArpeBaHUM WU

OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunp! Terionepeayu.

OxJaxJieHue Ipyu COBEPIIICHUHN padOTHI.

. HarpeBanue nipu coBepiieHN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.

11.HabnroneHue KumneHusl.

12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHUH.

13.Moienu TEeIIOBEIX ABUTaTENIEH.

Jlabopamopuvie pabomel u onvimol.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUSI CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OTBITHI 1O BBIPAIIMBAHUIO KPUCTAUIOB IMTOBAPESHHOM COJIM WIIM caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OnpeneneHue AaBJICHUS BO3yXa B OJTOHE HITPUIIA.

5. OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmionenve wu3MEHEHUs BHYTPEHHEM OHHEpPruM Teja B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHON H
ropst4er BOJIBL.

9. OmpenenceHrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOH  TIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHAPOM.

10.Ompenenenre yaeabHON TEIIOEMKOCTH BEIIIECTBA.

11.WccnenoBanue mpoiecca HCHapeHus..

12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.

13.Onpenenenue yaeapHON TEIIOTHI IJIABJICHUS JIbA.

ok
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Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATHYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U TUDJICKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. JlercTBUSA 3JIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B KHUJIKOCTH.

11.T"a30BBblii pa3psia.

12.VI3mepenne Cuiibl TOKa aMIepMETPOM.

13.M3mepenne >aeKTPUIECKOTO HATIPSHKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUMN.
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15.B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TTOJIOCOB MarHUTA.

17.MonenupoBaHUE MAaTHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0mbIT DpcTena.

19.MarauTHoe 1moJsie Toka. DJIEeKTPOMAarHur.

20. [leficTBrE€ MarHUTHOTO TIOJISI HAa IPOBOJTHUK C TOKOM.

21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.UccnenoBaHue SIBJICHUS AIEKTPOMATHUTHON UHIYKIIUH.

23.0nbiTEl Dapases.

24.3aBUCUMOCTb HAMpAaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUS.

25.201eKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1. OnpiTel 1O HAOMIOACHUIO DJIEKTPU3AIMM TeNl WHIAYKIMEH W Tpu

CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H

JIARJTICKTPUKHU.

COopka u nmpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKa.

W3mepeHune U peryJimpoBaHHUE CUIIbI TOKA.

N3mepenue u peryJupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPEe3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. OTBbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUS U MaTepuaa.

8. IlpoBepka mpaBwiIa CIOXKEHUS HAMPSOKCHWA TIPH TOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CHWJIBl TOKa MPU MapaUICTLHOM COCIMHEHHUH
PE3UCTOPOB.

10.Ompenenenre pabOTHI TESKTPUISCKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.Onpenenenne MOIIHOCTA JJEKTPUUYECKOTO TOKA, BBIACISEMON Ha
pe3ucTope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13.0Onpenenenune KIIJ[ narpeBaTens.

14.UccnenoBanrue MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N
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15.M3yueHne MAarHUTHOTO TOJS  TOCTOSHHBIX ~MarHUTOB TMpH  HUX
O00BEIMHEHUH U Pa3JICIICHUN.
16.WccnenoBanue NeUCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEKY.



17.00bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTYIIKU C TOKOM M MAarHuTa OT CHJIbI TOKA W HamlpaBJEHUs TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHsS M HaIpaBJICHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBmkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsasd U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHUE.

[lepBsiii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CyNIEpIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwxkenue mianetr Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxxaTtoi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HSHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOTO JIBM)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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8.
9.

CpaBHEHHE TyTeW W TPACKTOPHM IBMIKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIHLHO PA3HBIX TEJl OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBUYKEHUS.
HccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofeHue NBKCHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JCUCTBYIOIIECH Ha HETro
CHJIBL.

Hab6nronenue paBeHCTBA CHIT IPH B3aMMOICHCTBUH TEJL.

M3meHenune Beca Tena npu yCKOPEHHOM JBUKEHUH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.

11.IIpeoOpa3zoBanusi JHEPTUH IIPU B3aUMOICHCTBUU TEJL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.
16.CoxpaHeHre MEXaHUUECKON YHEPTUHU NIPU IBHKEHUU TeJla o1 JeHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

oo

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10.Onpenenenne pabOTBHl CHJIBI YINPYrocTH TMpH TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPIUM NPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHH4YeCKUX BOJIH. [IpoponibHblE U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kosieOaHWil TeNl MOJ NEUCTBUEM CHJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X ISHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOTHl U TIEpHO/ia KoneOaHu MPY>KUHHOTO MasSTHHKA.

3. HccnenoBanue 3aBHCHMOCTH TTEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEpHUOJa KOoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OnbITEI, JACMOHCTPHPYIOIIME 3aBHCUMOCTh  TEpHOJa  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MAacCChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBbIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHENHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

. [Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10.Monemns ria3a.

11.Pa3nokeHue 6e10ro cBETa B CIEKTP.

12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. V3yueHue xapakTEPUCTHK U300PKECHUS MPEMETA B TIIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. TlonmyueHnue M300paKEHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomien
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOIO M MAacCOBOI'O YHCE.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3IIyYEHHUs U MTOTJIOIICHMUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoOaHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroaeHue CIIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPrUM YACTUIBI 110 TOPMO3HOMY
nytH (1o dpoTorpadusim).

3. U3mepenue paanoakTuBHOTO (oHA.
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IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COJAEpKaHUs M OIbITa  JESTEeNIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BHIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBIIAJICHHE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB,;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe udydeHus pu3NKd Ha ypOBHE OCHOBHOI'O 0O0IIET0 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B

HacCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

[} mposIBIIECHHE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3ruecKol HayKu;

[} IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCHUICKHUX YUEHBIX-(DHU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

[] TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

[] O0co3HaHHME Ba)XHOCTH MOPAJIbHO-3TUYECKHUX IPHUHIUIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

[l BOCHIpUSATHE ICTETHUUECKUX KauecTB (PU3NYECKOW HAyKH: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

[] oco3HaHME LEHHOCTH (U3MYECKOW HAYyKM KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBI;

[] pa3BuTHE Hay4YHOM JIIOOO3HATENBHOCTH, MHTEpPECAa K HCCIEN0BATEIbCKON
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI M  3MOLHOHAJIBLHOIO
0J1aronoJIy4us:

[]  oco3HaHME UEHHOCTH O€30MacHOro oOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

[1 chopMUPOBAaHHOCTh HaBbIKa pe(JIeKCUU, MpPHU3HAHHE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

[] akTMBHO€ y4yacTHME€ B PEIICHUHM NPaKTUYECKUX 3aJad (B pamMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e [] mHTEpPEC K MPAKTHICCKOMY M3YUEHUIO MPOECCUii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e [] opueHTamys Ha MPUMEHEHHWE (U3MYECCKUX 3HAHWWA IS PEUICHUsS 3a7ad B
0o0JlacTH OKpY’KalollleW cpenbl, TUJIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e [] oco3HaHMe TN00ATBLHOTO XapaKTepa SKOJOTHYECKUX MPoOieM M MyTed Ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

e [| moTpeOHOCTHL BO B3aUMOJEHCTBUU TMPHU BBHIMOJHEHUH HCCIEIOBAHUN WU
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e [| TMOBBIIICHHE YPOBHA CBOECM KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

e [] morpeOHOCT, B (OPMHUPOBAHMHM HOBBIX 3HAHUM, B TOM YHCIE
dbopmynupoBaTh WACH, MOHSATHS, TUIOTE3bl O (PU3MYECKUX OOBEKTaX U
SIBJICHUSX;

e [] oco3HaHue ACPUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

e [] mMJIaHUPOBAHHWE CBOETO PA3BUTHS B NPUOOPETEHHH HOBBIX (PU3MUECKHX
3HAHUM;

e [| cTpeMJIeHHE aHAJIM3UPOBATh U BBISIBJISATH B3aWMOCBSI3M MPUPOIBI, OOIIECTBA
Y SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUI;

e [| OLEHKa CBOMX JEHUCTBUM C YYETOM BIMSHUA HAa OKPYKAIOUIYIO Cpexdy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pe3ynabTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJSTHBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS IS
0000IICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSA3M IPU H3YUYEHUU (PUINYECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIOIb30BAaHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4yeOHOM (duznueckoin
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIH
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

NPOTHO3UPOBATh  BO3MOXKHOE JalibHElIlee pa3BUTHE  (DUINYECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3apOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, uarpaMmMamMu, HHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJIEHHBIC HA pEUICHHE 3aJaud M TMOJAcpKaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS



COMOCTAaBIISAITh CBOM CYXAEHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
myOIMYHO TPEICTABIATH PE3YIbTAaThl BBIMOIHEHHOTO (PHU3UYECKOTO OIBITA
(3KCneprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no €€ JOCTHKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/1bl;

OLIEHMBATh Kauye€CTBO CBOET0O BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUTsl petieHust (PU3NYeCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Win
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEIOCTUKEHHUS) pe3yibTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
Gu3NYecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;



® CTaBUTH ce0sl HA MECTO JIPYroro YeJIOBEKa B XOJ€ CIOpa WIH JTUCKYCCHH
Ha Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

® TpU3HABaTh CBOE MPABO HA OIIMOKY MPHU pelIeHUuU (HU3HMUECKUX 3a]a4 WU
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ ITPABO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

® UCIOJNBb30BaTh TMOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOPHUsS, pPABHOAECUCTBYIOIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

e paznuuaTh sBieHUsA (AUPPy3usi, TEIIOBOE JBHKEHUE YaCTHUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalleHus, Nepenaya JAaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
rasamy, arMocepHoe JaBi€HHME, IUIABaHWE Tell, [pPEeBpalleHus
MEXaHUYECKOM SHEPIruH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;

® pacro3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHHs Ha KUBOM OpraHM3M, IUIaBaHHWE PbIO, pblyaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

® OMNUCHIBaTh U3yYEHHBIE CBOMCTBA TEN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeIMUYMHBI (Macca, 00BEM, MIOTHOCTh BEIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaTh  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,



CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TPaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecHs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHalv3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BETUYUHBI B (DOPMYJBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKON BETNYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OTTMCAHUH UCCIIEIOBAHUS BBIJICISTH IPOBEPIEMOE
NpEANnoyioxKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYy10BaHMS,
3aMKChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHUN (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Teda OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT Y/UIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BEMaA
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CJIeNysl NPEeIO)KEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

MPOBOJIUTh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIMYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEjla, CHUJIAa TPEHHUS CKOJIBKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
IPOCTBIX MEXaHU3MOB), CIEAys NPENJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIIATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3UYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYILECTBISATH OTOOp HCTOUYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBIThH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJSPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



® Co37aBaTh COOCTBEHHBIC KpPaTKWE MUChbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPIKaHUSA, B TOM
yucie MyOJuYHO JeNlaTh KPaTKHue COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM Y4YEOHBIX HCCIEIOBAaHMUM, MPU ITOM TIPAMOTHO HCIOJIb30BaTh
W3YYEHHBIH TIOHATUMHBIMA ammapar Kypca (HU3UKH, CONPOBOXKAAThH
BBICTYIUICHUE MPE3CHTAIIUCH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUN PACIPEACIISTH
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3ajja4aMH,
CIeAUTh 3a BBINOJHCHHEM IIJJaHa JCMCTBHM, aJICKBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JACATEIBHOCTh  TPYINbBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yueHus B 8 kJjiacce nmpeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® HCIIOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEIIECTBA, KPUCTALTNYECKHUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUECKOE MOJIE€, IPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

e pazIMyarh SABJICHUS (TEIUIOBOE pacIIMpeHHE M CXKaTHe, TeIruionepeaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHWE, KANWIISAPHBIC SIBIICHUS, UCIIapEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpICBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpPOBOHOCTD, KOHBEKIIHS, W3JIy4YCHUE),
AIEKTPU3ALMUSA TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHWI0O UX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSIBJICHUE M3YYCHHBIX (PU3NUECKUX SIBJICHUNA B
OKpY)KaloIleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupoie, uznydeHue CoJiHIa, 3amMep3aHre BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJSA JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSTHUE, IPHU 3TOM MEPEBOJANTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;



® OMNUCHIBaTh M3yYEHHBIE CBOICTBA TEN U (PU3NUECKHUE SIBICHUSA, UCTIOIB3Ys
¢usznyeckrue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAsA TEIUIOTA
IUIaBJICHUS, YJEJbHAas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAas TEIJIOTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCUTENIbHASI BJIAXHOCThb BO3AYyXa, JJIEKTPUUYECKHI 3apsf,
CUJa TOKa, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIIEHWE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OUHMIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

® XapaKTepu3oBaTb CBOMCTBa Tels, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Yysd OCHOBHBIE IIOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUHU
CTPOEHMSI BEIECTBA, MPUHLHUII CYNEPHO3ULNHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

e OOBACHATH (U3NYECKHE NPOLECChl U CBOICTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THble 3aMayd B 2-3 JEHCTBUA, HCIOJIb3YyS 3aKOHBI M
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisi €€ peuieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacrosHaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPHU [OMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

® [POBOAWUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUW WU
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (MorjoIiaromei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000py10BaHUs, ONUCBIBATH XO/J1 OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BIQXHOCTH BO3JyXa, CHJIBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM TNPSMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEYEHMSI U YIEIBHOIO COITPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHIM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUJAE TaOMUI] U TpadHKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBATh U3MEPEHHs, coOHpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000Opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMNOpPOM Ha HX ONHCAHHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTeiib BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKHUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;

® [PUBOAWTH MNpPUMEPHl  (HAXOAUTh HUHPOpPMALMIO O  TIPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs1 oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIeH cpee;

® OCYIIECTBIATh TMOUCK uHGOpMAIMU (U3UUYECKOTO COACpKAHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBOMN MU MOKET OBITh HEJOCTOBEPHOM;

® ICMOJIb30BaTh MPU BBINOJHEHUH YUE€OHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiIajeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

® CoO3/aBaThb COOCTBEHHBIC MHUCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MIPOEKTHOW WJIM UCCIEA0BATEIBCKOM NIEATEIIBHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA anmapat Kypca (HU3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

® [pU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (HU3NUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMM 3aJla4aMU, CJIETUTh 3a BHIMIOJIHEHUEM IIJIaHA JICUCTBUN U
KOPPEKTUPOBATh €ro, AaJCKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

® CNOJIb30BaTh TMOHSTUSA: CHUCTEMa OTCYETA, MaTepHalbHash TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3Kd, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,



CHEKTpPbI UCIyCKaHMs U TMOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3Iy4deHus,
W30TOIIBL, SIIEPHAS] SHEPIETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
naJicHuEe Tel, PABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOJeOaTelbHOE JBUKEHHE (3aTyXarouiue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3BYyKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JIoKEHHE OEJIOro CBETa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpy’XaIleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOU CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE ACHCTBUE BUAMMOIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTHYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMDKCHHH, YCKOPEHHE, MEepeMEIIeHHE, MyTbh, YIrioBas
CKOpOCTb, CHJIa TPEHMS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAJCHMs, BEC Tejld, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHIUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUs CKATON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEIIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIHUH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YUCEI
P SIIEPHBIX pEaklusx, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBCHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 M3Y4YEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHUIA,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3adadd (OMHMpAOIIHEcs HAa CHCTeMy u3 2-3
yYpaBHEHUI), UCMOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHMBATh PEAJIMCTHYHOCTh IMOJYYEHHOTO 3HAYEHUA (PU3HUECKOU
BEJIMYMHBI;

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOpsJKa
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJEHUH U OIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJI€OaHUM, MPSIMOJIMHEMHOE PaCIIpOCTPAHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKe€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsI IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiell JUH3bI), OOOCHOBBIBATH BBIOOp cCmocoba W3MEpPEHUs
(M3MepUTeNbHOTO TPUOOpa);



OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3HUECKUX BEIUYHUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HadalbHOW CKOPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpaKEHHWs CBETa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia
NajicHus): IUIAHUPOBATh HCCJICIOBAaHUE, CaMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYMH B BHUAC TaONHII U TPaPUKOB, NEIaTh BBIBOIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3MYECKUX BEIWYUH (CpeIHsA
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOrO MajeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMs, MeXaHHMueckas pabdoTa M MOIMHOCTb, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIYS MPEIIOKECHHON WHCTPYKIIUN, BBIYUCIIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJICTICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCaHUsA (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
OPUBOAUTH  MPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH 711 oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTHUYECKOT0 NTOBEJICHUS B OKPYKAIOILIEH Cpele;

OCYIIECTBJIATh TOUCK wHPOpManmu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/laHUNl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti MIHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHusl HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4aeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB JIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U (undpossbie)
Konrpoabusie IIpakTuyeckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Paszgea 1. ®usuka u e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPa
bu6moreka IJOK
1.1 O - 2
VISHIEA 7 HAYIG O TPHPOAC https://m.edsoo.ru/7f416194
bu6moreka IJOK
1.2 O 2 1
VISHHCCIHE BEIITIHY https://m.edso00.ru/7f416194
13 EcrecTBEeHHOHay4YHBIN METOA 5 1 bubmuoteka [JOK
' MIO3HAHUSI https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pazgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BELIECTBA
bu6mmoreka IJOK
2.1 C 1
TPoCHie Befiectna https://m.edsoo.ru/7f416194
99 JIBH>KeHHE ¥ B3aMMO/ICHCTBHE 9 1 bu6mmoreka I{OK
' YJaCTHII BEIIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSIHHS 5 bubmuoteka [JOK
' BeIllECTBA https://m.edsoo.ru/7f416194
Wroro no pazneny 3)



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 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

3.1 MexaHn4eckoe ABIKECHUEC 3 bubmorexa LIOK
| ) https://m.edso00.ru/7f416194
bubmoreka [JOK
> HlHept, Maced, fotHocts * 1 https://m.edso0.ru/7f416194
bubmmoreka [JOK
: B 14 1 2
* . Bt e https://m.edsoo.ru/7f416194
Hroro no pasaeny 21

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH M ra30B

i
11| et o oo 3 biGmmorera LIOK
' PA > A https://m.edsoo.ru/7f416194
Y razaMu
4.2 JlaBjieHrE XUAKOCTH 5 buommorexa OK
' A https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
4.3 A 6
TMOChEpHOE JaBetie https://m.edsoo.ru/7f416194
JlericTBUE )XUIKOCTH U Ta3a HA butmoreka [JOK
4.4 N 7 1 3
NOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgea S. PaGora u MOIIHOCTB. JHeprus
b K
5.1 Pabora u MomHOCTH 3 1 Homorexa 11O

https://m.edsoo0.ru/7f416194

5.2 [IpocTbie MEXaHU3MBI 3) 1 bu6mmoreka [IOK



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

https://m.edso00.ru/7f416194

5.3

MexaHnnueckast SJHEprus

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB IIO
[TPOITPAMME

4 1 1
12

3
68 3 12

bubmoreka IIOK
https://m.edso00.ru/7f416194



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

8 KVIACC

KosaudecTBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungposbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Pa3nea 1. TensioBble siBJIeHUS
11 CtpoeHue u CBOMCTBa 7 butmoreka [JOK
' BEII[CCTBA https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 T 21 1 5
SITIOBHIE HPOHECCht https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Paznen 2. DiekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
» ?C?;IeKTquec:Hz 3:1p51m,1. , ) Bu6morexa LIOK
: SDKEHHBIC TeJla U UX
P . https://m.edsoo.ru/7f4181ce
B3aNMOJCHCTBHUE
29 IToCTOSTHHBIN IIEKTPUUYECKUN 20 1 5 bubmuotexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.3 M 6 1 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHUTHAsI MHTYKITUS 4 Bubmorexa [IOK
' P YL https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 37



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

PeszepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68

14.5




9 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungposbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NMPOrPaMMbl Bceero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. Mexanuuyeckue siBJIeHUSA
11 MexaHn4yeckoe JIBUKEHUE U 10 1 butmoreka [JOK
' CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.2 B i 20 1 3
SAIMOACHETEHIE T https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
1.3 3 10 3
AFOHB! CoXpanemtt https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3nen 2. Mexanuuyeckue Kojie0aHusi M BOJHbI
bu6mmoreka IJOK
2.1 M 0 7 3
CXAMTCCITE KOTCOAMIA https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 M .3 8 1 3
CHAMHCCRHE BOTHBL SByX https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 3. DiieKTpOMArHUMTHOE 1MOJIE€ M JJIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMAarHUTHOE T0JIE U 6 5 but6moreka [JOK

QJICKTPOMArHUTHBIC BOJIHBL

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

Hroro no pazneny

Pa3nen 4. CBeToBbIC ABJICHUSA

41 3aKOHBI paCOpPOCTPAHECHHUS 5 bubnuotexa [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
43 Paznmoxenne 6enoro ceera B 3 bu6amoreka I{OK
CTICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen S. KBanToBbI€e siBJICHHS
51 Hcnyckanue v moriomneHue 4 butmoreka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO siipa 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakiuu 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6. [loBropuTe/IbHO-0000 a0 IIMIA MOAYJIb

IToBTOpeHue u 0600IICHNE
6.1 coziepkaHus Kypca (pU3MUKH 3a
7-9 xnacc

bubmoreka IIOK
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

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102

27






HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTH4eckue
patéoTbI

Hara
U3Y4YeHUS

JJIeKTpPOHHbIE HU(PPOBbIE
oOpa3oBaresibHbIE

pecypchl

Pu3uka — HayKa o
npupone. AsneHus
IIPUPOIBI

dusnueckue ABJICHUSA

dusnueckue
BEJIMUMHBI U UX
M3MEpEHUE

Ypok-ucciaemnoBaHue
"U3mepenue
TEMIIEpaTyphl IIPU
TTOMOIIY KHUIKOCTHOTO
TEPMOMETpPA U JaTUHKa
TeMnepaTypbl"
Mertonsl HAy4YHOTO
no3Hanus. Onucanue
bu3nYeCKUX SIBJICHUN
C IIOMOIIBbIO MOAeIeN

Ypok-ucciaeaoBaHue

bu6moreka IJOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

"IIpoBepka runoTEe3bI:
JNAJIILHOCTB T0JIETA
Iapuka, myneHHOro
TOPU30HTAIBLHO, TEM
OoublIIe, YeM OOJIbIIIE
BbICOTA MMycKa"

CrpoeHue BemecTsa.
OnkITHI,
JTIOKa3bIBAIOIIHE
JMCKPETHOE CTPOCHUE
BEILECTBA

JIBM>KEHHE YaCTHII
BeIlleCTBa

Ypok-ucciaenoBaHue
«OTBITHI IO
HaOII0ICHUTO
TEIJIOBOT'O
pacIIMpeHus ra30By

ArperaTHsble
COCTOSIHUS BEIIECTBA

bu6mmoreka IJOK
https://m.edsoo.ru/ff09fe0a

bubmoteka IIOK
https://m.edsoo.ru/ff0a013e

11

OcobOenHocTH
arperaTHbIX
COCTOSIHUHM BOJIBI.
O0600111EHIE IO

pazneny

bu6morexa IJOK
https://m.edsoo.ru/ff0a0378



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

((HepBOHaLIaJ'ILHI)Ie
CBCACHUA O CTPOCHHUU

BEIIICCTBA
Mexanndeckoe
BIDKCHHE.
12 iaBHOMepHOC u bubmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
HEpPAaBHOMEPHOE
JIBUKEHUE
13 Cxopoctb. EnuHuIs! bubmmorexa [{OK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u bubmmoreka [{OK
BPEMCHU JBYKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wueprus. Macca — bubmmoreka [{IOK
Mepa MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemiecTBa.
16 PacueT maccel u bu6morexa IJOK
o0BeMa Tela o ero https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenue
MJIOTHOCTH TBEPAOTO
Tela
18 Pemenne 3aga4 mo bu6moreka IJOK

Teme "[1moTHOCTH

https://m.edsoo.ru/ff0al23c



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

BelecTna"

19

Cuita kak
XapaKTepUCTHUKA
B3aMMOJICUCTBHUS TEll.
Cuia ynpyrocru.
3akoH ['yka

20

21

JlabopaTtopHas pabora
«3yuenue
3aBUCUMOCTH
pacTsHKeHUs
(medopmarnun)
NPY>KUHBI OT
IIPUIIOKEHHON CHIIBDY

SIBneHue TATOTEHUS.
Cuna TsoKecT

22

CBsi3b MEXKIY CHIION
TSHKECTH M MacCOM
tena. Bec Tena.
Pemenue 3agau o
teme ""Cuia Tsokectu"”

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

23

Cuna TsDKeCTH Ha
JIPYTUX TJIaHETax.
dusnyeckue
XapaKTePUCTUKHU
TUTaHET

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a1502



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

24

N3mepenue cu.
JnaamomeTp

bubmmoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

26

Bec Tena.
HesecomocTn

CnoxeHue IByX Cull,
HANpaBJICHHBIX 10
OIHOM MPSIMOM.
PaBHOzelcTBYOIIAS
CHUJI

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

bubmoteka IIOK
https://m.edsoo.ru/ff0ala70

27

28

29

Pemenne 3amad mo
TEME
"PaBHOnElCTBYIOIIAs

cut"

Cwuia TpeHus u eé
BUJbI. TpeHue B
MIPUPOJIE U TEXHUKE

JlaGoparopHas paboTa
«3yuenue
3aBHCHUMOCTH CHJIbI
TPEHUSI CKOJIBKEHHUS OT
CHWJIBI TABJICHUS U
Xapakrepa
COINPUKACAIOLIUXCS
IIOBEPXHOCTEN»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6moreka IJOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenne 3aga4d Ha



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

olpeziesieHue
PaBHOJEHUCTBYIOLIEN
CHJIBI

31

32

Pemenue 3anay no
TeMaM: «Bec Tenay,
«['papuueckoe
M300paXKEHUe CUIDY,
«Cunsl»,
«PaBHOAEHCTBYIOIIAS
CUID»

KoHTtposnbHas padota
110 TEMaM:
«MexaHuueckoe
JIBHKeHUe», «Macca,
IUIOTHOCTBY, «Bec
Tenay, «I'paduyeckoe
N300pakKeHue CHIDY,
«Cunen»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

33

JaBnenune. CriocoObl
YMCHBIIICHUS U
YBEIIMUYCHUS JTaBIICHUS

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue rasa.
3aBUCUMOCTh
JaBJICHUS Ta3a OT
o0BEMa, TeMIiepaTypbl

bu6moreka IJOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

ITepenaya naBieHus
TBEPABIMU TEJIAMU,

bu6moreka IIOK

3 YKAIKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3axon Ilackams
JlaBneHue B *KUIKOCTH

36 1 Ta3e, BEI3BAHHOC bu6moreka IIOK
JCHCTBUEM CHJIBI https://m.edsoo.ru/ff0a2718
TSHKCCTH
Pemenwne 3amad mo

37 Teme «/laBieHue B bu6aunoreka IIOK
JKUIKOCTH M rase. https://m.edsoo.ru/ff0a2826
3akoH ITackans»

38 Coobmaromuecs bub6mmoreka [JOK
COCYBI https://m.edsoo.ru/ff0a2970

39 I'mapaBnuyeckuit bu6mmoreka [JOK
npecc https://m.edsoo.ru/ff0a3136
ManoMmeTpel.

40 [TopuiHeBoi
JKMJIKOCTHBIM HAcOC

A1 ﬁ;ﬁf;f;ia;eMnn 1 bubmmorexka [JOK

https://m.edsoo.ru/ff0a2b5a

CYIIIECTBOBAHHMS

49 Bec Bo3nyxa. bubmnorexka [JOK

AtmocdepHoe

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

JaBJICHUC

43

N3mepenue
aTMOCc(hepHOTo
naBiieHus. OMbIT
Toppuueim

bubmmoreka [JOK
https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTh
aTMOC(EpHOTO
JTABJICHUS OT BBICOTBI
HaJl YPOBHEM MOps

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

45

46

47

48

bapometp-anepowu.
AtmochepHoe
JIaBJICHUE Ha
Pa3JIMYHBIX BBICOTAX

Pemenne 3amayg mo
teme " ATMocdepHoe
naBienue"

JlericTBuE )XKUJIKOCTU U
rasza Ha orpy>KeHHOE
B HUX TEJIO.
ApxuMeJioBa cuiia

JlaGoparopHas paboTa
«Onpenenenue
BBITAJIKUBAIOLIEH
CHUJIBL, NEUCTBYIOLIEH
Ha TEJO, HOrPYKEHHOE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a2fc4

bu6moreka [JOK
https://m.edsoo.ru/ff0a3276

bu6moreka IJOK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

B KKNJIKOCTBH»

49

JlabopaTtopHas pabota
10 TeMe
«HccnenoBanue
3aBHCHMOCTH Beca
TeJa B BOJIE OT 00BhEMaA
IIOTPYKEHHOM B
YKHUJIKOCTb YaCTH TEJIa»

bu6moreka IIOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

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

51

52

53

JlabopaTtopHas pabora
"KoncTpynpoBanue
apeoMeTpa Wiu
KOHCTPYHPOBaHUE
JIOJIKHM U OTIpE/IeIIEHNE
eé
rpy30H0bEMHOCTH"

Pemenue 3agau no
teMmam: «IlnaBanue
CyJOB.
Boszayxomiasanuey,
«JlaBieHne TBEPABIX
TEJ, )KUJKOCTEH U
ra3oB»

KoutposnbHas pabota

bu6moreka IJOK
https://m.edsoo.ru/ff0a3654



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

1o TeMe «JlaBienue
TBEPABIX TEJI,
JKUJIKOCTEN U Ta30B)»

54

Mexanudeckas pabora

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

55

56

57

58

59

60

Momntsocts. Eqnane!
MOIIHOCTH

Ypok-uccnenopanue
"PacuéT MOIITHOCTH,
pa3BUBAEMOM IIPU
MoabEME 110 JIeCTHHUIIE"

[IpocTbie MEXAHU3MBL.
Poruar. PaBHOBeCHE
CHUJI Ha pblyare

Prluaru B TeXHUKE,
OBITY U IPUPOJIE.
JlaGoparopHas paboTa
«HccnenoBanne
YCJIOBUM PaBHOBECHS
pbIdara»

Pemenue 3agau o
TeMe «Y CIIOBUA
paBHOBECHS pblyara

Koaddurment

0.5

0.5

bu6moreka IIOK
https://m.edsoo.ru/ff0a3f82

bu6morexa IJOK
https://m.edsoo.ru/ff0a478e

bu6moreka IJOK
https://m.edsoo.ru/ff0a48a6



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

61

62

63

64

MOJIE3HOTO JIEHCTBHUS
MEXaHU3Ma.
JlabopaTtopHas pabota
«M3mepenne KIIJI
HAKJIOHHOM
MJI0CKOCTH»

Pemenne 3amayd mo
teMe ""Pabora,
MoItHoCTh, KIT/T"

Mexanndeckas
SHEprusl.
Kunernueckast u
MMOTEHIIMAIbHAS
SHEPTUS

3aKOH COXpaHEHUS
MEXaHUUYECKOU
SHEPIUu

YPpOK-3KCHEPUMEHT 11O
TEME
"DKcnepuMEHTAIBHOE
OIpeaeICHUE
W3MEHCHMS
KUHETUYECKON U
MOTECHILIMAIbHOM
SHEPIUU MpU

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a4252

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



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

CKaThIBAaHUU TEJIA T10
HAKJIOHHOM
II10CKOoCTH"

65

KonTponbHas pabota
no teMe «Pabota u
MOIIIHOCTb. DHEPIHs»

66

PesepBHBIN ypOK.
Pabora ¢ TekcTamu o
TeMe ""MexaHuueckoe
nBIKeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHBI ypOK.
Pabora ¢ Tekctamu 1o
teme "JlaBreHue
TBEPABIX TEII,
JKUIKOCTEHN 1 ra3oB"

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

68

PesepBHBbIl ypOK.
PabGota ¢ Tekctamu 1o
teme "Pabora.
MouHocTh. JHeprus"

OBIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

12



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

8 KVIACC

Ne

T
i eMa ypoka

Koaun4yecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTu4eckue
padoTbI

Jara
HU3Yy4eHUs

DJieKTPOHHbIE IIU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIC
MOJI0KCHUSI
MOJICKYJISIPHO-
KHMHETHUYECKOH
TEOPUU U UX
OIILITHEIE
MOJTBEPKICHUS

bubmoteka IIOK
https://m.edsoo.ru/ff0a5256

Macca u paszmep
aTOMOB U MOJIEKYJI

Mopaenu TBEpHOTO,
KUJIKOTO U
ra3zo000pa3Horo
COCTOSIHMM BENIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

OOBsICHEHUE CBOMCTB
TBEPAOTO, KUIKOTO U
ra3000pa3Horo
COCTOSIHUM BENIECTBA
Ha OCHOBE
MOJIOKECHU
MOJIEKYJISIPHO-



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

KUHETHYECKOU
TEOpUH

KpI/ICTaJIJII/I‘IeCKI/Ie )41

bubmmoreka [JOK

> amop(HbIE Tea https://m.edsoo.ru/ff0a5800
CmauuBanue u
6 KalUJUIIPHOCTb. bubmmnorexa [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKEHUE
7 gae:;zl];:me . bubmmoreka [JOK
https://m.edsoo.ru/ff0a5a26
cKaTHhe
Temnepatypa. CBs3b
TEeMITepaTyphl CO
8 CKOPOCTBIO
TETJIOBOTO JIBUKCHUS
YaCTHI]
BHyTpeHnHss1 sHEpTHSL.
9 CH(})’026BI I/ISMGHSHI/ISI bubmioreia LIOK
B https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUU
10 Bunpr bu6mmoreka [{JOK
TEIIoNepeIaun https://m.edsoo.ru/ff0a6412
YPOK-KOH(pepeHLL bubmmoreka [JOK
11 "IIpakTyeckoe

HCIIOJIB30BaHHUEC

https://m.edsoo.ru/ff0a65c0



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

TETJIOBBIX CBOMCTB
BEIIECTB U
MaTEpUaIOB B LIETAX
sHeprocoepexeHus"

12

KomnunuectBO
TEIUIOTHI. Y AeJIbHAS
TEIUIOEMKOCTh

bu6moreka IIOK
https://m.edsoo.ru/ff0a6976

13

YpaBHeHne
TEIJIOBOTO OajlaHca.
TemmooOMeH u
TETJIOBOE PAaBHOBECHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

14

15

JlabopaTtopHas
pabora
"UccnenoBanue
SIBIICHUS
TEMI000MeHa U
CMEITUBaHNN
XOJIOTHOW U ropsYen
BOJIbI"

Pacuer kosmmmuectBa
TEILJIOTHI,
HEO0OXOAMMOTO JIJIs
HarpeBaHUs Teja u
BBIJICISIEMOTO MM TIPH
OXJIAXKICHUH

bu6morexka IJOK
https://m.edsoo.ru/ff0a6a98



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

16

17

18

19

20

21

JlaGoparopHas
pabora
"Onpenenexnue
YAEIbHOU
TETJIOEMKOCTH
BelecTna"

DHeprus TOIUIUBA.
VaennHas TEIjioTa
CropaHust

IImaBnenue u
OTBEpACBAHUE
KPUCTAJUTMYECKUX
Tell. Y nenbHas
TEIUIOTA IIJIaBJICHUS

JlabopaTopHas
pabota
"Onpenenexue
YIEJIbHOU TEIUIOTHI
IUIaBJICHUS JIpaa"

[Tapoobpa3zoBanue u
KOH/JICHCAIHSI.
Ucnapenue
Kunenune. Y nennHas
TeIIoTa
napooOpa3oBaHUs U

bu6moreka IIOK
https://m.edsoo.ru/ff0a6bb0

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6moreka IJOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

KOH/ICHCAITUH.
3aBUCUMOCTh
TEMIIEPATYPbI
KHIICHUS OT
aTMoc(epHOTO
TaBJICHUS

BrnaxuocTts BO3myXa.
JlabopaTopHas
pabota
"Onpenenenue
OTHOCHUTEIIbHON
BJI&JKHOCTH BO3yXxa"

bubmoteka IIOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenune 3amau Ha
OIpEICIICHUE
BJIAKHOCTH BO3/lyXa

[TpuHuuUIB paboTHI
TEIJIOBBIX
npurarenei. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHETO
CropaHus

25

KII/I TeruioBoro
nBurarensd. TerioBbie
JIBUTQTEIIM U 3aI1Ta
OKPYXaroIEH Cpeibl

bu6moreka IJOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHCHUS U
MpEeBpALCHUS
SHEPTUH B TETIOBBIX
mporeccax

27

28

Iloaroroska k
KOHTPOJIBHON paboTe
o teme "TenaoBbie
sBiIeHus. MI3menenue
arperaTHbIX
COCTOSIHUM
BelecTna"

KoHntposnbHas paborta
o teme "TennoBbie
siBjieHus. MI3meHnenue
arperaTHbIX
COCTOSIHUM
BemecTna"

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DJIeKTpU3aIus Tell.
JIBa pona
AJIEKTPUUYECKUX
3apsI0B

30

Ypok-uccneaoBaHue
"DneKkTpu3amus Tel
VHIYKLIHAEN U TIpU
CONPUKOCHOBEHUU"



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

31

B3aumoneiictBue
3apSKCHHBIX TEI.
3akoH Kynona

bu6moreka IIOK
https://m.edsoo.ru/ff0a87e4

32

33

34

SHCKTPI/I‘-ICCKOG I10JIC.

HarnpsixeHHOCTB
3JIEKTPUYECKOTO
nosst. [IpuHumn
CyHEepIIO3ULIAN
BJIEKTPUUYECKUX
roJien

Hocutenun
AIEKTPUUECKUX
3apsiioB.
DJIleMEHTapHBIH
3apsia. CtpoeHue
aToMma

[TIpoBoaHUKM 1
JADJICKTPUKHU. 3aKOH
COXpaHECHUS
AIEKTPUUECKOTO
3apsiia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bu6morexka IJOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenune 3amau Ha
IIPUMEHECHUE CBOVICTB
ANEKTPUUECKUX
3apsa0B

bu6moreka IJOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

36

37

DIJIEKTPUUECKUM TOK,
YCJIOBHS €T0
CyIIECTBOBAHMUSI.
HUcTounukn
BJIEKTPUYECKOTO TOKA

JlericTBus
AIEKTPUUYECKOTO TOKA

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

bu6moreka IIOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccieaoBaHue
"JleiicTBHE
AIEKTPUUYECKOTO OIS
Ha MPOBOJAHUKU U
TUJIEKTPUKHA"

39

DJIEKTPUYECKUN TOK B
MeTalJIax,
KUJKOCTSIX U razax

bu6moreka IJOK
https://m.edsoo.ru/ff0a9838

40

41

DJIeKTpUYeCcKas 1IeTb
U €€ coCTaBHbIC YacTU

Cuna Toka.
JlabopaTopHas
pabora "M3mepenue u
PETrYJIMPOBAHHUE CHIIBI
TOKa"

0.5

bu6morexka IJOK
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUUECKOE
HaIpsOKEHUE.
BosbTmeTp.

0.5

bu6moreka IJOK
https://m.edsoo.ru/ff0a9e14



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

JlaGoparopHas
pabota "U3mepenue u
peryJIupoBaHue
HarnpsokeHus"

43

44

ComnpoTusiieHue
MIPOBOAHUKA.

VY nensHOE
CONPOTUBJICHUE
BEIIIECTBA

JlaboparopHas
paboTa "3aBUCUMOCTH
AIIEKTPUIECKOTO
COTIPOTHUBJICHUS
MIPOBOJIHUKA OT €0
JUTMHBI, TUTOIIA I
MOTIEPEYHOTO
CEUCHHUS U
marepuana”

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

bub6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBHCHUMOCTB CHJIBI
TOKa OT HANPSHKCHUS.
3akoH Oma s
y4acTKa Ienu

bu6moreka IJOK
https://m.edsoo.ru/ff0aad4a

46

JlabopaTopHas
pabora
"UccnenoBanue

bu6moreka IJOK
https://m.edsoo.ru/ff0aa04e



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

47

48

3aBUCUMOCTH CHIIBI
TOKa, UAYIIEro Yyepe3
pe3ucTop, oT
COTIPOTHUBJICHUS
pesucTopa u
HaAIPSDKCHHS Ha
pesucrope”

ITocnenoBarenrHOE N
napasuiesibHOe
COCIMHECHHUS
MIPOBOJIHUKOB

JlabopaTopHas
pabora "lIpoBepka
MIpaBUJIa CIOKEHUS
HANPSHKEHUH IIpU
IIOCJIEIOBATEIBHOM
COEIMHEHUH JIBYX
pe3uctopoB”

bu6morexa IJOK

https://m.edsoo.ru/ff0aaa58

49

JlabopaTtopHas
pabota "IIpoBepka
TpaBujIa Jisi CUJIBI
TOKa MPH
napauieIbHOM
COCTMHCHUU
pe3ucTopoB”

bu6moreka IJOK

https://m.edsoo.ru/ff0aadle



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

50

51

52

53

54

Pemenwne 3amaq Ha
MIpUMEHEHNEe 3aK0HA
OmMa ni71s1 pa3JiuyHOro
COCTMHCHHUS
MIPOBOTHUKOB

Pabota u MoHOCTh
AIEKTPUUECKOTO
TOKa. 3akoH J[KoyJis-
Jlenna

JlabopaTopHas
pabota
"OnpeneneHue
paboThl U MOILITHOCTH
AIEKTPUUECKOTO
ToKa"

DIIEKTPUYECKHUE LETTH
Y IOTpeOUTENH
BJICKTPUYECKOHN
DHEPTUU B OBITY.
KopoTtkoe 3aMbikanue

IloaroroBska k
KOHTPOJILHOH paboTe
10 TEME
"DnexTpuyeckue
3apsAabl. 3apsHKEHHbIE

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

bubmoteka IIOK
https://m.edsoo.ru/ff0ab124

bubmoteka IIOK
https://m.edsoo.ru/ff0ab3e0

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6moreka IJOK
https://m.edsoo.ru/ff0abd2c



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

TeJaa U UX
B3aUMOCHCTBHUSI.
ITocTossHHBIN
AIEKTPUYECKUN TOK"

55

KontponbHas pabota
0 TEME
"OneKkTpuyecKue
3apsaabl. 3apsiKEHHbBIC
TeJla U Uux
B3aUMOJICHCTBHS.
[TocTostHHBIN
AIEKTPUYECKUHN TOK"

bubmoteka IIOK
https://m.edsoo.ru/ff0abea8

56

57

58

59

IlocTossHHBIE
MAar"uThl, UX
B3aUMO/IEICTBHE

Ypok-uccnenopanue
"N3yuenue noien
MTOCTOSTHHBIX
MarHuToB"

MarauTHoe 1oJie.
MarauTHoe 1oJje
3eMJI1 U €ro
3HAYCHHE IS )KU3HU
Ha 3emiie

OnbIT Opcrena.

bu6morexa IJOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka IJOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [JOK



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

MarsauTtHoe noJjie
BJIEKTPUYECKOTO TOKA
MarsuTHOE moJje
KaTyIIKA C TOKOM

https://m.edsoo.ru/ff0ac1d2

60

[Ipumenenue
AJEKTPOMAarHuTOB B
TEXHUKE.
JlabopaTopHas
pabota "U3yuenue
JNEUCTBUS
MAarHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM"

0.5

bubmoteka IIOK
https://m.edsoo.ru/ff0ac74a

61

DIIEKTPOABUTATEN b
MIOCTOSIHHOTO TOKa.
Hcnons3oBanue
BJICKTPOJIBUTATEIIEH B
TEXHUYECKUX
YCTPOMCTBAxX U HA
TpaHCIIOpPTE.
JlabopaTopHas
pabota
"KonctpyupoBanue u
u3ydeHue padoThl
anexkTpoaBurarens'

bu6morexa IJOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apagnes.



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

3akoH
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuio
Jlenna

63

64

65

66

67

DNeKTporeHepaTop.
CnocoObl oJTy4eHUS
BIEKTPUYECKON
DHEPTHUH.
DIIEKTPOCTAHIIMH HA
BO300HOBJISIEMBIX
MCTOYHHUKAX SHEPTUU

IToaroroska x
KOHTPOJIbHOM padoTe
10 TeMe
"DneKkTpuyecKue u
MarHuTHbBIC SBICHUS"

KoHntposnbHas paborta
10 TEME
"DnexTpuyeckue u
MarHuTHbBIC SBICHUS"
PesepBHBII ypOK.
PaboTta ¢ TekcTamu
o Teme "TerioBkie
sBiIeHUS"

PesepBHbIl ypoOK.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

bu6moreka IJOK
https://m.edsoo.ru/ff0acche

bu6mmoreka [JOK



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PaboTa ¢ Tekctamu
0 TEME
"IlocTOSTHHBIM
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0acdc6

PesepBHbIl ypoK.
Pabora ¢ Tekctamu

68 o Teme "MardautHeie 1
SIBJIICHUS"
OBIIEE KOJIMYECTBO 68 145

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

No

n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTu4eckue
padoTbI

Jlara
U3Yy4YeHUs

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTeJibHbIE

pecypchl

Mexanunueckoe
JIBMOKCHUE.
MarepuanbHasi TOUKa

Cucrema otcuera.
OTHOCHUTEIBHOCTD
MEXaHHUYEeCKOTro
JIBHKCHHUS

PaBHomepHOE
MPSIMOJIMHEWUHOE
JBUYKEHUE

HepaBromepHoe
MPSIMOJIMHEWUHOE
nevxenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
[Ipssmonuueilinoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHUE

bubmoreka IIOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ad19a

but6moreka [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocTb
MPSAMOJIMHEWHOT O



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

PaBHOYCKOPEHHOTO
nswxenus. ['papuk
CKOpPOCTH

JlaGoparopHas pabota
"Onpenenexue
YCKOPEHHUS Tea Mpu
PaBHOYCKOPEHHOM
JBIOKEHUH 110
HaKJIOHHOM
IUIOCKOCTH "

CBo0OoaHOE MTajicHuEe
Teix. OnbeITel [ anuies

but6moreka [JOK

https://m.edsoo.ru/ff0adb18

10

PaBHOMepHOE
JBIKEHUE T10
okpyxHocTH. [lepron
Y 4acToTa oOpalieHus.
JIuneliHas u yriaoBas
CKOPOCTH

LlenTpocTpeMurenbHoe
YCKOpPEHHUE

bubmoreka IIOK

https://m.edsoo.ru/ff0ael176

11

[TepBb1it 3aKkOH
HeroTona. Bektop
CHJIBI

bubmoreka IIOK

https://m.edsoo.ru/ff0ae612

12

Bropoii 3axkon
Herorona.

but6moreka [JOK

https://m.edsoo.ru/ff0ae72a



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

PaBHOpelicTBYIOIIIAs
cuia

Tpertuit 3aKoH

bu6mmoreka IJOK

13 Herorora. https://m.edsoo.ru/ff0ae982
Cyriepro3uis Cui
Pemienue 3amaq Ha
14 HpI/IMeHCHI/I: 3aKOHOB bubmmotexa LIOK
https://m.edsoo.ru/ff0aeb6c
HrroTona
15 Cwuna ynpyrocrtu. bubmoreka [JOK
3akoH ['yka https://m.edsoo.ru/ff0aeca2
Pemenue 3amad mo
16 teme «Cma
YOPYTOCTH»
JlabopaTopnas pabota
17 «Onprc)ez[eniHHep bubmorexa [OK
https://m.edsoo.ru/ff0aee28
KECTKOCTH TPYKHUHBDY
18 Cuna Tpenus butmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amag nmo bubmoreka IIOK
Teme «Cuia TpeHus» https://m.edsoo.ru/ff0afa26
JlabopartopHas pabota
20 "Onpenenenue bubmoreka IIOK

ko3 duimenTa TpeHus
CKOJIb)KeHus "

https://m.edsoo.ru/ffO0af8be



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

21

22

23

24

25

26

Pemenue 3anay no
TeMe "3aKOHbI
Herotona. Cuiia
ynpyroctu. Cuiia
TpeHus"

Cuiia TSDKECTH M 3aKOH
BCEMUPHOTO
TSATOTEHUA. Y CKOPEHHE
CBOOO/THOTO IaJIEHUS
VYpok-koHpepeHus

" JIBM>KEHHUE TET BOKPYT
IrPaBUTALIMOHHOTO
nentpa (CosiHeuHast
cuctema). ["amaktuku"

Pemenue 3amau no
Teme "Cuia TSDKeCTH U
3aKOH BCEMUPHOTO
TroreHus"

ITepBas kocMuueckas
CKOpPOCTb.
HesecomocTh u
MEPETPY3KHU
PaBHoBecue
MaTepUaTIbHON TOUKHU.
AOGCOII0THO TBEPI0E

bubmoreka [JOK
https://m.edsoo.ru/ffO0afb8e

bubmoreka [IOK
https://m.edsoo.ru/ff0af044

bubmoreka IIOK
https://m.edsoo.ru/ff0af5f8

bubmoreka IIOK
https://m.edsoo.ru/ff0af33c

but6moreka [JOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

teno. PaBHoBecue
TBEPAOTO TEJIA C
3aKpEIIEHHON OCBIO
BpalIEHUs

27

MowmenT cuitbl. LieHTp
TSIKECTH

28

Perenune 3agay no
teme "MOMEHT CUIIEL.
Hentp TsxecTn"

bubmoreka IIOK
https://m.edsoo.ru/ff0b02b4

29

IToaroTroBka k
KOHTPOJILHOM padoTe
10 TeMe
"MexaHn4yecKkoe
JIBIDKCHHE.
BzanmopeiictBue Ten"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b0408

30

KontponbHas pabota
10 TeMe
"MexaHn4yecKkoe
NBIOKEHUE.
BzanmopetictBue Ten'"

bubmoreka IIOK
https://m.edsoo.ru/ff0b06ec

31

Nmmnyibsc Temna.
NMiynsc cuitbl. 3aK0H

COXpaHCHHUA UMITYJIbCA.

Yupyroe u Heynpyroe
B3aUMO/IEICTBHE

bubmoreka IIOK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

Pemrenue 3amau mo
Teme "3aKkoH
COXpaHEHUS
UMITyJIbca"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b096¢

33

Ypoxk-koHbpepeHus
"PeakTHBHOE
JBIKEHUE B TIPUPOJIE U
TeXHHuKe"

34

MexaHnunueckas paboTa
1 MOIIIHOCTh

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b0a84

35

36

PaGota cumbl TshKECTH,
CUJIbI YIIPYTOCTH U
CHJIBI TPCHHS

Jlaboparopnas pabota
«Omnpenenenue padbOThI
CUJIBI TPEHHUSI TIPU
PaBHOMEPHOM
JIBMDKEHUU TeJa 1Mo
TOPU3OHTAIBLHOU
MTOBEPXHOCTI

bubmoreka [IOK
https://m.edsoo.ru/ff0b0db8

37

CBsi3b DHEPTUM U
padoTHI.
IloTeHnuanpHas
DHEPTHUS

38

Kunetnueckas

bu6mmoreka IJOK



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

sHeprus. Teopema o
KUHETUYECKOU
SHEPIruun

https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHCHUA
OHCPIruu B MCXAaHHUKC

40

41

42

43

JlabopaTopHas pabota
«M3yueHue 3akoHa
COXPaHEHUS YHEPTHI

KomebarensHOE
JBIOKEHUE U €ro
XapaKTePUCTHKU
3aryxaronme
KojeOaHmsI.
Briny)1eHHBIE
konebanusa. Pesonanc

MaremaTuyeckuii u
MPY>KUHHBIN MasSTHUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0b12fe

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b1858

bubmoreka IIOK
https://m.edsoo.ru/ff0b20f0

44

Ypok-uccneaoBaHue
«3aBHCHUMOCTD
nepuoja KojaebaHu oT
KECTKOCTHU TPYKUHBI U
MacChl Ipy3a»

bubmoreka IIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparmienue sHeprun
MIPA MEXAHUYECKUX



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

KOJICOAHUSIX

46

JlabopaTtopHas pabota
«Onpenenenue
YacCTOTHI U MEpUOIa
KoeOaHui
MIPY>KUHHOTO
MAasTHUKA»

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

47

48

49

50

JlabopatopHas pabota
«IIpoBepka
HE3aBUCUMOCTH
nepuoja KojaebaHuin
rpy3a, MOJABEIICHHOTO
K HATH, OT MacChI
rpy3a»

MexaHn4YecKHe BOJIHEI.
CBoiicTBa
MEXaHUYECKHUX BOJIH.
[IpononesHbIe U
MONEPEYHBIE BOJIHBI
VYpok-koHbpepeHIms
"MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicmMuueckye BOJIHBI"
3BYK.
PacnipocTpanenue u

bu6moreka IJOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b21fe



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

OTPAKCHHUC 3BYKa

o1

Ypok-uccinenopanue
"HaOmroienue
3aBUCUMOCTH BBICOTBI
3ByKa OT 4aCTOTHI"

52

I'poMKOCTE 3ByKa 1
BBICOTA TOHA.
AKyCTHUYECKHIA
pe30oHaHC

53

54

VYpok-koHpepeHus
"VapTpa3ByK u
nH(}pa3ByK B IPUPOJIEC
Y TEXHUKe"
IToaroroska k
KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI
COXpaHEHHUSI.
Mexannueckune
KoJieOaHUs U BOJTHBI"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b25f0

55

KontponbsHas pabota
1o TeMe "3aKOHBI
COXpaHCHMS.
MexaHnyeckue
KOJIeOaHUS ¥ BOJIHBI"

56

DJIEKTPOMarHuTHOE

bu6mmoreka IJOK



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

ToJe.
DJIEKTPOMarHuTHHIC
BOJTHBI

https://m.edsoo.ru/ff0b2abe

57

CsBoiicTBa
AJIEKTPOMArHUTHBIX
BOJIH

58

59

60

61

VYpok-koHbepeHIus
"[IIkaima
AJIEKTPOMAarHUTHBIX
BoJH. Mcnonp3oBaHue
AIEKTPOMArHUTHBIX
BOJIH JUIA COTOBOM
cBs3n"”

Ypok-uccneaoBaHue
"N3yuyeHne CBOMCTB
AJIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIBIO
MOOHJIEHOTO
tenedoHa"

Pemenue 3agau Ha
OTIPEICJICHUE YaCTOThI
Y JIJTAHBI
3JIEKTPOMArHUTHOM
BOJIHBI

SHCKTPOMaI‘HI/ITHaSI

bubmmoreka IIOK
https://m.edsoo.ru/ff0b2fe6

bubmoreka IIOK
https://m.edsoo.ru/ff0b2c6c

bu6mmoreka I{OK



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

MpUpoa CBETA.
CkopocTh cBeTa.
BonnoBele cBOMCTBA
cBeTa

https://m.edsoo.ru/ff0b31d0

62

63

64

65

66

HcTouHuku cBera.
IIpsamomnuHeliHoe
pacnpocTpaHeHue
CBETa. 3aTMEHUSA
Comnnxua u Jlynsl

3aKOH OTpaKEHUs
cBeTa. 3epkaia.
Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHa
OTPAKEHUS CBETA

[Ipenomnenue ceera.
3aKOH NPETOMIICHUS
CBeTa

[TostHOE BHYTpEHHEE
OTpaX€HHE CBETA.
Hcnone3oBanue
MOJTHOTO BHYTPEHHETO
OTpa’KCHUS B
ONTUYCCKUX
CBETOBOJIaX

JlaboparopHas pabota

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b3aea

but6moreka [JOK
https://m.edsoo.ru/ff0b3c5c



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

67

"UccnenoBanue
3aBUCHUMOCTH yIJia
MPEJIOMIICHUS
CBETOBOTO JIy4ya OT
yIJia MajicHus: Ha
rpaHuiie "BO31yX-
crekio""
VYpok-koHpepeHus
"cnonn30Banue
MOJIHOTO BHYTPEHHETO
OTpaXKCHHUS:
CBETOBO/IBI,
OIITHKOBOJIOKOHHAS
CBSI3b"

68

69

70

JInnasel. OnrTuueckas
CUJIa JIMH3BI

[TocTtpoenue
1300paKeHU B
JMH3aX

JlaboparopHas pabota
"Onpenenexue
doxycHOTO
pacCTOsTHUS U
ONTHYECKON CHUJIBI
coOuparoment TMH3bI"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b3f2c

butmoreka [JOK
https://m.edsoo.ru/ff0b444a

but6moreka [JOK
https://m.edsoo.ru/ff0b4206



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

71

VYpok-koH(pepeHIHs
"Onruueckue
JIMH30BbIE TPHOOPHI"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cOa7e

72

['11a3 kak ontuyeckas
cucrema. 3peHue

bubmoreka [JOK
https://m.edsoo.ru/ff0b4684

73

74

VYpok-koH(pepeHIHs
"ledexTsl 3penus. Kax
COXpaHUTH 3peHue"

Pasnoxxenne 6enoro
CBETAa B CIEKTP.
OmnrbrTel HeroToHA.
Crnoxenue
CIIEKTPATHHBIX 1IBETOB.
Jucnepcus ceera

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cOf4c

75

76

JlabopatopHas pabota
"OnBITHI IO
Pa3IIOKEHHUIO OEJIOTO
CBETa B CIIEKTP U
BOCIIPHSATHIO I[BETA
MIPEAMETOB MPH UX
HaOJII0JICHUH Yepe3
1IBETOBbIE (DUITHTPHI"
YPpOoK-IpaKTUKYM
"BonHoBbIE CBOICTBA
CBeTa: JUCHEepCHs,

butmoreka [JOK
https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

UHTEPPEPECHIIHS U
mudpakms"

Oneitel Pesepdopaa u

bu6mmoreka IJOK

" THIAHCTApHA MOACIE https://m.edsoo.ru/ff0c12a8
aToma
78 IToctynarsr bopa.
Mogens atoma bopa
Hcnyckanne n
79 MOTJIOIICHUE CBETA bubmmoreka IIOK
atoMoM. KBaHTHI. https://m.edsoo.ru/ff0cl144c
JIuHenyaThie CIIEKTPhI
80 Ygggﬂfﬁ:ﬁ;ﬁyh& bubanorexa [IOK
| https://m.edsoo.ru/ff0c1550
CIIEKTPOB MCITyCKaHUS
81 PagnoakTuBHOCTD U €€ bu6mmoreka IJOK
BH/IBI https://m.edsoo.ru/ff0c1672
CTtpoeHnue aTOMHOTO
82 ;{IL;I:a. Hyxknonnas bubmorexa [IOK
https://m.edsoo.ru/ff0cl18ac
MOJCIb
W i busmotexa LIOK
https://m.edsoo.ru/ffOclal4
H3oTomnbl
84 Pemenne 3amaa no bubmoreka IIOK

TeMe: "PagnoakTUBHEIE

https://m.edsoo.ru/ffOclb4a



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

npeBpanieHus"

85

86

87

88

[Tepuox nonypacnana
VYpok-koH(pepeHIHs
"PagnoakTuBHBIC
W3ITy49CHHSI B TIPUPOJIC,
MCIUIINHE, TCXHUKE"
S nepHble peakunu.
3aKOHBI COXPAHEHUS
3apsiIOBOTO U
MacCOBOTO YHCEN
DHeprus CBsA3U

aTOMHBIX siep. CBA3b
MacCChl U DHEPTUU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2126

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cld7a

89

Pemenne 3agay mo
teme "SnepHbie
peakuun"

90

Peakmuu cunTtes3a u
JEJICHUS SITIEP.
HcTtounuku sHepruun
CosHna 1 3BE€311

butmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHbepeH s
"SAnepHast sHEPreTHKA.
JlenicTBus
PaTMOaKTUBHBIX



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

U3ITy4YEeHUI Ha KUBbBIE
opranu3Msbl"

92

93

Iloaroroska k
KOHTPOJIbHOM padoTe
110 TeME
"IeKTpOMarHuTHOE
ToJIe.
DIJIEKTPOMATrHUTHBIE
BoJIHBI. KBaHTOBEIE
siBIIeHUS"

KoHntposnbHas paborta
0 TeMe
"DIEeKTPOMarHuTHOE
noJie.
DJIEKTPOMarHuTHHIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpEHUE,
o0o01IeHHE.
JlabopaTopHbie pabOThHI

o Kypcy
"Bzaumonencrtaue Tea"

bubmoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHHE,
o06o6menue. Pemenne
pPaCUETHBIX U

bubmoreka IIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

KA4eCTBEHHBIX 3a/1a4
o teMe "TenmoBrie
MPOIIECChI"

96

97

98

99

[ToBTOpEHUE,
000011eHue. Perienme
pPaCUETHBIX U
KauyeCTBEHHBIX 3aJa4
o teme "KII]
TEIJIOBBIX JBUTATEICH"

[loBTOpEHME,
00o0menue. Pemenne
pacyeTHBIX U
KaueCTBEHHBIX 3aJ]1a4
o Teme "KIIJ]
AIEKTPOYCTAaHOBOK"

[ToBTOpEHUE,
00o011eHHE.
JlabopaTopHbie paboThI
1o Kypcy "CBeToBbie
siBJIeHUS"

IToBTOpeHue,
00o0menue. Pabora ¢
TEKCTaMH 10 TeMe
"3aKOHBI COXpaHEHUS B
MexaHuke"

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

bubmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2c52

bubmoreka IIOK
https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHUE,
000011eHne. Pabora ¢
TEKCTAMH I10 TEME
"Konebanus 1 BOaHBI"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEHUE,
000011eHne. Pabora ¢
TEKCTaMH I10 TEME
"CBeToBbIE IBICHUA"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpeHue,
00o001enue. Pabora ¢
TEKCTaMH 10 TeME
"KBaHTOBas u snepHas
¢uznka"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

27



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




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITIPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUK
A.B. Ilepprukun. @usnka 7 knace. Y4eOHUK 11 0011e00pa3oBaTeIbHbIX

yupexaennii, M.: [Ipocsemenne, 2022
A.B. Il¢ppimkun. @usuka 8 kiacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX
yupexaenuit, M.: [Ipocsemenne, 2022
A.B. Il¢ppimkun. @usuka 9 kinacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX
yupexaenuii, M.: [lpoda, 2018

METOIAUYECKHUE MATEPHUAJIbI JIVIAA YUYUTEJIA

A.B. Ileppiikun. @usuka 7 knacc. YueOHUK 115 0011eo0pa3oBaTeIbHbIX
yupexaennii, M.: [Ipocsemienue, 2022

A.B. [1eppimkun. ®uszuka 8 kinacc. YueOHuUK 115t 001ieo0pazoBaTeIbHbIX
yupexaennii, M.: [Ipocsemenne, 2022

A.B. [1eppimkun. ®uszuka 9 knacc. YueOHuUK 115 001ieo0pa3oBaTeIbHbIX
yupexaenuit, M.: Ipoda, 2018

®dusuka. 8 kinacc. Meroauueckoe nocooue/H.B.Ounonosuy.- M.: Jlpoda
dusuka. 9 kmacc. Meroanueckoe nmocooue/H.B.dunonosuy.- M.: JIpoda
®dusuka. 8 kinacc. YuebHo — metoauueckoe nocooue / A.E. Mapow, E.A.
Mapon. — M. : [poda. (lngakTudeckre MaTepraibl)

®dusuka. 9 kmacce. YuebHo — MeToauueckoe nocodue / A.E. Mapown, E.A.
Mapon. — M. : Jlpoda. ([lugaktuueckrue MaTepuabl)

®du3nka.8 Kiacc: caMOCTOSTENbHBIC U KOHTPOJIbHBIE pabOTHI K yueOHUKY A.B.

[Teprimkuna/ A.E. Mapon, E.A. Mapos .- M.: [Ipoda

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IIOK

www.resh.edu.ru ,

www.sferum.ru

Poccuiickas onnaiiH-mmaTdopma «Yuu.py» https://uchi.ru


http://www.resh.edu.ru/
http://www.sferum.ru/

