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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEIACTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueOHoro npeamera «DOusukay.

Conmepxanne mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OPraHM3aIMi0 HM3yYCHUS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe yYUTBHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COJAEPKAHHS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcCsl.

[TporpaMmMa mo ¢Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u GU3NIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI) KapTUHY MU,
npenocTaBiseT HauOosiee sICHble OOpa3lbl NPUMEHEHHWS HAyyHOro MeEToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOTo o0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEINOJIaracT OBJAJCHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS,

e UHTEPHPETHPOBATH  JIaHHBIE U HCIOJb30BaTh  HAy4yHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIYYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
ompenenensl B Konuenmuum npenogaBanust yueOHOro mnpeamera «Dusuka» B
oOpa3oBatenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00I11€00pa30BaTENbHbIE MPOrPaMMbl, YTBEPXKAEHHOW pelICHUEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyenust pu3nKu:

npuobpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4alouxcs K HaydYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHUE UX HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3yYCHUs
OCHOB CTPOCHHMSI MaTepHH U (pyHIaMEHTaIBHBIX 3aKOHOB (PU3UKU;
(GopMUpOBaHKE TPEJICTABICHUA O POJM (UMKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TPOCTECUITUX PAcCUYETHBIX 3amad ¢
UCIIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJHATH OTIBITHI,
JabopatopHble  paboOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHBOpMaIel (GU3NIECKOTO COACpKaHUs,
BKJTIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKHU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIbHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeJemmo).

[Ipennaraemsiii B mporpamMmMe no (u3HKe nepeyeHb JadopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JeIaeT BIOOP IPOBEACHUS



7abopaTopHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Cucka HKCIEPUMEHTATIBHBIX 3a/laHUid, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

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

®usuka — Hayka o mnpupone. fABneHus npuponpl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune ¢usndyeckux BenudyuH. Dusnueckue
npudopsl. [lorpenrHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, 0OBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUECKUX SIBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SABJICHUS.
2. ®duznueckue npuOOPHl U MPOIEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBLIM MPUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl H3MEPUTEIIBHOTO Mprbdopa.
2. H3mepeHue pacCTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3Mepenue temiieparypbl IIpM MOMOIIM XKUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactul BemlecTBa. CBsi3b CKOPOCTH JBUKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHU U TBEPABIX
(KpUCTaINTMYECKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyzum.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOAOM PsAOB  (C  HCIOJIBb30BAaHUEM

dbortorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.
Pa3nea 3. /IBuskeHue 1 B3aUMOJAECTBHE TeJl.
Mexanunueckoe NnBWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuiia Kak XapakTepuCTHUKa B3auMozeicTBUs Tenl. Cuina ynpyroctd M 3aKoH
['yka. 3MepeHue CUJibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMYeCKOro IBHKEHHUS Tefa.
2. M3MepeHue CKopoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cujl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (IlIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH W ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEMma, TemmepaTypbl. I[lepemaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTIMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmarotyecs coCy/bl.

['mapaBauyueckuu mpecc.

[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIIOBHE IUIABAHUSA TEJ: IUIABAHHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U
OIIpELEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio

paBHOBecus pbluara. lIpuMeHeHMe TpaBWJIa paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix wMexaHu3MoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJl HakITOHHOM MIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneun 6. TeruioBbie iBJICHUSA.

OCHOBHBIE TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOroO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBJIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILICHUE paboThI. Bup TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. Mcnapenue. Kumnenue. YjaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO3yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[IpuHuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6pOyHOBCKOTO JBUXKECHHUS.
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Ha6monenne nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TernaoBoro pacumpeHust Tedl.

V3meHenue naBieHWS Ta3a MPU M3MEHEHHH 00BhEMa M HATPEBAHHWH WIIN
OXJIXKICHUU.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoenue kunenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TJIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.
OneIThl MO HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B OaIOHE IINPHULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEepaTyphl.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTaTe
TEeIJIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

Onpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsDKeHHbIX  Ted. 3akoH KyioHa (3aBUCHUMOCTh CWJIBI  B3aUMOJEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsI0B U PACCTOSIHUS MEKIY TEIaMH).

Onexrpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu saeKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOTO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpudecKre 1enu U MOTPEeOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMoaeHCcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
Omeir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
3JIEKTPOMArHMTOB B TEXHHKE. J[efICTBME MAarHUTHOIO MOJIsI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSIHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUY HAa BO30OHOBJISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa posia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKECHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DIJIEKTPOCTAaTUYECKAS UHAYKIIHS.
3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJI0B.
[TpoBOIHUKH Y TUBJIEKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouHMKHM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I'a30BbIN pasps.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. I3MepeHure 3JIeKTpUUeCKOro HaPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpoOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH PA3ACICHUS ITOJOCOB MATHUTA.

L X N ok wN e

L o = =)
a 1 A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OnbiTel @apajnes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnmenoBanne JEUCTBUSA DJIEKTPUYECKOIO IIOJISL HA IPOBOJHUKHA U
JDJIEKTPHKH.

CO6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
M3mepenre U peryaupoBaHue CHIIbI TOKA.

N3mepenune U peryampoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHUJIBI TOKA, MIYIIETO Y€pe3 pEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! MPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJAM IONEPEUHOIO
CEUEHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHue MarHUTHOIO IOJISI  IMOCTOSIHHBIX ~ MAarHUTOB IPU  HX
O0OBEIMHEHUY U Pa3JICIICHUN.

HccnenoBanue 1eHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HAlpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31€KTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS] W HANPABJICHHUS HHAYKIIMOHHOIO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUSI.

Mexannueckoe nBmwkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE mNpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOe JBWKeHue. (CBOOOIHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepwon u yvacrtota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTHy. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue mianetr Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHO TOuku. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTw.

Nmnynbe Tena. I3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAHEHHMS
MMIYJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIInanbpHas YHEPTUs Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MEeXaHUUYECKOTO JABUYKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX Tl

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

CpaBHeHUE TyTEHd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBHXKECHUSL.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue nBM>XKEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENBHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejda M JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUH TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUH.

[lepemaya uMIrysbca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHHne MEXaHUYEeCKON SHEPTrUuu pH CBOOOHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBUKEHUH Tela NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIETO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKECHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnaenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhGUIEEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne XECTKOCTU TPY>KUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS TPU PAaBHOMEPHOM JIBIDKEHUH Teja
110 TOPU3OHTAILHOU MMOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBI  YIPYrOCTH TIpU  TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAaHEHUS YHEPTHUH.

Paznen 9. Mexann4yeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
DHEPIUH IPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxatomue — koieOanums.  BwiHyX)neHHbIe — KoneOaHus.  PesoHaHc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Tend TOJ JEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCa.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pe30HaHC.
JIaﬁopamopubze pabomul u onvtmel.
1. OmpenenieHHe YacTOTHl M TMepuoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJIa KOJIEOaHH MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KOJIeOaHM Tpy3a, MOABEHICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE  ToJIe.  DJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
aneKTpoMarHuTHbeIX BOJH. Illkama snekTpomarHUTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
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DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBass  mogmenr  cBera.  Mcrounumkm  cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nyweit B JnumH3e. OnTuyeckas cucrteMa (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(ucniepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ ny4der B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [lomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
najieHusl.

2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.



4. TlomyueHue M300paKeHHM C MOMOIIBIO COOUPAIOIIEH JTMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJIeHHUS.

OmnbiTel Peszepdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue u MoromeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anlb(pa, OeTa- U ramma-uznydeHus. CTpOEHHE aTOMHOTO
anpa. HykionHas wmoxaens artomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nonxypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M 3Hepruu. Peakuum cuHTe3a U
nenenusd saep. Ucrounuku 3aeprun CosHIla U 3BE3]I.

Snepnas sHeprervka. JleMCTBUS paguOaKTHUBHBIX H3IYYECHHH Ha KUBbIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUs U TOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMNN MOAYJTh TIPEAHA3HAYECH /I CUCTEMAaTH3aIuU
u  0000meHUsT MPEIMETHOTO  COACPKaHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (U3UKH, a TakKe JIJIsi TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIINX ATOT yUE€OHBIIN MpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, TPUMEHSS TIIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3Jielia Pealn3yeTcs
32 CY4€T TOro, 9YTO OOYyYaIOIIMECs BBIMOJHSIIOT 3aJaHusA, B KOTOPHIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITIOJI30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE U1 MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX HCTOUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 001Iero o0pa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTpMoTHYECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(pu3HUECKOW HayKU;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKU: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIIOOO3HATEIILHOCTH, WHTEpeca K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJAbTYpPbl  3A0POBbS M  J3MOLMOHAJIBLHOIO
Os1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro ofpaza JKWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCJIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedJIeKCHUU, TMPU3HAHME CBOErO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APyroro 4yejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

- aKTMBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3ald, Topojia, Kpas) TEXHOJIOTUYECKOU U



COITMAJILHOM HAIpPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - HHTEPEC K MPAKTHUYCCKOMY M3YUEHUIO TPOQeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJI PEUICHUs 3aaad B
0o0JIacTH OKpYy’Kalollled cpeibl, IJIaHUPOBAHUSI IIOCTYNKOB W OICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIWIMMCS YCJOBUSIM COLMAJBLHOM U NPUPOIHOU
cpeianbl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUU TPH BBIMOJHCHUH HCCICIOBAHUN W
MPOEKTOB (PU3NYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYyTrux,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
JICSITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hrciie GopMyIupoBaTh
WJIeU, TIOHSATHSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHSA B NPHOOPETCHHH HOBBIX (HU3UUICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIU3UPOBATH U BBISBIISITH B3AUMOCBSI3U MTPUPO/IbI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUH C Y4€TOM BIMSHHUS Ha OKPYXKAIOIIYI CpEmy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS TpoTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0yuaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HaBaTeIbHbIC YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JEWCTBUSA, PETYIATUBHBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue aeiicTBUA:
e BBIBISITh W XapPaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
0000IIIEHUS U CpaBHEHUS,;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIENaTh BBIBOJBI C HCIIOJIb30BAHUEM JICTYKTHUBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOH (uznueckoi
3amaun (CpaBHEHHE HECKOJbKMX BapUaHTOB pEIIECHUs, BbIOOp Hambosee
HOJIXOJISIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS TN IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHpoOpMaIUl W WUTIOCTPUPOBATH peIlaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJICU, HAlleJICHHBIE Ha pEUICHUE 3aJaud U TMOAAep KaHHe
OJ1aroxenaTeabHOCTU OOIIECHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJACHUSAMH JPYTHMX YYaCTHUKOB
JUanora, oOHapyKHBaTh Pa3IMYUe U CXOACTBO MO3UIIHI;



BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOW AESATENBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ MOCTIKEHHUIO: paclpefensiTh poiH, OOCYXKIaTh TMPOIECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOITUX
TUTSL penieHust GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  PCIICHHUHA
(MHIMBUAYATbHOE, TIPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIoin);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MpeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3NYEeCKOT0  HUCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallUMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LEJIU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO IPYroro 4eloBeKa B XOJAE CIIOpa WU JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPXKICHUAX HA HayYHbIE TEMBI M TAKOE K€ IIPABO JAPYToro.



IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIONB30BaTh  MOHATHS:  (u3MUeckne ¢ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, gaedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHUE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICICTBHE TEJ, paBHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TelaMH, JKUAKOCTAMH U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacmo3HaBaTh TPOSBICHHE M3YyYEHHBIX (U3MUECKHX SIBICHUNA B
OKpY)XalIlleM MHUpe, B TOM 4YHclie (U3HUECKHE SIBICHUS B TPUPOIE:
IpPUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUS B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OTKCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢usznyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHUJIa YIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CUJIa, MEXaHWYeCcKas pa0doTa, MOIIHOCTb, TUIEUO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs 3HEPrus), MpH OMHMCAHWU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HaUYEHUsA M EOUHMLBI (PU3NYECKUX BEIMYMH, HAXOOUTh (HOPMYIIHI,
CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTH rPaUKN U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMONi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pblyara (0oka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATHh (PM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUH, (PU3NICCKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
YCIJIOBUSI 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
BENTUYUHBI B (HOPMYJBI U TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JlaHHbIE, HEOOXO/IUMBIC /Ui PEIICHUS 3a/lay, OLCHUBATh PEaMCTUUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MpPH TOMOIIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUH UCCIIEIOBAHUS BBIJICISTH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTE3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYEHHBIA pE3ysibTaT, HAXOAUTh OIIUOKKM B XOJE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY U3 MPEJJI0KEHHOTO 000py10BaHus,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITOJIHATh MPSIMbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHHM, MACChl Tena,
o0béMa, CHUIBI M TEMIEPaTypbl C KCIOJIB30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUs MPUOOPOB C Y4ETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETUUHHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tejda OT BPEMEHHM JBUKCHHS Tella, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAIA COTPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI TPY>KUHBI, BBHITAJTKUBAIOIIEH CHJIBI OT 00BEMA
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, COOUpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pE3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC



IpPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBAHMSI;

IPOBOJUTh KOCBEHHBbIE H3MEPEHHS (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tela, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CHJIa, JCHCTByIOIIas  Ha
HNOrpyKEHHOE B KHUJAKOCTh Te€JO, KOI()(PUIMEHT MONEe3HOro AEWCTBUSA
OPOCTBIX MEXAHU3MOB), CIEeAysd NPEUIOKEHHOW HWHCTPYKUHU: IIPH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUSA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJA, TUIPABIWYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUN M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKpPY KaIoLEeH Cpeie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJO0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYEecKoro - coiepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh npuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yyciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUMM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH



U3YYCHHBIM TOHATUMHBIMN anmaparT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUJICHUE MTPE3EHTalIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUM pacrpeieisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IIJIaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAaUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPY>KAIOIIHX.

K xonIy 00yuenus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpIeBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, W3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TMOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHKCAHWI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE M KANWUIIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUIbI B mpupoje, wuznydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OMKCHIBATh M3yUYCHHBIC CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUUHMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPTusi, KOJIUYECTBO
TEIUIOThI, YJENbHAs TEINIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MAaIllUHbI, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3aps,
cuja TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(¢u3NYECKU CMBICT HCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma a1 ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(GU3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBAaTh MPAaBWIBHOCTh NOpPsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBJICHUM WU
(bu3MYecKUX CBOMCTB Tell (KanWJISpHBIC SIBICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbBI OT TEMIEPATYPBI KUAKOCTH U
IIoIAan €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBA DJIEKTPOJBUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATh ~ MPSAMBIE  U3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOMU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HAIpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
OpPYyroi C  HUCHOJIb30BAaHUEM MPSAMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAH IOMEPEYHOro
CEYEHMS U YIEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSCAVMHEHHUH
IPOBOJHUKOB): IIJJAHUPOBATH HCCIEAOBAaHUE, COOMPATH YCTAHOBKY H
BBINOJIHATh WM3MEPEHUs, CJenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PU3NYECKUX BeJIWYUH (yAenbHas
TEMJIOEMKOCTh  BEIECTBA, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYEHUE BEJIMUNHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P padoTe ¢ 1ad0paTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOM HHEPruu, 3JIEKTPOOCBETUTEIIbHbIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), SIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUsA, IIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
LENeil ¢ moCcaeA0BaTeNbHbIM U MAapaAJIJIEIbHBIM COCIUHEHUEM DJIEMEHTOB,
pasnuyas ycioBHble 0003HAUEHMSI SJIEMEHTOB AJIEKTPUUECKUX LETIEH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecrieueHrs 0€30MacHOCTU MpU oOpaIleHuu ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH cpefie;

OCYHIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJEpKaHUs B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © NTYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaieTh NMpUEMaMHi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKUE YCTHBIC COOOIICHWS,
0000mass uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
collepKaHusi, B TOM 4YHUCJIE MYOIMYHO TPEACTABIATh PE3yJIbTaTh
MPOEKTHOM WJIM MCCIEOBATEIBCKON NIEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BHICTYIUJICHHE MTPE3CHTAIINEI;

IpU  BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (U3HUUECKUX
IPOLECCOB paclpeienaTh OOsS3aHHOCTH B TpYyMNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €r0, aJCeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIAI B
NEeATETLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koH1y oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHUS, AehopmMarius
(ympyrasi, mniacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCT,
CIEKTPBI UCIYCKAHUS W TOTJIOMEHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPaABHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE



TEJ, pEaKTUBHOE ABM)KEHHE, KojeOaTelnbHOE IBUKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHME, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpyXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jyud, PaJUOAKTHBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JCHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
(¢u3nuecKkue BeIWYUHBI (CpedHsAs UM MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tela, HUMIYJIbC TeJla, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAas HHEPrus Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLKI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MMILYJIbCa, 3aKOHbl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



P SIICPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOIECChl U CBOMCTBAa TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud (ONMUparoIIMecss Ha Ccucremy wu3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJaud 3alHCBIBATH KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JISl PELICHUs], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYECHHOTO 3HAdeHus (Hu3mueckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU OMOIIU
(Gu3NYECKUX METO/IOB, HCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIEHUBATh IPABWIBHOCTh IOPAJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh Tepuoaa KojeOaHWW MpPY>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSIMOJIMHEMHOE PaCpOCTPAHCHUE CBETA,
pasnokeHne OeJoro CBeTa B CIEKTP, MU3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie MU CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JvH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0Opy/OBaHUS, ONHUCBHIBATH XOJ ONbITA U  €ro  pe3yJbTaThl,
(dbopMyIupOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMOol BelIUYUHBI ((OKYCHOE pacCTOsHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOJANUTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTb IYTH OT BpPEMEHU
IpyU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KOJICOAaHUI MaTeMaTH4eCKOro MAasTHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpak€HHUsl CBETa OT yrja MaJeHUs W yria MPeIoMJICHHs OT yria



NaJcHNs). IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pPE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
Gu3MYECKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NIeJaTh BBIBOJBI 1O
pe3ynbTaTaM HCCIeA0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TPH pPaBHOYCKOPCHHOM JBUKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas Ccuja coOuparomeid JIMH3bI, PaAUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJII0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH IIPH paboTe C J1a00paTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENh aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUECKHX IPOIECCOB
Ipy pEenIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroIIeH JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH NI oOecriedueHnsi 6€30MacHOCTH MpU 0OpaIlieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO  COJCpKAHUSI B
HuTepHeTe, caMOCTOATEIBHO (OPMYIHUPYSI TOMCKOBBIN 3allPOC, HAXOIUTh



IYTH ONPEENIEHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTEepHAIbI,
pecypchl ceti MHTepHeT, BiiageTh MpUuEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHusl HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOESKTHOW WIIA MCCIIE0BATENBCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1
e A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHnue Be 1
P teetsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ’ | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanuye 3
CKOC ABIDREHHE https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 eXaHrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorera [IOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. MexaHu4yecKkue siBJeHHS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKue BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 aXIOMEHHE OENOro CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpoctiiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 HAAepHbie peakiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa O pUpoE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMIIepaTypbl IPU MOMOIIN
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
Temrneparypsl"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3Yy4aroT IPUPOJY.
EcrecTtBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIei

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAJBHOCTD NOJETA IIapHKa,
MYILEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

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




Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIHUE JUCKPETHOE CTPOCHUE bubnmnorera [IOK
A He HeKp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EAMHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS bubmmorera [TOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK IpHUYHHA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00bEMa TeJa 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpezneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuorexa [JOK

18 BenecTBa" https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlabGopaTtopHas paborta «3ydueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Pemnienue bubmmorera [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta”
3 Cuia TshDKeCTH Ha APYTHX IJIaHeTax. bubnunoreka [JOK
Pu3nYeCcKUe XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxkeHne ABYX CHJI, HAaIpaBJICHHBIX
26 10 OJTHOM H);ﬂ?\,i)ﬁ. ’ bubmmorexa LOK
. https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
7 Pemenue 3agau mo reme
"PaBHonelicTByrOMmIas cuin”
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONpPUKACAIOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunbi»

13 Hasnenue. CriocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHU Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U 1;a3aMI/I. 3akoH bubmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JEWCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

17 Pemenue 3amad mo teme «/laBnenue B bubmuorexa [JOK
JKHMIKOCTH U rase. 3axkoH [lackais» https://m.edsoo.ru/ff0a2826

38 CooOrmarommuecs cocyapl bubnmnoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOMN
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(epHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3IYX TMOCG)EPHOE JABIICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro JaBieHuUs. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTB(II)HIE)I OBHEM bubnrorexa LHOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud nmo reme
"ATMmocdepHoe naBieHue"
JleficTBUE )KUJKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJI0 bubmmoreia LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIIEH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH_ICI\/'I Ha TEJIO, IOTPYKCHHOC
B XKXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTh YacTH TEJIa)»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKHU H
onpeereHue e€ rpy30mno bLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEH
U ra3oB»

Mexanuyeckas pabora

MomntHocts. EquHUIEI MONITHOCTH

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{f82

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

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBubrit ypok. Pabora ¢ Tekctamu
1o Teme «J/laBienue TBEPbIX T,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




59

60

KUIKOCTEH U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccrenoBanue yclioBHii paBHOBECHSI
pbIryaray

Pemmenue 3a1a4 o temMe «Y CI0BUSA
paBHOBECHsI pblYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumnmenT mone3noro neicTBus
MexanusMma. JlabopaTopnas pabora
«M3mepenne KIIJI HakOHHOM
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
motrHocTh, KIT/1"

MexaHuueckast PHEpIHsl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
M3MEHEHUS KUHETUYEeCKO! 1
MOTEHIINAIbHON SHEPTHH NPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHON
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlIit ypok. Pabora ¢ TekcTamu

bu6mmoreka [JOK




o TeMe "MexaHnueckoe IBUKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Pabdorta. MOIIHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10O 63 12

[NPOT'PAMME




8 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
. bubnuorexa [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 XKHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannunueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TernmoBoe pacuIMpeHre U CKaTHe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIepaTypbl CO
8 CKOpPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO /111 HarpeBaHUs Tea
Y BBIJICJISIEMOTO UM TPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2en VnenbHas bubmmorexa [TOK

P ghde https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas temiora bu6mmorexa [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATypPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIAJKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHErO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TerroBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

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

28

KonTponbhas pabota no teme
"TerioBEle saBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

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

29

30

DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ]1 UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEIl.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

1 HanpsiskeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snekrpuyueckux 3apsjios.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKHUM TOK, YCIIOBUS €TO

36 cyuiectBoBaHus. McTouHnkmu bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJlIax, bubmuorexa [JOK
JKUJKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘leI/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopras pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopoB”

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a601}“)1,1 u II\)/[OI_I_I}II)OCTI/I :—)JIeKTqueCKOFO Bubmorexa IIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKre e 1 MOTPeOnuTenn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
55 Ypok-uccnenosanue "Mzydenne bubnnorexa [HOK
MOJ€H MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa [JOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBud. [10CTOTHHBII
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKre 3apsiibl.
P P bubnmoreka [JOK
58 3apsKEHHbIE TeJla U UX

B3auMoaercTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

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

60

OmnsIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne HIeKTPOMarHuTOB B
texHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
AJEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paloThI eKkTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. Crocoos
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIeKTpUIecKe U




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEKTpUUECKHE U MAarHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabora ¢ TekcTamu |
1o TeMme "MarHuTHbIC sIBJICHHS"
OBILIEE KOJIMYECTBO YACOB IT1O 68 145

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| MexaHnndeckoe JBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabora "Onpenenenue

7 YCKOpEHHUS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKpykHOCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yka https://m.edsof)_.lru/faneca2
16 Pewenue 3amau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crna Tperis https://m.edsofru/fanf738
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(pdurmenTa TpeHUs CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [TepBast kocMuyeckasi CKOPOCTb. bu6nmorexa LIOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcHe MaTepuabHOM TOUKHU.
AOGCOIIFOTHO TBEPIOE TEIIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpIOTO TENA €
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHnTp TspKECTH
PaBHOBecue mMaTepraibHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LenTp TspKecTn
73 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TeMe "MexaHndecKkoe IBHMKEHNE bubmmorexa TIOK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaunmopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHU UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexanndeckasi paboTa U MOITHOCTh https://m.edsocL).Iru/ffObOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuil ¥ NPy KUHHBINA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
YacTOTHI U Iepuoja KojaeOaHmi
PY>KUHHOTO MasTHHUKA»

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

47

Jlaboparopnas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2 1fe

51

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoueOaHus ¥ BOJTHBI"

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI COXpaHEeHMs. MexaHu4ecKue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitnoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO hitps-//m.edsoo.rw/fi0b3c5e
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanne
66 3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHUus Ha
rpanuiie "Bo3nyx-crexno""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckast cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHuit B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmorexa HOK
A — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxeHue 6enoro ceera B CIEKTp.
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOcOf4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTp U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX bubmmorexa [TOK
P H pelt P https://m.edsoo.ru/ffO0cOe2a
HaOJIIOACHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTephepeHys u audpaxus"
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjonieHue cBera
79 atomoM. KBanTel. JInneiuateie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CICKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N3oTonsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PagnoakTuBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ffOc1b4da
85 [Tepuon monypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIE
P Gep bubnuoreka [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P p https://m.edsoo.ru/ffOc1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBsa3b bubmmoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemrenue 3ampau no reme "SnepHeie
peakuuun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounnku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenuus "Anepunas

01 sHepreTHka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmmnoreka HOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbI€ siBeHUS"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbI€ siBeHUS"
[ToBTOpenue, 0600IIEHNE.

94 JlaGopaTopHbIie pabOTHI IO KypC brbmorexa [OK
" patop . P " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o6o0menue. Pemenue

95 ACYETHBIX M KAUE€CTBEHHBIX 3a/1a4 10 bubmmorexa [TOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLecchl

96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX U Ka4E€CTBEHHBIX 3aa4 110 hitps-//m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubmmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KUIIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYILECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYEHHbIE CBOHCTBA Tel M (U3MYECKHUE SIBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (IU3MYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITMYNH

L.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IG SABJICHUSA KW IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYMHHO-CIEICTBCHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOrMYecKWx ImaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIIbl, CBS3BIBAIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J1a4dl  3alUChIBATh KPAaTKOE YCJIOBHE, MOJCTABISAThH
¢u3nveckre BeIUUMHBI B (POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pPe3yJabTaT, HAXOAUThb OIIUOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh  IpOBEpsieMble
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
nu(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIOJb30BAHUEM MPAMBIX HW3MEPEHU,
y4acTBOBaTh B IIJITAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYs NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeNaTh BbIBOIBI

0 pe3yJibTaTaM HCCIIeA0BAHUS

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
Hpe,E[JIO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUS H3YYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX OIMCaHU,
UCTONB3ysl 3HaHUA O CBOMCTBaXx  (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH




1.15

OPUBOANUTH TNPHUMEPHl (HAXOAUTH HH(OPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUH W MyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICITATh MH(OpMANUIO, KOTOpas SBJSIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALHH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJe MyOJUYHO JielaTh KpaTKue COOOLIECHUS O
pe3yibTaTaXx MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPHU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B IpYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIIHUX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tl U (PU3MUECKUE SBIIECHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (hPOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYUHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpapUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBJIGHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX IS pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ PEIICHUs, MPOBOAUTHh Pacdy€éThl M CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MECTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAO0OBAaHMsA, BBIACIIATD
MMPOBCPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IMPABUJIIBHOCTL IOpsSAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

IPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Teln:  (OpMymuUpoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHHM:
IUIAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJUIl U TpadUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3Yy4EHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBJISTH CXEMBbI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COEVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIeH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUs (U3NYECKUX 3HAaHUHN B MOBCEIHEBHOMN
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OoOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTHYCCKOTO IMOBCACHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIONIMXCS 3HAHUA W TYyTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJIb30BaTh TPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJCpXKaHUs, CIPAaBOYHBIC
MmaTtepuansl, pecypcsl ceth MHTepHer; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3eHTalue

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPY BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

paspemarh KOH(OIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/IHCCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHUpeE, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

1.4

ONMCHIBATh HW3y4YCHHBIE CBOMCTBA Tl M (PU3MUYECKHE SBICHHA,
UCTIONB3Yys (U3NYECKHE BEIMYMHBI, INPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (DU3MYECKHH  CMBICT  HCIOJIB3YyEeMBIX  BEJIMYMUH,
0003HauEHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTH  TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHX ILIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOMICTBa

(bU3NIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ahauu (omMparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUChIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATH HEJIOCTAIOIIME HJIU
M30BITOYHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHusl, IPOBOJUTH PacuéThl M OLEHHUBATh PEATUCTHUYHOCTH

MOJIyYEHHOT0 3Ha4YeHUs (PU3MUECKOI BEIINYMHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIO0BAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOAWTH OIBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefieNisis CpeAHee 3HAaueHHWE H3MepseMoil BenuuuHbl (PokycHoe
paccTostHUEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MEpeHUs (M3MEPUTEIBHOTO TPUOOopa)

1.11

IPOBOJUTHh HCCIENIOBAaHUE 3aBHCUMOCTEH (DU3NYECKUX BEIMYUH C
HCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHUN: IIAHUPOBATh HCCIECIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pe3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEIIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMUCAHUSA, HMCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MpPH PELICHUH Y4eOHO-IPAaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HH I8 OoOecredeHus O€30MacHOCTH TpU  OOpaleHUH C
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK MHPOPMAIHU (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMmocTosTensHO (OpMYIHpys TOMCKOBBIM  3ampoc,
HAaXOJUTh IYTH  ONpPENENCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth HTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO IPEICTAaBIATh PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONPOBOXIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBIOJHEHUN Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesTh 00S3aHHOCTU B IPYIMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TPYIIBL, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
@usuyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenWuUHBL.  V3MepeHune — QuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

M3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrtecTBeHHOHay4yHBII METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBHUIKEHUE TUIIOTE3,
HKCIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTiueckue paboThI:

###Parf##113MepeHne pacCcTOSIHUIM.
###Par###lI3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

###Par###OnpeneneHue pa3MepoB MalIbIX Tell.
###Par###l13mepeHne  Temrneparypsl IpU  ITOMOIIU

KUJIKOCTHOTO TEPMOMETPA U TaTYMUKA TEMIIEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

###Par#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par#H ]| Brokenue YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHS  4YacTUIl C  TEeMIepaTypoM.

BbpoyHoBckoe nBmxkenue, nuddys3us

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Par#H##ArperaTHble COCTOSIHUSI BEIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocBA3b MEXKJy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (otorpaduii).

2.6 #H##Par###ONbITEI o HAOII0ICHUIO TEIJI0BOTO

pacIIMpEHHs Ta30B.
H###Par#H##ONbITBL 10 OOHAPYXKEHUIO JIEHCTBUS CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMeEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
###Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HUU. Pacdy€r myTm U BpeMeHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt## InotnocTs BemiectBa. CBSA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BhEMa BeIecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAECUCTBHUS TEN
16 Cuna ynpyroctn u 3akoH ['yka. M3mepenue cunbl c
' MOMOIUIbIO JUHAMOMETpA
37 #H##Par###IBnenue TaroreHuss u cuna TspkectH. Cuna
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
13 Cuna tpenusi. TpeHHe CKONBXEHUS U TPEHUE MOKOA.
' Tpenue B Ipupoae U TEXHUKE
19 ##H#Par###Cnoxenne cuil, HaMpaBiICHHBIX 10 OJHOU
' npsMoid. PaBHoieCTBYIOIAs CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIsE u Tak jgainee). OmnpenerneHue cpeaHen
CKOpOCTH CKOJIB)XEHUS OpycKka WM IIapuka 110
HAKJIOHHOM  1uiocKkocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOILIUE
3aBHCHUMOCTB pacTshKeHUs (aedopMariu) mpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja U

XapaKTepa COIMpHUKaACarOMUXCA HOBerHOCTeﬁ

dusnuecKkue sBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texauueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAoro Tenma. CrocoObl YMEHBIICHUS WU

+ YBEJIMYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIepaTyphbl
43 [lepenava naByieHusi TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKHE MaIlIMHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 IMuapocraTudeckuit mapagokc. CooOIIaronmecs CoCcyabl.
['uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnu u atmocheproe naBienue. [IpudanHb
45 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABICHUS OT
BBICOTHI HAJ] yDPOBHEM MOPSI
16 W3mepenne armocdepHoro npapneHus. [Ipubopsl ans
' HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS
JlelicTBME XUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumesnoBa) cuiia. 3aKoH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYyKEHHOH B JKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIONICH CUJIbI, TEHCTBYIOIIEH Ha
TEeno,  MOrpyxEHHOEe B  JKUIAKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIICH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TEJIa U OT IJIOTHOCTHU
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTpYMpPOBAaHHUE  JIOJAKM M  OlpeaelieHne €€

TPY30I0IbEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKUBOI OpraHu3sM, IJIaBaHHuC

pBIO

4.11

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYHBI,
YCTPOMCTBO BOJONPOBOJA, TI'MIPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHn4deckast MOIIIHOCTD
s3 [TpocTele MeXaHWU3MBI: pbIYAr, OJIOK, HAKIOHHAS
' MI0CKOCTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWKU.  Koaddumment
5.5 ITOJIE3HOTO NENCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast YHEPTUM TEJa, OTHATOTO HAJ 3eMIIEN
5.7 Kunernaeckas sHeprus
53 [Tonnas MexaHnuyeckass SHEprusi. 3aKOH HM3MEHEHUS U
' COXpaHECHHSI MEXaHUYECKOW YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




###Par#H##Onpenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBI)KCHHM Tella [0 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHUs
peruara. HMsamepenue KIIJI HakgoHHON TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue YCTpOHCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOABUKHBIM OJIOKM, HAaKJIOHHAs! TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKOHN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3smepbl
' MosieKyl.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucrtamnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUN
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIIOBOTO IBHKEHUS YaCTHULL
6.7 Buytpennss sueprust. CriocoObl U3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terionepeada U CopepiieHue padoThbl
6.8 Bunpl Tenonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIUS,




U3Iy4eHUe

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUs
[TapooOpa3zoBanue u  KoHJeHcalus.  Mcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIJIOBOro ABUraTess. TeroBble ABUTATENd U 3alluTa
OKpY’Karolllen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#H#H#Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
###Par#H##OnbITEI 10 BBIPALIUBAHUIO  KPUCTAIJIOB
MOBAapEHHOM COJIM WM caxapa.
###Par###OnpITel 10 HAONIOACHHWIO  TEIJIOBOTO
617 pacCIIMpPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###PartH##Onpenenenue NaBlIieHUs] BO3ayXa B OayuioHe
HIpuIa.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIQKICHHUSI.

###Par###] [poBepka rUnoTe3bl JMHEUHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




6.18

TpYOKe OT TEMIIEpaTypHl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadn U padoThI
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBJICHUS TEIIOOOMEHA WIPH
CMEIIMBAHUU XOJIOTHOU U TOpsSYEH BOJIBI.
#H##Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUITHHAPOM.

#H##Par###OnpeneneHue yEIbHON TEIIOEMKOCTH
BEIIECTBA.

###Part##lccnenoBanue mpoiecca UCIapeHus.
#H#Par###Onpenenenue  OTHOCUTENIBHON  BJIaKHOCTH
BO3/TyXa.

#H##Par###0Onpenenenue yaelbHOW TEIUIOTHI IJIABJICHUS

JIpaa.

Odusnyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, I[PUMEpHI
HCIIOIB30BAHUS KPUCTAJIOB, >KUJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJIb BHYTPCHHETO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH KynoHa

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsUKEHHBIX TE OT
BEJIMUYMHBI 3aps0B U PACCTOSHUS MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
OnekTpuyeckas uenb. Cuwia Toka. DJIEKTPUUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa aJ1s yyacTKa Lenu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKkoe 3aMbIkanue
[TocrossHHbIe MarHuTHl. B3auMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJe PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JlelicTBUE MarHUTHOIO IOJISI HA MPOBOAHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSHHOIO TOKAa. VMcmonp3oBaHue
' BJIEKTPOJIBUTATENIC B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  ®@apaned.  SBieHHE  BIEKTPOMATHUTHOMN




naaykuuu. I[Ipasumno Jlenna

DIeKTpOreHeparTop. CriocoOsr MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIINN Ha

BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

HccnenoBanme pAeicTBUS DIEKTPUUECKOTO TONs Ha

MIPOBOJHHUKY ¥ TUAJICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYCCKON LIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHue HAMIPSHKCHHUS.

HccnenoBanme 3aBUCHIMOCTH CHJIBI TOKA, HYIIETO Yepes3

PE3UCTOp, OT COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOTr0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHUS HaNpsHKEHUM NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Aasi CHJIbl TOKa MpPU MapajuieIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — JJIGKTPUYECKOIO  TOKa,
BBIJIEJISIEMON Ha pesucTope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJI OCTOSIHHBIX MArHUTOB IPU
uxX Oo0beAMHEHUM |  pasfencHuu. VccremoBaHue
JEHCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




BSaI/IMOHGfICTBI/IH KaTylmlKyu ¢ TOKOM U MarHiuTa OT CHJIbI
TOKa MW HaIlpaBJICHUA TOKa B KaTYHIKC. HSy‘IeHI/IC

I[CP'ICTBPIﬂ MArduTHOrO II0JIsI Ha IIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YCHUS U HaIrpaBJICHUA

WHAYKIOUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE Toje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HHU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, 3JIEKTPOJBUraTEIb

MOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenra [IpoBepsieMbie 2IE€MEHTHI COACPKAHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
. Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
5 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBHXKECHHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H#Par##HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKECHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HEPaBHOMEPHOM JBHKCHUU




VYckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 ###HPar###CBo00nHOEe nanenue. OnpITel [ammies
###Par###PaBHOMEpHOE JIBM)KEHHE 110 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluHeitHas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMN cyneprno3uuu CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par####Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
8.13 CHJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPEHHUS
#H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
819 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaeHUS
JBmxenne  muaHer  Bokpyr  Comuma.  IlepBas
815 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
##HPar#H#PaBHoBecHe TBEPIOro Tena C 3aKpEIIEHHON
817 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. I3mMenenue umnynbca. UIMnynsc cuiibt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #Hi#HPar#H#PeakTuBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb
PaGora cun TsxkectH, ymnpyroctd, TpeHus. CBs3b
822 SHEPrUuu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO Hal
823 MTOBEPXHOCTBHIO 3eMIIH
8.24 IToreHumanpHas YHEPTUs CKATOU MPYKUHBI
###Par###Kunernueckass  sHeprus.  Teopema o
825 KMHETUYECKOW SHEPTUU
8.26 ###Parf###3akoH coXpaHEeHUs] MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHEel CKOPOCTH CKOJIbKEHMsI Opycka
WIA JBWKEHHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpezneneHue ycKOpeHUsl Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka rUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWIBl HOpPMalbHOTO JaBieHus. OmnpenencHue
KodpduuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXHHBL. OnpeneneHne padboOTHl  CHIIBI
TPEHUST TpU PABHOMEPHOM JBWKEHMM Tejla IO
TOPU30HTANILHOM MoBepxHOCTH. OmnpeneneHue padOTHI
CHJIBI  YOpYrocTh  MNpu  HoabéMe  rpy3a ¢
WCTIOJB30BAHUEM  HETOABIDKHOTO W TIOJBHIKHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEUHOW CHCTEMBI, PEaKTHBHOE
JIBMDKEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpoWCTBa:  CIUAOMETp, JATUYUKU

TOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMIUTUTY/a
92 Maremarnueckuit u MIPY’KUHHBIN MasITHUKHU.
' [IpeBparieHre sHEPrUU Ipu KoJIeOaTEIbHOM JIBHKEHUH
93 3aryxatomue KosnebaHus. BbIHyXIeHHbIE KoJeOaHMs.
' Pe3onanc
Mexannueckne BOJIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
94 [IpomonbHBIE M TONEpeYHbIe BOJHBI. JlIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 WnudpasByk u yapTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Ilepuona  KosebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl W Ilepuoja  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPYKHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOOIHOTO NaieHUs
dusnueckue SBICHUS B NPUPOJAE: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
99 TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. 9J'ICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

' BonHoBBIE CBOCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHue CBOMCTB  DIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnyeckue SBICHUS B MpHUpPoAE: OHUOIOTHYECKOe

10.5 neiicTBue BUJUMOTO, yIABTPapUOIETOBOTO u
PEHTT€HOBCKOT'O U3JTy4eHUN

10.6 TexHnuueckue YCTpOMCTBA: HCMOJIb30BaHHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAXKEHHUE CBETA
11.5 JIunza. Xop jiydeil B IMH3€
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONA U
' TeJecKoIa
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OmnbiTel HptoTOHA.
' CrnosxeHue ciekTpajabHBIX 1IBETOB. Jlucnepcus ceeTta
[IpakTuueckue padbOTHI:
#HHtPar###ccienoBanue 3aBUCHUMOCTHU yria
OTpa)XeHHs CBETOBOTO JIy4ya OT yIJia MaJeHHUsL.
###Par##H##113ydeHne  XapakTepUCTHK  H300paKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
#HHtPar###ccienoBanue 3aBUCUMOCTHU yria
MIPEJIOMJIEHUSI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 TPAHMIIE «BO3IYX — CTEKIION.
' ###PartH#lonyuenne W300paKEHH C  MOMOIIBIO
coOuparoIe JTMH3HI.
###Part##Onpenenenue (POKyCHOTO pacCTOSHHS U
OINITUYECKOM CHIIBI COOMpAIOIIEH JTNH3BI.
#H##Par##H#OnbITEl 110 pa3lokeHuio Oeroro ceera B
CHEKTP.
#H##H#Par####OnbITEl 10 BOCHPUATHIO LBETA IPEIMETOB
P UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIBTPHI
®usunyeckue sBIeHUs B npupoje: 3arMeHus CoJHIa u
11.10 JIyHbl, 11BE€TA TEN, ONTHYECKHUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 TexHnuueckue YCTPOMCTBA: OYKH, TIEPUCKOII,




(doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBLGIE ABJIEHUA
121 OmnbiTel Pezepdopna m 1utanerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanne W moriomeHue cBera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3nydeHHs
124 Crpoenne aromHoro sgpa. Hykinonnas Moxens
' aTOMHOTO sapa. M3oTonsl
125 PanuoaxkTuBHble npeBpaieHus. llepumon momypacmana
' aTOMHBIX SI7IEP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsilOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas osHepretuka. JledcTBHE — pagMOAKTUBHBIX
' U3JIy4EHU! Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOorpadusim).
N3mepenue paanoakTuBHoOro poHa
®usnueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIyUYCHUE MPUPOJIHBIX MHUHEPAIOB,
NEICTBUE PAaJUOAKTUBHBIX H3IyYEHUH HaA OpraHU3M
YeJIoBeKa
1212 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIMBUyaJIbHBIN JO3UMETP, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJHU DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeid poau (UMK B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(U3UYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BEUIeCTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, OJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXKalOIIeM MHUpe, BBIACHSAS WX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Brnanenne ocHOBaMHM TOHSATHHHOTO ammapara ¥ CHMBOJIHYECKOTO
A3bIKa (DPU3UKU M MCIIONB30BaHME MX ISl PElIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTephu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA T€NI U (I)I/ISI/I‘-ICCKI/IC SABJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Brnagenme ocHOBaMH METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuIo/IeHHs MpaBUil O€30MacHOro Tpyaa: HaONoJeHHEe (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLIMH, OMHUCBHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO COOMpPaTh
OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKLUH, BBIUUCISTH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIL;
CaMOCTOSITENIFHO ~ COOMpaTh OAKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBaHUE 1O  MHCTPYKLUUH,  IPEJICTaBIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YyJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, MOJEIU CTPOCHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO si/ipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTYallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€THble 3agaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl W (OpPMYJbl, CBS3BIBAIOIINE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OLCHUBATH PCATUCTUYHOCTL ITOJTYUYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

(bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMeHue XapakTepu30oBaThb INPUHUUIBI  JCUCTBHA TEXHHYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUE




3aKOHOMEPHOCTHU
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YMeHue HUCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro COAEp)KaHUs C MCIOJIb30BaHHMEM HH(POPMAlMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHUE OLEHUBATH JOCTOBEPHOCTH
HOJYy4eHHOM HMH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue 0a30BbIMM  HaBbIKaMU  IpeoOpa3oBaHUs
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHH CKOPOCTH, IPOEKIUU
NEepEMEIICHHs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSAMOJIMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBI TeJa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSAMOJIMHEUHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IMEPEMELIEHUs, NPOCKLHUU CKOPOCTH U IPOCKLHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOJIUHENHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHUMOCTH OT BpPEMEHM MJi NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOEKLUHU IIepEMELICHUsI, KOOPAUHATBl IIPH PAaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBoboxnoe nageHue. PopMyIibl, OMHUCHIBAIOIINE CBOOOJHOE MAJeHHUE Tela I10
1.5 BEePTUKAIM (JBUKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPCHHS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tella 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTU 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

YCKOPCHUS. CDopMyna JJIST BBIYUCIICHUST YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTB BemiecTBa. CDOpMy.]'Ia JJIsL BBIYUCIICHUA ITIJTIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cui
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha

TCIIO

1.11

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJYJIS CUIIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMHpHO@ TArOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna ajsi BBIYUCICHUS CUJIBI TSKECTU BOIHM3H moBepxHocTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbc Tena — BeKTopHas pu3ndeckasi BeIUYnHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUS UMITYJIbCa JJIs SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexanngeckas pa60Ta. (I)OpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYMCIICHUA

KMHETUYECKON YHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou sHeprun. opMyra AJisi BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E 2
1.19 3aKOoH COXpaHEHHUs MEeXaHWYECKON sHeprun. PopMyia JjIs 3aKOHA COXPAHCHUS
MEXaHWYECKOM IHEPrur B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBparienue MexXaHUYECKOM SHEPTUU TIPU HATMYUU CHUIIBI TPCHHUS.
[IpocThie MeXaHU3MBI. «30JI0TO€ MPABUIIO» MEXAHUKH.
Prruar. Momenrt cuiel: M - FL
VcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBukHBIM 1 HenoABMKHBIN O0510KK. KII/I mpocThIX MeXxaHU3MOB,
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyna 17151 BBIYMCIICHHS 1aBICHUS TBEPIOTO Tena:
_F
P= ch
101 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyra 17151 BBIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=pgh+Dg,
1.22 3akoH [lackans. ['mppaBnuyecknii mpecc
3akoH Apxumena. Popmyna s ONPEACICHUS BBITAIKUBAIOIIEH CHJIBI,
JIEHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD UM I'as3:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYAOB U BO3AYXOIIABAHUC




1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAA, TEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHEpruud mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanunyeckue BOJHBI. [IpoAoJibHbIE M TOINEPEYHBbIE BOJHBL. [[MHA BOJHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXWMEIOBOM CHIIBL; >KECTKOCTH
OPYXHUHBL; KO3(PUIMEHTa TPEeHUsS! CKOIbXKEHHUS; paOdOThl CHJIBI TPEHUSI, CHIIbI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKka HO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUs: Opycka Npu JABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUII MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIBI, JEHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHIKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JAABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHU
negopManuu MpYXUHBI, YCKOPEHUs1 Opycka OT Yrjla HakJIOHA HaIlpaBIISIOICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJICOAHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHUs phluara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUIHWBbBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(hepHOro JaBiIeHHUS Ha XUBOW OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUSA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOILAOIIUECS] COCY/Abl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKU Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, IXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTRA.
Kpucrannuueckue u amopdHbie Tena

55 JBwxkenue wyactuiy BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBumxenue, nuddysus

2.3 CmaunBaHuE U KallWJUISIPHbBIE SIBJICHUS

24 TennoBoe pacIIMpEeHHE U CKATUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsas sHeprus. PaGora u Termomepenaya Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buap! Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue ten. KoaumdecTBO  TEJIOTHL. Y AelbHAst
TETIIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpoOIEccax. YpPaBHEHUE TEIJIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHeHHE BHYTPEHHEH SHEPrUU B IPOLIECCE

510 UCIapeHuss M KOHAeHcauuu. KuneHwe IKMIKOCTH. YJIenbHas TeIioTa

‘ napoobOpazoBanus: L = Q/m

2.11 Brnaxxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsauus. I3MeHeHWe BHYTpEHHEH JHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allN. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIKMBA. y,[[eJ'II)HaH TCIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuniumne! paboTe! TermaoBbix ABuraTenei. KI1/I rermoBoro asuraresns

Ilpaxmuueckue pabomul

H3mepenue yaenbHOM TEIUIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYHK) ONYIIEH HArpeTbld UIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LWJIMHIPOM, IOCJE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEJIIBHOM BJIAXHOCTH BO3AYXa; YACIbHOM TEILIOTHI
IJIaBJIEHUs Jbpja. MccnenoBaHue M3MEHEHMS TEMIIEPATypbl  BOABI  IPU
pa3JIMYHBIX YCIOBHUSAX; SIBICHUS TEIJIOOOMEHAa NMpPU CMEIIUBAHUU XOJOJHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHHs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSIKCHUC W KaAIIUJIIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JIEKTPUUECKHX 3apsI0B
B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

Onektpruueckoe mnone. Hanpsok€HHocTh  3sekTpuueckoro mnoiid.  [IpuHnmn

CYTMEPIO3UINH YJICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsaoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKY U AUDTIEKTPUKHU

3.6

[TocTossHHBIN A7EKTpUYECKU TOK. JlecTBUS 3nekTpruyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y IEITBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
18 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U:I=I+1; Rz%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
3.10 PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOE IMOJIE OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe moOJIE IIOCTOSHHOIO MarHuta. B3anMoOIeNWCTBUE IOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenHue 35ekTpoMarauTHor nHAyKuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenne  3NEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 WccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHU.




[IpoBepka mpaBuna JUist ANEKTPUUYECKOTO HAIPSHDKEHUS IPU IOCIIEN0BATEIbBHOM
COEJMHEHUU IPOBOJHMKOB; IpaBWia Ui CUJIbI BJIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS1 )KM3HU Ha 3emiie, MOJSIPHOE CUSIHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOcCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPOITPUOOPHI (mpumepsl), JNEKTPUYECKUE
OpEeOXPaHUTENH, SJICKTPOMArHUT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEL. [lIkana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCcTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JMUH3BL. OnTHYecKkas cuia
. muH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuuyeckue pabomul
###Par###lI3Mepenne ONTUYECKON CHUIIBI COOMpAroIed JUH3BI;, (POKYCHOTO
paccTosiHusL coOuparoliei JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MPEAMETa U
n300paxKeHusi, Korja MpeiMeT paclojioKeH B JBOMHOM (Qokyce), moka3aTels
3.26 MPEJIOMIIEHUS CTEKJIA.
###Par###lIccnenoBanue cBONCTBa M300pa)KeHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHHUsT (POKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTHU yIjla MPEIOMJICHHsS CBETOBOIO Jiyya OT YIJia MajeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
327 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-




pacriazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [nanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOI0 U MACCOBOT'O YMCET
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIbHBIN JO3UMETp, Kamepa

Bunbcona, snepHas s3HEpreTruka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocsemenue»

» Gusuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eprimkun .M., BanoB A.U. AkimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[leppimikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKMOHEpHOE 0011IECTBO

«M3parenbctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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