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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYaroUIUXcsi M OpraHU3alui0 U3YYeHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBiIsAeT Hamboyiee SCHbIE OOpas3Ibl TPUMEHEHWsS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @exnepanuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOUIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COAEPKAHUE OBYUYEHUSA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKd H3y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHBII METOJl MO3HaHWA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEJIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. @uznyeckue npuOOpPhl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpezeneHne UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJl.
5. M3mepenue temmeparypsl NpH MNOMOIIM KHIKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOoJiblle BhICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHHUSI.

SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTy. Crila TsKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHHS Tejla.
N3mepenne CKOpOCTH NPSMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
CnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenne CpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.

1
2
3
4. HaOmroneHve n3MeHeHUs! CKOPOCTHU MTPHU B3aUMOJICHCTBUM TET.
5
6

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIAKOCTSIMU M TrazaMu. 3akoH Ilackansa. [IHeBmMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 000y0uku 3emuu. OmbiT Toppuuenmu. M3mepenue arMochepHOTO
JaBJIE€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUSL.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00BEMaA MOTPYKEHHOW YacTU
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

o Uk w NP
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8. YCJIOBHE IUIaBaHUsA TEJN: IUIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeEprus.

Mexannyeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.
8 KUIACC

Pa3zgeua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudectBo TemioTsl. YenbHas TEMJIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPAILLEHUSI SHEPTHH B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro pacuvupeHus Tem.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH 00bEMa U HArpeBaHUM WU
OXJIQXKCHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJiIeHue Py COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnossd. IIpuHnmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHHS
JIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaAIpPSKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuIeNIbHOE  COEIMHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DnexkTpuyecKre enu U MOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
JIEKTPOMArHUTOB B TEXHUKE. JICICTBUE MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MTOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAaHEHUS JIEKTPUUYECKHUX 3aps/I0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W N RE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHune CHitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HaPsHKEHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHie€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCUMOCTb HAIIPaBJICHUS WHIYKIHOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HHKHOBEHUS.

DIIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.

OneITel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

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

H3mepenne u peryinpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIHEC 3aBUCUMOCTh ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JIsd CHIBI TOKa TPH TapauieIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH  3JCKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.



15. I3yyeHne MarHuTHOTO IO TMOCTOSIHHBIX ~ MAarHuTOB NOpPU  UX
OoOBEMHEHUH U Pa3/ICIICHUN.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH CHUJIbl  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMEpHOE ABMKEHHE MO OKpyXHOCTH. llepuon u yactora oOpalieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CHUla
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHOl TOUKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.



o vk~ w

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

Habnronenne MexaHn4eckoro JBUKEHUS TeNa OTHOCUTENBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ PpaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa ITPU a0COIOTHO YIPYTOM B3aUMOACHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM MTPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [jii pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH  CUJIBI TPEHUS CKOJIBKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyJa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONEPEYHbIE  BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOThl W Tepuojaa KoJIeOaHMH MaTEeMaTH4E€CKOIo

o v oA W

MasTHHKA.

2. OmnpenerneHue 4acTOThI U NIeproia KoieOaHull NpyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepuo/ia KOJieOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUoAa KosieOaHUil rpy3a, MOJBELIEHHOTO K
HUTH, OT Macchl rpys3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb3oBaHUME TMOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpOCKONIa M Tejeckoma. ['nma3 kak onrTumyeckas cucrtema. bim3opykocts u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300paxkeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

W X N R WwN e

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJIeHus.



2. W3ydeHue xapakTepUCTHK H300pakeHHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria NPEJOMIIEHHS] CBETOBOIO Jy4a OT yrjia
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnpITHl 1O BOCHPHUATHIO I[BETa MPEIMETOB MPU HUX HAOIIOJECHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Peszepdopaa u manerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PagnoaktuBHoCTh. AJbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakrtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleWMCTBUS pPagUOAKTUBHBIX H3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (pU3MKH, a TakkKe IS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHHs, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
(u3nYecKue BJIECHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO MCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA POI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne Gu3uMKH Ha YPOBHE OCHOBHOTrO 00IIEro oOpa3oBaHUs HAIPaBJICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3YNIBTATOB.

B pesynbraTe n3ydeHus: GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE TUIHOCTHBIC PE3yIbTaThl B

YJacTH:

e 1) mMaTpMoOTH4ECKOr0 BOCIIMTAHUA:

e - MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKol HayKu;

e - IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 0OCYKJICHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuky;

e - OCO3HaHUE BAXHOCTH MOPATHHO-ITUYECKUX MPHUHITUIIOB B JCATEIHHOCTU
Y4EHOT0;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:



- BOCIIPHUSITHE ACTETHYECKHX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MIO3HAHMSA

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEUIIEH COCTABISIONICH
KYJbTYPHI;

- pa3BUTHE Hay4YHOW JIFOOO3HATEILHOCTH, MHTEpEca K HCCIEH0BATEIbCKOM
NEeSITEBHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLHMOHAJIbLHOIO
0J1aronoJIy4us:

- OCO3HaHME LIEHHOCTU Oe3omacHoro oOpa3a XKU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXKHOCTU TNPaBWI OE30IaCHOTO TIIOBEJCHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBaHHEM B
JOMAIIHUX YCIJIOBHSIX;

- c(OpPMHpPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHUE CBOEr0 IIpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4yacTHWe B pEUICHUU NPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

- HHTEPEC K MPAKTUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrM4eCKOT0 BOCIIMTAHMSA

- OpUEHTAlMsl HAa MpUMEHEHHE (U3MUECKUX 3HAHUM U1 pelieHus 3a1ad B
00JIaCTH OKpY’KalolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MOCJEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

- OCO3HaHHUE TII00AJIbHOTO XapaKTepa JKOJOTMYECKHX MpoOjeM U MyTed ux
peuieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBMAM COLMAJILHON W NPHPOJIHOM
cpeabl:

- TOTPEeOHOCTh BO B3aWMOJEHCTBUM MPU BBIOJHEHUU MCCIECIOBAHUN H
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
TIPYTHX;

- TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NS TENbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (GOPMYIUPOBATH
U7IeH, IOHITHS, TUIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUSAX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUK W KOMIIETCHTHOCTEH B 00J1acTH
bu3uKy;



e - IUIAHUPOBAHHE CBOETO pA3BUTHUA B MPUOOPETEHUM HOBBIX (PUINUECKUX

3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e - OIICHKAa CBOMX JICMCTBUH C Y4Y€TOM BIIMSIHUS Ha OKPYXKAIOIIYI0 CpEmy,
BO3MOKHBIX TJI00aJIbHBIX ITOCIICICTBHUA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HAa YPOBHE OCHOBHOTO
oO1ero oo6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCATbHBIC YICOHbIC IeHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJSATHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eicTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHABJIMBATh CYMIECTBEHHBI MPHU3HAK KJIacCHU(PUKAIIUNA, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOACHUX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBECHHBIC CBS3U TMPU HM3YYCHHH (PH3NICCKUX
SIBIICHWHA W TIPOIICCCOB, JIeJaTh BHIBOJBI C MCIOJB30BAHUEM JICTyKTHBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(U3UYECKUX BEIIMYHH,

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKMX BapHUAHTOB PEIICHHS, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBnlie uccienoBarejbcKyue 1eCTBUSA.

UCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUTaHY OIBIT, HECIOXKHBIM
(bu3MYEeCKUl HKCIEPUMEHT, HEOONbIIOE HCCIAeAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;



IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOMAbl, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WUJICW, HAIICJICHHBIC Ha PEIICHHUE 3aJlaud U MOJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIATh PE3YJIbTaThl BHITOJIHEHHOTO (PU3UYECKOIO OIbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATeIbHOCTH, OPTaHU30BbIBATh JEUCTBUS
no e€¢ OCTIKCHHIO: paclpeleisTh PO, OOCYXKIaTh MPOLECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpPABJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPyTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHns (pU3nIecKux 3HaHUil;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, NPHUHATHE PELIEHWS B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTaHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
pU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pEHICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPHUS, PABHOJACUCTBYIOLIAS
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (AudQy3us, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamMd, arMocdepHoe JaBlieHWEe, IUIABaHUE TeJ, MPEBpalICHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MYECKHX  SBICHUH B
OKpY’>XalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IpPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
MPUPOJIC, NEUCTBUE CHUJIbl TPEHUS B IMPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EPHOIO JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3nyeckue BeNMYUHBI (Macca, O00BEM, IUIOTHOCTH BEILECTBA, BpPEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIASl CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3()QUIMEHT TMOJE3HOr0 JAEWCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMNUCAHUM TPABUIHHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1I ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECUd pblyara (0Ji0ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKHU, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU DSTOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh PUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTMYECKHX IIAaroB ¢ ONOpO Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THhe 3amaud B 1—2 JEWCTBUS, HCIOJIB3Yys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH POBEPSIEMOE
OpeanojoxkeHue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBI pPe3yJbTaT, HAXOJWTh OMMOKHM B XOJE ONBITA, [ETIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMKChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

POBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IYyTHU
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAN COIPUKOCHOBEHUS TEN, CHIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JelaTh BBIBOJLI MO pe3yjibTaTaM
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(HUIIMEHT TMOJIE3HOTO JeHCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIUU: TIpH
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOM BEJTMYUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMNUCAHHUS (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TMpecc,



MaHOMET], BEICOTOMED, TOPIITHEBON HACOC, ApEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUA W HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HWH(OpMALMIO O  IpPUMEpPax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYHIIECTBJISTH OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEGHHUS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISETCS MPOTHBOPECUYMBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJI30BATh MPHU BBIOJTHEHUHN y4E€OHBIX 3aJaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKHUE MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUS, B TOM
gucie MyOJUYHO JIeNaTh KPaTKHe COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM yYeOHBIX MCCICNOBAHWN, MPU O3TOM TPaAMOTHO HCIIOJIL30BATh
U3YYCHHBIM TOHSATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUJICHUE TTPE3CHTAIINCH;

IPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHHUMN paclpeseisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3ajla4aMH,
CIICIUTHh 3a BBIMIOJIHCHHEM TUTAaHA JEWCTBUH, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHUE OKPYKAIOIIHX.

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

MCIIOJI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HBIC Tela, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAXKHOCTh
BO3/lyXa, TeMIepaTrypa, BHYTPEHHSISI SHEPTus, TEIIOBOM JBUTaTeb,
AIIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsill, AIEKTPUUECKOE IO0Je, MPOBOJIHUKI
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE PAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpUCTAJUIM3auus (OTBEpJEBAaHKE), KHUIIECHUE,



TerIonepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO MOl Ha TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT WHIYKIUS)
MO0 ONHCAHWIO WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KalWUISIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaUIbl B Tmpupoje, usnydenue ConHIila, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIOCOB, POJIb MarHUTHOTO TOJIA JISl JKM3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHS, UCIOIb3YS
bu3nyeckue BeTUUUHBI (TEMIIepaTypa, BHYTPEHHISI SHEPTHUs, KOJTUYECTBO
TEIUIOThI, YJIeNIbHAsI TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CropaHusi TOIUIMBA, KO3((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/yXa, JJIEKTPUUECKUU 3apsij,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3MYecKuX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMS DHEpPruy, IPU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4YECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTrMYeCcKux



IaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHUSL 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX [ pelIeHWs 3a7audd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelieHHs, NPOBOAMTH pPacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
bu3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIIACISThH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nYECKUX CBOWCTB TeN (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
JIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpPYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU ITONEPEYHOTO
CEYECHUS U yIEJIBHOIO COIIPOTUBIICHHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBIMOJHATh WU3MEPEHUs, CJenysl MPeajoKEHHOMY IJIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh U3MEPEHHs, COOUpAaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUNCIISATh 3HAUEHNUE BEJIUYNHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHLMIIBI JIEHCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIIepMeTp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
NpUOOPBI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (ITPUMEPHI), IIEKTPUUECKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPHUTEIHHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUIECKUX IETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WNHTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW UM NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEYUBON WIIM MOKET OBITH HETOCTOBEPHOIA;
MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCie MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIONB30BAaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALUEN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICANTH 34 BBIIIOJHEHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepUalibHAasl TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, TedopmManus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IMEPEerpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJIOLIEHUs, anb(a, OeTa- U ramMmma-u3IydeHus,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
[IaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHUCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W TPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiockeHHe Oesoro cBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXawlleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IJIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 53XO, LBETa Tel,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOrHUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMsI, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBIL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IIOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, ITOTCHIUAIbHAS DHEPTUS CIKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEPUOJ U YacTOTa KoieOaHul, IIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (PU3MUYECKUN CMBICH HCIOJB3YEMBIX BEJINYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS W MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsII0BOIO M MaCCOBOTO YHCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTEpa: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMoOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbple 3adadd (OMUparoIuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (U3UUECKOM
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA



NPOBEJCHUSI  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajle U CBOMCTB H300pakKeHHUs IMpeaMera B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JMHEHYaThIX CIEKTPOB M3Iy4YCHUSs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEe 3HAYeHUE HU3MEpSIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSIHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JBHKEHHHM O€3 HayalbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHHs OT yrua
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KO3(PPUIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHOW MHCTPYKIINH, BBIYUCIATD
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMNHCAHHUA (B TOM YHCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJICHWMA W HeoOXomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Opy peHIeHUuH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKaJie U COOUpAIOLIEH JTHH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOJIOICHMUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX HCTOYHUKOB,;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi HHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATEIbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METO TO3HAHHS 2 1 o 16104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.edso0.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
FPETATHRIE COCTORHI Befevtsa https://m.edso0o.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndyeckoe JBUKEHHE 3 bubmnorexa [IOK

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

3.2 Huepuus, macca, II0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuorexa [JOK

33 (-una. Bunkt cin 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHune TBEPABIX TeJl, "KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoChepHOE AaBCHHe 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
o1 Pabora 1 MomHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexatireckas SHepris 4 1 https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubmmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHU4YecKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIC T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUCCKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

41 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue v moriomneHne cBeta aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 SIBnenus npu y(? bl qu/IS];I)/I‘IeCKI/Ie 1 bubmorexa LHOK
PHPOZABL. https://m.eds00.ru/7416194
SIBJICHHS
MexaHn4ecKue, TeIJIOBbIC,
2 3JICKTPUYCCKHE, MAarHUTHBIC 1 bubmorexa HOK
P ’ ’ https://m.edsoo.ru/7f416194
CBETOBBIE, 3BYKOBBIE SBIICHUS
3 dusnyeckue BeIMYUHBI U UX 1 bubmuorexa [JOK
U3MEPEHUE https://m.eds00.ru/7f416194
VYpok-uccnenosanue "M3mepenne
4 TEMIEPATyphl IPU TTOMOIIN 1 1 bubnuoreka [IOK
JKAJIKOCTHOTO TEPMOMETPA U TaTUHUKA https://m.edsoo.ru/7f416194
TeMIepaTypsr"”
Kak ¢usnka u qpyrue eCTeCTBCHHBIE
HAyKW U3y4aroT PUPOTY.
5 ECZI;CTBeZIIJOHa II)-IBII)P'I M};To 1 bubmorexa HOK
yi g https://m.edsoo.ru/ff09f72a
no3HaHus. Onucanue GU3NIecKux
SIBIIEHUH C TIOMOIIIBIO MOIeTIEi
VYpok-uccnenosanue "IIposepka
6 TUIIOTE3bI: JATBHOCTD MOJIETa 1 1 bubmuoreka [JOK

[IapuKa, TyIeHHOT0 TOPU30HTAIBHO,
TeM OoJIbIIIe, YeM OOJIbIIE BRICOTA

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



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/7f416194

mycka"

Ctpoenue BemiecTBa. OMNbITHI,

7 OKa3bIBAIOIIHNE TUCKPETHOE buGnnorexa LIOK
A HWIC KD https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HAOIIOEHUIO TEINIOBOIO bubnnorexa [IOK
https://m.edsoo.ru/7f416194
paCIIMPEHHSI Ta30BY
10 ArperarHble COCTOSHUS BEIIECTBA Bubmorexa ITOK
P B https://m.edsoo.ru/ff0a0378
B3aumocBsI3b MeX Iy CBOWCTBAMU
BEIIICCTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubnuotexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmmorexa [TOK
p P P https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
bu6mmoreka [JOK
13 C .E
KOPOCTD. EAMHHIIB! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTty 1 BpeMeHH ABMKEHUA bubmmorexa LOK
yr p A https://m.edsoo.ru/ff0a0ae4
HMueprus. 3aKoH HHEPIHU.
15 BSaI/I:MO elicTBre TeJ'IpKaK npuYrHa Eubmiorexa IIOK
8 p https://m.edsoo.ru/ff0a0cl10
WU3MEHEHUS CKOPOCTH JIBHYKEHUS Tell
16 [TmoTHOCTH BemecTBa. PacueT macchl bu6mmorexa [IOK
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1 00beMa TeJjia IO €ro INIOTHOCTH

https://m.edsoo.ru/ff0a0fee

17 JlaboparopHas padota «Onpenenenue bubnmoreka [JOK
MJIOTHOCTHU TBEPJIOTO TEJIa https://m.edsoo.ru/ff0a0fee
18 Pemenue 3amay mo teme "IImoTHOCTH bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al123c
Cwta Kak XapakTepHUCTHKA
19 B3auMojeicTBus Tei. Cuia bubmorera [JOK
A ’ https://m.edsoo.ru/ff0al778
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCUMOCTH PACTSKECHUS bubnnoreka [JOK
(medopmanun) IpyKUHBI OT https://m.edsoo.ru/ff0al778
IIPUJIOKEHHOHN CUIIBI»
bu6mmoreka [IOK
21 SBaenne taroreHus. Cuia TSKECTH https://m.edsoo.ru/ff0al778
CBsi3b MEX1y CHIION TSAXKECTH U
22 Maccoii Tena. Bec Tena. Pemenue bubmorexa [JOK
. ' \ https://m.edsoo.ru/ff0a1778
3a7a4 o teMe "Cuia TsKeCcTH
Cuna TspbKecTH Ha IpYTUX IUIaHEeTax. bubnuoreka [IOK
23
Pu3nyecKue XapakKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 n .
3MepeHne cul. Jluamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 B .H
ceTena, TIeBecoMocth https://m.edsoo.ru/ff0al1778
CrnoxeHne IByX CHII, HallpaBIICHHBIX
26 0 OJHOM Hﬂﬂi]/lt)l‘/i ’ bubmmorexa [JOK
on Tip ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT
97 Pemenne 3amay nmo reme bu6mmorexa [IOK

"PaBHonelicTBytOMmast cui"

https://m.edsoo.ru/ff0ala70
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TpeHHe CKOJIBXKCHHA U TPCHUEC ITOKO4.

bubmuorexa [JOK

28
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «13yuenue
3aBUCUMOCTH CHJIBI TPCHHS

29 CKOJIL)KEHUS OT CUJIbI JABJICHUS U bubmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITIOBEPXHOCTEMN

30 Pemenue 3agau Ha onpeneneHue bubnnoreka [HOK
PaBHOAECHCTBYIOIIEH CUIIbI https://m.edsoo.ru/ff0ala70
Pemenne 3amag mo Temam: «Bec

31 tenay, «['padudeckoe nzodpaxeHue bubnnorexa [HOK
cuiy, «Cunbly, «PaBHoAeHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KoHTposibHast paboTa 1mo Temam:
«MexaHN4YeCKOe IBIIKEHUEY,
bu6mmoreka [IOK
32 «Macca, II0THOCTEY, «Bec Temay,
https://m.edsoo.ru/ff0ala70
«I'paduueckoe n300pakeHue Cu,
«Cuibe»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrierue ra3za. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00BEMa. bubmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHUs TBEPIALIMU
35 TGJ‘II;MI/I KUIKOCTSIMH U ll?aSaMI/I bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmorexa [IOK

BBI3BAHHOE ASHCTBUEM CHJIbI TSKECTU

https://m.edsoo.ru/ff0a2718
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37 Pemenue 3amad no treme «JlaBienue B bubmuorexa [JOK
JKAIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocymst https://m.edsoo.ru/ff0a2970
39 IM'mapaBanyeckuii mpecc bubmorexa LOK
AP P https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoii bubnunoreka [HOK
JKAJIKOCTHBIN HAcoC https://m.edsoo.ru/ff0a3136
AtMmocdepa 3emmnu. [Ipuannsl
CYLLIECTBOBAHHUS BO3 HOU
41 O?CI)IJIOLIKH e 3ainiICIHMOCTB bubmorexa HOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
4 Bec Bozmyxa. AtmocdepHoe bubnuotexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Nsmepenune armocepHOTo aBIeHUS. bubnuotexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa HOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocdepHoe bubnnorexka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agay o teme bu6mmoreka [IOK
"ATtMmocdepHoe aaBneHue" https://m.edsoo.ru/ff0a2fc4
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MIOTPY>KEHHOE B HUX TEJI0 bubmorexa HOK
Py ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
48 JlabopaTtopHnas pabota «OrnpeneneHue bubnmuotexa [JOK
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BBITAJIKUBAIOIICH CUIIBI,
JICUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE
B JKHJIKOCTb)»

https://m.edsoo.ru/ff0a33fc

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJIE OT 00BbEMA MOrpyKEHHOU https://m.edsoo.ru/ff0a3514
B ’KHMJIKOCTb 4aCTHU TEJIa»
bubmuorexa [JOK
>0 Hlnaparine Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
51 "KoHcTpyrpoBaHue apeomMeTpa uiu bubnnoreka [JOK
KOHCTPYUPOBAHUE JIOJIKH U https://m.edsoo.ru/ff0a3654
onpeneneHue e€ rpy30nobEMHOCTH"
Pewenue 3anau mo remam:
59 «IlitaBanue cynos. bubnuorexa [IOK
Bo3znyxomiaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEN, KUAKOCTEH U ra30B»
bu6mmoreka [IOK
>3 Mexanurieckas pagora https://m.edsoo.ru/ff0a3f82
bubnmnoreka [JOK
>4 MottiroCTs. EApHHIE! MOIMHOCTH https://m.edsogru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOU ITpU bubmmorexa [OK
.. " https://m.edsoo.ru/ff0a3f82
NOIBEME T10 JIECTHULIE
56 IIpocTsie MexaHu3Mel. Poryar. bubanoreka [JOK
PaBHOBecue cuit Ha peryare https://m.edsoo.ru/ff0a4ffe
57 KonTtponbHas pabora o Teme bubnnorexa [JOK

((I[aBJ'IeHI/IC TBCPABIX TCJI, JKUJIKOCTEN

https://m.edsoo.ru/ff0a4ffe
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1 ra3oBy» / Beepoccuiickas
poBepoyHas pabora

PesepBHbIii ypok. PaboTa ¢ Tekctamu
1o TeMe «/laBienue TBEPABIX Te,

bu6mmoreka [IOK

58
JKHIKOCTEN U Ta30BY / https://m.edsoo.ru/ffOa4ffe
Bcepoccuiickas mpoBepouHas pabota
Pervaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas paboTa bubnnoreka [HOK
59 . 0.5
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIaara»
Pemienue 3ana4 1o teme «Y CJIOBUSA bu6mmoreka [IOK
60
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
61 Mexanusma. Jlaboparopnas pabota 05 bubnuotexa [JOK
«3mepenue KII/[ nHakinoHHOM ' https://m.edsoo.ru/ff0a4c48
MIOCKOCTHY
62 Pemenne 3amau mo reme "Pabora, bu6mmoreka [IOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHuueckas YHEprusl.
63 Kunerndeckas u noTeHIMaIbHAas bubmmorexa [JOK
t https://m.edsoo.ru/ff0a4252
SHEPTHs
64 3aKOH COXpaHEHUs1 MEXaHUYECKOMN bubnmnoreka [JOK
SHEPrUu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
. bubnmnoreka [JOK
65 W3MCHCHUS KHHETUICCKOU 1 1

MOTEHIMAIBHOW SHEPTUH NPH
CKATBIBAHWUMU TeJIa 110 HAKJIOHHOU

https://m.edsoo.ru/ff0a4c48
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miockocty"”

66 KonTponbhas pabota no teme 1 1 bubnmoreka [JOK
«PaboTa 1 MOIIIHOCTh. DHEPTHUS https://m.edsoo.ru/ff0a4c48
67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
o teme "MexaHnueckoe aIBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 no teme "Pabora. MoutHocTh 1 bubmmorexa [TOK
. - ’ https://m.edsoo.ru/ff0adee6
OHeprus
OBUIEE KOJIMYECTBO YACOB I10 68 4 12
[MPOTPAMME
8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3y4eHusi = 00pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OMBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1 bubmmorexa [OK
P P Y https://m.edsoo.ru/ff0a5256
3 Mopenu TBEpAOTO, )KUIKOIO U 1 bubnnorexka [HOK
ra3000pa3HOro COCTOSTHUI BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1 bubnmoreka [JOK

BEILIECTBA HA OCHOBE MOJIOKEHHU I
MOJIEKYJIAPHO-KUHETUYECKON TEOPUU

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

5 Kpucrannmieckue u amopdusie Tena httos://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWUISIPHOCTb. bubnnoreka [HOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaTue bubmmorexa [JOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl CO
8 CKOpOCI?[BIZI?FeHHOBOFO I[BI/I)I]SCHZ}I: bubmorexa LHOK
https://m.edsoo.ru/ff0a5a26
YaCTHI]
9 Buytpennss sneprusi. Crioco0Ost bubnuorexa [IOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buet Tetuionepean https://m.edsoo.ru/ff0a6412
Ypok-koupepenuus "IlpakTruueckoe
1 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonuuectBo Tennotel. Y aenpHas bubmuorexa [JOK
TEeIIOEMKOCTh https://m.edso0o.ru/ff0a6976
13 VYpaBHeHME TEII0BOro OanaHca. bubnuoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota
14 "UccmenoBaHue SBICHHS bu6nmoreka [JOK
TEITI000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOpsiueit BOAbI"
PacueT koandecTBa TEIIOTHI,
bu6mmoreka [IOK
15 HE0OXO0IMMOTO JIJIsl HAarpeBaHUsI Teja

U BBIACTIAEMOTO UM ITPH OXJIAKACHUN

https://m.edsoo.ru/ff0a7088
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16 JlaboparopHas padota "Omnpenenenue bubnmoreka [JOK
yAEeIbHOM TEIIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IebHas TEI0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHME
18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmorexa LHOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTa TUTABIICHUS
19 JlabopaTopHas pabota "OnpeneneHue bubnnoreka [HOK
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue U KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
21 napooOpazoBaHMsI U KOHJICHCALIUH. bubnuoreka [IOK
3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMoc(epHOTO JTaBICHHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 abora "Ompe :JZZ(HI/IC P bubnuorexa LIOK
P P Iﬂ " https://m.edso0.ru/ff0a7628
OTHOCHUTENIbHOM BIIaKHOCTH BO3IyXa
Pemenue 3anau Ha onpenenexnue bubnuoteka [JOK
23
BJI&YKHOCTH BO3/yXa https://m.edsoo.ru/ff0a7628
[TpuHIMIB pabOTHI TEMIOBBIX
24 EnraITleJIeI‘/f pHa oBas TypOuHa bubmmorexa [OK
A P P ' https://m.edsoo.ru/ff0a7628
JIBuraresib BHYTPEHHETO CrOpaHUs
KII/[I TeryioBoro aBuraress.
25 TeroBble IBUraTeNy U 3alIUTa bubmmorexa [JOK
a N - https://m.edsoo.ru/ff0a7c7c
OKpYyKaromel cpeibl
26 3aK0oH COXpaHEHUs U MIPEBPAIICHHS bubnmnoreka [JOK

OHEPTHH B TCIIOBBIX ITPOLECCax

https://m.edsoo.ru/ff0a83f2
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[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe ""TeroBbIe SABICHUSA.

bu6mmoreka [IOK

27
M3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelrecTna"
KontponsHas pabora no reme
28 "TeruioBble ABieHus. M3MeHnenue bubmorexa LHOK
L " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BElLlECTBa
29 Dnekrpuzanus Ten. [[Ba pona bubnnoreka [HOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a87e4
VYpok-uccnenoBanue "IiaeKTpU3aLML
30 TeJ UHAYKIUEH U TIpu bubmorexa [JOK
- " https://m.edsoo.ru/ff0a87e4
COIPUKOCHOBEHUU
31 B3anmopeiicTBue 3apsyKEHHBIX TEIL. bubnuorexa [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HarnpsiykeHHOCTB DJIEKTPUYECKOro bubnnorexka [JOK
nos. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUYECKUX MTOJIEH
Hocurenu 3nexTprudeckux 3apsiios.
33 OneMeHTapHBIN 3apan. CTpoeHue Bubmorexa ITOK
P pAL- TP https://m.edsoo.ru/ff0a8a0a
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha pUMEHEHNE bubmuoreka [IOK
CBOMCTB 2JIEKTPUYECKHUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHM TOK, YCIOBHS €70
bu6nmoreka [JOK
36 cymiecTBoBanus. IcTOUHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 i
JICHCTBIS SIEKTPHYCCKOTO TOka https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue

38 anrzaKT WYECKOTO nonﬂf{[a MIPOBOHHUKHU 1 bubmorexa LOK

P ° poBoa https://m.eds00.ru/ff0a96b2
U IUDJICKTPUKU

39 DNEeKTPUYECKUM TOK B MeTaJljIax, bubnmoreka [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE bubnmoreka [JOK
4acTH https://m.edsoo.ru/ff0a8bd6
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u er; Jmp OBaIl;)He CHITBI 0.5 bubmorexa LHOK

°p perymip ' https://m.edso0.ru/ff0a8bd6
TOKa
DIEKTPUUECKOE HAMIPSKECHHE.

4 BoasT™metp. JIaboparopHas paboTa 05 bubnnoreka [JOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHMKA. bubnuoreka [IOK

43
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTta "3aBUCHUMOCTH

44 AIEKTPUIECKOTO COMPOTUBIICHUS 1 bubnmnorexa [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeUYeHus: U Marepuana”
3aBUCHUMOCTB CHITBI TOKA OT

45 HanpspkeHus. 3akoH OMa Jij1s ygacTka bubmorexa HOK

p ’ YA https://m.edsoo.ru/ff0aad4a
1enu
Jlaboparopnas pabota
" paTOpHa p bubnmuotexa [JOK
46 Uccnenosanue 3aBUCUMOCTHU CUJIBI 1

TOKa, HIYIIEro Yepe3 pe3ucTop, ot

https://m.edsoo.ru/ff0aa04e
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COIPOTUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

HOCJ’IGILOB&TGJ’IBHOC " MapaljiICJIbHOC

bubmuorexa [JOK

47
COCAMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaa58
JlabopaTtopHas pabora "IIpoBepka
48 MpaBuia CIOKECHUS HAMPSHKEHUN TTPU bubnnoreka [HOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopuas padota "IIpoBepka
49 IIpaBUJIa I CHJIbI TOKA IIPU bubnuorexa [IOK
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3agau Ha npuMeHeHUE
50 3akoHa Oma 11 pa3auyHOTO bubmorexa LHOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
51 PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO bubnuoteka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenenenue
52 a60TpLI u Ili/IO HpOCTI/I 3JIeKTpI/IquK0r0 bubmmorexa [OK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre en U MOTpeOuTenu
53 ANEKTPUYECKON SHEPTUU B OBIT bubmmorexa [JOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTosiHHBIC MarHUTBI, X
B3aUMOJICNCTBHE
VYpok-uccnenosanue "M3ydenue bubnmoreka [JOK
55 .
MTOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe nojie. MarHuTHOE ToJIe bubnmuotexa [JOK
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3eMJIM U €ro 3HadeHue I )KU3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

57

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
3apspKeHHbIE Tela U UX
B3aumoaercTBus. [locTOsTHHBIN
AIEKTPUUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonrponsHas pabora o reme
"DJIeKTpUUECKHUE 3aPSIbL.
3apspKeHHBIC TeJa U UX
B3aumoercTBUs. [locTOsTHHBIN
aneKTpudeckuii Tok" / Beepoccuniickas
MpoBepoyHasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHrlit ypok. Pabota ¢ Tekctamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHas pabora

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

60

OmneIT Opcrena. MarHuTHoe mnojue
AJIEKTPUYECKOTr0 TOKa MarHuTHoe
T0JI€ KaTYIIKH C TOKOM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHne >EeKTPOMarHiuTOB B
TexHuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUS MarHUTHOTO
TOJIsl Ha MPOBOAHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABHUTaTEb TOCTOSTHHOTO
Toka. Mcnonb3oBanue
ANEKTpo/BUTaTENEH B TEXHUYECKIX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c
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"KoncTpynpoBanue U u3ydeHue
paboTHI AJIEKTpOoABUTATENS "

OnbiTel Papazest. 3aKoH

63 3JIEKTPOMArHUTHOU HH, 15041 1 Bubmaorexa ITOK
P AYIHHHI. https://m.edsoo.ru/ff0acb14
[IpaBuio Jlenna
Onexrporeneparop. Criocoosbl
IIOJIYYEHHUS DIEKTPUYECKOIH SHEPTHH.
64 BHei,; oCTaH Hnia ’ 1 Bubmaorexa ITOK
p H https://m.edsoo.ru/ff0ach14
BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJILHOM paboTe
65 110 TeMe "DIEKTPUYECKUE U 1 bubmmorexa LIOK
P " https://m.edsoo.ru/ff0acb14
MarHuTHBIE SIBIICHUS
KoHntposbHas paboTta mo teme
66 "DJIeKTpUUECKHUE U MAarHUTHBIE 1 bubnmorexa LHOK
p" https://m.edsoo.ru/ff0acb14
SIBIICHUS
67 PezepBHblit ypok. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
o teMe "TemioBble aBneHus" https://m.edsoo.ru/ff0acc5e
68 PezepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
o TeMe "MarHutHele aBjIeHusd" https://m.edsoo.ru/ff0ac1d?2
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 68 145

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoTshI
pecypchl

1 MexaHudeckoe JBHXCHUE. 1 bubmuorexa [JOK
MarepuaiibHasi TOYKa https://m.edsoo.ru/ff0ad474

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsIMONIMHEITHOE 1 bubnuorexa [JOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEeHOe

4 BkeHre. CpeHsiss U MTHOBEHHas 1 bubmorexa LHOK
A it e https://m.edsoo.ru/ff0ad19a
CKOPOCTh

5 [TpstmonMHEHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEHHOTO

6 ABHOYCKOPEHHOTO JBMKCHHUS 1 bubmorexa HOK
p yerop A ’ https://m.edsoo.ru/ff0ad19a
I'paduk ckopoctu
JlaGopaTtopHast pabora "Onpenenenue

7 YCKOPEHHUS TeJa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

3 CBo0Ooguoe magenne tei. OIbIT 1 bu6mmorexa [IOK
Tlamunes https://m.edsoo.ru/7f41a4a6

9 PaBHOMEpHOE ABMXKEHUE TTIO 1 bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOII " 9acToTa

https://m.edsoo.ru/ff0ael76
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obOparmenus. JInHeitHas U yrioBas
CKOPOCTH

10 LleaTpocTpemMuTeIbHOE YCKOPEHHUE bubmorexa LHOK
pocTp yerop https://m.edsoo.ru/7f41a4a6
11 [Iepselii 3axon HetoToHa. Bextop bubmumoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 . r
Cuua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
16
YIPYTOCTH https://m.edsoo.ru/7f41a4a6
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnmnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Chua Tpenus https://m.edsoo.ru/ff0af738
19 Pemienne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [IOK
Kod(purmenTa TpeHus CKOIbKECHHS " https://m.edsoo.ru/ff0af8be
Pemenune 3agau no teme "3akoHbI
21 Hprorona. Cuna octu. Cuna bubmmorexa LIOK
. YHPYTocTH. https://m.edsoo.ru/ff0afb8e
TPECHHS
22 Cuna Ts>KeCTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK
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TATOTCHUS. Y CKOPEHHE CBOOOHOTO
MageHus

https://m.edsoo.ru/ff0af044

Ypok-koHhepenius "J[BrkeHue Tel

23 BOK I'PaBUTALIMOHHOTO IIEHTPA Bubmaorexa ITOK
PYTTP P " https://m.edsoo.ru/7f41a4a6
(Conneunas cucrema). ["anakTuku
Pentenue 3amaud mo treme "Cuiia
24 TSDKECTH M 3aKOH BCEMUPHOI'O bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTh 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecre MaTepuaibHOW TOYKH.
AOCOIIIOTHO TBEPAOE TEIIO.
26 PaBnoBecue TBEpOIO TENA C bubmorexa HOK
.. " P https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OChIO BpAIICHMUS.
MowmeHT cunebl. LleHTp TsxecTr
PaBHOBecre MareprabHON TOUKH.
AOGCOoII0THO TBEPAOE TEIO.
27 PaBHOBecue TBEpHOro TeNna ¢ bubmmorexa [IOK
. - p https://m.edsoo.ru/7f41a4a6
3aKpeTIEHHONW OChIO BpalllEHUSI.
MowmeHnT cunbl. LeHTp TsKEeCTH
28 Pemenne 3ana4 mo Teme "MoMeHT bu6nmoreka [JOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe
29 o TeMe "MexaHn4YecKOoe ABMKEHNE bubmorexa LOK
. " ' https://m.edsoo.ru/ffob0408
BsanmonelicTBue Ten
KonTponbhas pabota no teme
" bubnuorexa [JOK
30 MexaHn4ecKkoe ABIKEHHUE.

BsaumoneiictBue Ten"

https://m.edsoo.ru/ff0b06ec
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Nmnynbce Tena. Umnynbe cuiibl. 3aK0H

31 COXpaHEHUsI UMITyJIbca. YTIPYroe u bubmmorexa LIOK
P Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJIeiCTBUE
Pemenwne 3agau mo Teme "3akoH bubmuorexa [JOK

32
COXpaHeHHus ummyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepeHius "PeakTuBHOE bubnunoreka HOK
JBUKEHHE B IPUPOJE U TEXHUKE" https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
4 M

3 CXAHHHCCKA pAbOTA H MOIHOCTS https://m.edsoo.ru/ff0b0a84

35 PaboTa cuitbl TSKECTH, CHITBI bu6mmoreka [IOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue

36 paboThI CUIIBI TPEHUS TIPU bubnuorexa [JOK
PaBHOMEPHOM JBUKEHHUU Teja MO https://m.edsoo.ru/7f41a4a6
TOPU30HTAILHOM MMOBEPXHOCTH»

37 CBs13b SHEpPrUM U PabOTHI. bubnmnoreka [JOK
[TorennmansHas 3HEPrUs https://m.edsoo.ru/7f41a4a6
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK

38 .

KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aK0oH COXpaHEHUs YHEPTUU B bubnmnoreka [JOK
MEXaHUKe https://m.edsoo.ru/7f41a4a6

40 JlaGopaTtopHnast pabora «3yuenue bubnmnoreka [JOK
3aKOHA COXPAHEHUS SHEPTUU» https://m.edsoo.ru/ffOb12fe

41 KosebarensHOE IBMKEHNUE U €T0 bubmuoreka [JOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858

4 3aryxaromye KojaeOaHusl. bubnuorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuuecKuid U MPYyKUHHBIA bubnuotexa [JOK
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MasATHHUKHA

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

VYpoxk-uccienoBanue «3aBUCUMOCTh

44 nepuo/ia KojeOaHui OT KECTKOCTH bubmmorexa [JOK
puo https://m.edsoo.ru/ffOb197a
MPYKUHBI U MAacChl IPy3a»

45 [IpeBpaiieHue sHEpruu Npu bubnunoreka HOK
MEXaHUYECKUX KOJICOaHMSIX https://m.edsoo.ru/7f41a4a6
JlaGopaTtopHas pabora «OnpeneneHue

46 ‘IaCTOI”)[BI Hpne Ifo a KOHe6a];-)IH§'I bubmorexa LHOK

proL https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA)»
JlabopaTtopHnas pabota «IIpoBepka

47 HE3aBHCUMOCTH TIEPHO/Ia KOJIeOaHH bubnnoreka [JOK
rpy3a, MOABEUIEHHOTO K HUTH, OT https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»

Mexannueckue BojiHbl. CBOMCTBA
48 MexaHU4YecKux BOJH. [IpononbHbIe 1 bubmorexa LHOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJTHBI
VYpok-koH(pepenuus "MexaHnueckue
49 B(f)J'IHLI B Tg)é ; 01\1; Tene bubmmorexa [OK
N PA . https://m.edsoo.ru/ffob21fe
CeiicMuuecKkue BOJIHbI

50 3ByK. PacnipocTpaneHnue u oTpaxkeHue bubnuoteka [JOK
3ByKa https://m.edsoo.ru/7f41a4a6
Ypok-uccnenoBanue "Habmonenue

51 3aBUCHUMOCTH BBICOTHI 3ByKa OT bubmmorexa [TOK

" Y https://m.edsoo.ru/7f41a4a6
YaCTOTHI
I'pomMKOCTB 3ByKa M BBICOTA TOHA. bubmuorexa [IOK

52 o
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/7f41a4a6

53 VYpoxk-koHpepennus "YapTpa3ByK u bubnmnoreka [JOK

uH(pa3ByK B IpUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca
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[ToaroToBKa K KOHTPOJIBHOM paboTe

bubmuorexa [JOK

54 1o TeMe "3aKOHBI COXPaHCHUS.
P " https://m.edso0.ru/ff0b25f0
MexaHudeckre KojaeOaHusl U BOJHBI
KoHnTponbHas pabota 1o Teme
55 "3aKOHBI COXpaHEeHHS. MeXaHnJecKue bubmorexa [JOK
P " https://m.edsoo.ru/7f41a4a6
KOJIeOAHMS U BOJIHBI
56 DIIeKTPOMArHuTHOE TOJIE. bubnunoreka [HOK
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH bubmorera [JOK
P https://m.edsoo.ru/7f41a4a6
Ypok-konpepennus "Llkana
58 3JICKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJIS COTOBOM CBSI3H"
Vpok-uccnenosanue "MU3yuenne
P . i bubmuorexa [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JUTMHBI DJICKTPOMArHUTHOM bubmorexa HOK
a P https://m.edsoo.ru/7f41a4a6
BOJIHBI
DneKTpOMarHuTHast IPUpPO/ia CBETA.
61 CxopocTh cBeTa. BomHOBBIE CBOMCTBA bubmorexa [JOK
p ' https://m.edso0.ru/ffob31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHHE CBeTa. 3aTMEHUS bubmorexa LHOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKoH OTpa)K€HUs CBeTa. 3epKaia. bubnuorexa [JOK

Pemienne 3amad Ha MMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpaXCHUA CBETA

[Ipenomnenue cBera. 3aKOH

bubmuoreka [JOK

64
MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHUE
65 cBeta. Mcroap30BaHHE OJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtophas padota "HcciaenoBanue
66 3aBHCUMOCTH yTJIa MPETOMIICHHUS bubnnoreka [JOK
CBETOBOTO JIy4a OT yIJIa MaJeHus Ha https://m.edsoo.ru/7f41a4a6
rpasuue "Bo31yX-cTeKkiao""
Ypok-koHpepenmus "Vcnonb3oBanne
IIOJIHOT'O BHYTPEHHEIO OTPAKEHHUS: bubnnorexa [HOK
67
CBETOBO/IBI, OITHKOBOJOKOHHAS https://m.edsoo.ru/7f41a4a6
CBsI3b"
bu6nmoreka [JOK
68 J .0
FIHSBL TATHITICCKA CHIA THHH https://m.edsoo.ru/ffob3f2c
bu6mmoreka [IOK
69 II 0 i
OCTPOSHHE HIODPANKCIIH B IHH3ax https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota "Onpenenenue
70 ok 1;JHOFE aC(IZ)TOSIHI/IH u oliITII[/IquKOIZ bubmmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JTMH3BI
7 Ypok-koHpepenmus "OnTudeckue bubnmnoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcO0a7e
72 ['na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
e https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo bubnuorexa [JOK

3peHus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ff0b4684
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Paznoxenune 6eoro cBera B CIIEKT).
Onreitel Herotona. Cnoxxenue

bu6mmoreka [IOK

74
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTtopHnas padota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIEKTP U
75 BOCIIPUSITHIO LIBETA MPEIMETOB IIPU UX bubmorexa LHOK
P t el P https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUH Yepe3 LIBETOBbIE
GmbTpe!"
Ypok-nipaktukyM "BosHOBBIE
76 CBI:)fICT]S?J. CBGT(ZM UCTICPCHS bubmorexa LHOK
- ARCTIEpeHs, https://m.eds00.ru/ffob31d0
uHTephepeHIus u qudpaxuus”
77 OmnbiTel Pezepdopaa v mianerapHas bubnuorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
bubmuorexa [JOK
78 I1 Bbopa. M b
OCTYHATHL HOpa. VIOARIL atoma bopd https://m.edsoo.ru/7f41a4a6
Hcenyckanue v noroneHne cBera
79 aroMoM. KBantsl. JIuHeiuarsie bubmorexa HOK
’ ) https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpoxk-npaktuky™m "Habmrogenue bubnuotexa [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaamoakTBHOCTD U €€ BUIBI bubmmorexa [OK
A A https://m.edsoo0.ru/ff0c1672
Ctpoenue atomHoro siipa. Hykinonnast bubnmoreka [JOK
82
MOJICJIb https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE TpEBpaICHHS. bubnuoreka [IOK
N3otomnbl https://m.edsoo.ru/ff0clald
84 Pemenne 3amay o reme: bu6mmoreka [IOK
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"PagnoakTuBHBIE TTpEBpaICHUS "

https://m.edsoo.ru/ffOclb4a

bu6mmoreka [IOK

85 Ile
proA Holypaciaia https://m.edsoo.ru/7f41a4a6
VYpok-koH(pepenuus "PaguoakTuBHbIC
86 1/13131 eHI/IS(Ib BI;I ; oJie Mi UIIHE bubmorexa HOK
YACHIL B TPHPOAS, MEAMIUIHE, https://m.edso0.ru/ff0c2126
TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 cox paHeHESI 3apsJI0BOTO U MacCOBOTO bubmmorexa [JOK
P e https://m.edsoo.ru/ff0c1c58
yucel
DHeprusi CBs3u aTOMHBIX saep. CBs3b bubnuorexa [JOK
88
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
Pemenue 3agau no teme "SnepHeie bu6mmorexa [IOK
89
peakun" https://m.edsoo.ru/ff0c1c58
90 Peaknunu cuHTE3a M JIeICHUS SIAEP. bu6mmoreka [IOK
Nctounuku sueprun CosiHIa U 3BE3]1 https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas
01 sHepreTuka. JleicTBus bubnmnoreka [JOK
PaAOAKTUBHBIX U31y4YECHUN Ha KUBbIE https://m.edsoo.ru/ff0c2126
OpraHu3mbI"
[ToaroroBka Kk KOHTPOJIBHOM padoTe
92 1o TeMe "DIeKTPOMarHuTHOE ToJI€. bubnuoreka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIc sBICHHS"
KonTponbhas pabota no teme
93 "DEeKTPOMarHuTHOE TMOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsble siBaeHus"
94 [ToBTOpenue, 060061IEeHNE. bu6mmoreka [JOK
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JlaGopaTopHbie pabOTHI 110 KypCy
"Bzaumonencrtue tea"

https://m.edsoo.ru/ff0c245a

IToBTOpenue, 0600IeHNE. Permenue

bu6mmoreka [IOK

95 pacqe”THLIX u Ka‘leCTBeHHH)‘(‘ 3a/1a4 110 1 httos://m.edsoo.ru/fOc2572
teMme "TeroBbIe Mporecchl
IToBTOpenue, 0600IeHNE. Permenune
96 ACYETHBIX M KAYECTBEHHBIX 3a1a4 110 1 bubmorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBeIX aBUratenei"
[ToBropenue, 0600menue. Pemenne
bubmuorexa [JOK
97 pacUETHBIX U KaUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpenue, o6o0IICHNE.
98 JlaboparopHsie pabOTHI IO KypC 1 1 bubnmorexa LHOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBETOBEIE SIBIICHUSA
[ToBTropenue, 0600menune. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IToBTOpenue, o6o6meHue. Pabora ¢
100 TCKCTaI;II/I 10 TEME 'I'JiI<OJIe6aHI/I}I u 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0mmenue. Padora ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6ob6menue. Padora ¢
102 TekcTaMmu 110 TeMme "KBantoBas u 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c1c58
snepHas puzuka"
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO YACOB I10 102 97

[TPO'PAMME
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA30OBAHUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

1.1

HCII0JIB30BaTh N3YUCHHBIC ITIOHATHUA

1.2

pasiiniaTth ABJICHHUA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOEC (bl/ISI/I‘IGCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIIEHHE H3YyYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM 4Hcle (U3UUECKUE SBJICHUS B
IpUpoJe, MpH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA  (IIPU3HAKH)

(bu3MUYeCcKUX SIBICHUN

1.4

OIMCHIBaTh M3Y4YCHHBbIE CBOWCTBA Tel M (PU3UYECKUE SIBIICHUS,
UCHOJIBb3YS (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIUYMH, HX
0003Ha4YEeHUsI M E€AUHMULBI (PU3MYECKUX BEJIMYMH, HAXOAUTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYUHY C
OPYTMMHU  BEJIIMYMHAMH,  CTPOMTHh  TpapUKd  H3YYEHHBIX

3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIIMYUH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBaA TCII, q)HSH‘{CCKI/Ie SABJICHUA U
IMpoOHECChbl, HCIIOJIB3Yysd H3YYCHHBLIC 3aKOHbLI, MIpPW I3TOM [JdaBaTb
CJIOBCCHYHO q)OpMy.TII/II)OBKy 3aKOHa n 3alliuCbIBATh €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

OOBICHATH (PU3NUECKUE SIBIECHUS, POLIECCHI M CBOICTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE CHUTYyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CIICACTBEHHBIE CBS3U, CTPOUTH
oO0bsicHeHHe W3 | — 2 JOrMYecKkux maroB ¢ omopoid Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

pemarh pacy€THhIE 3a1a4u B 1 — 2 1EMCTBHS, UCIIONB3YS 3aKOHBI U

(bOpMy.]'IBI, CBA3BIBAIOIIHC (I)I/I3I/I‘-ICCKI/IG BCIIMYHUHBI. Ha OCHOBC



aHajaM3a yCIIOBHMS 3aJa4yd  3alMChIBaTh KPAaTKOE  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (POPMYINIBI M IMPOBOAUTH
pacuéTbl, HAXOOUTh CIIPABOYHbBIE JaHHbIE, HEOOXOIUMBIE I
peuieHuss  3a4ad, OLCHUBATH PEATUCTUYHOCTH  IIOJYYEHHOH

(bu3nYecKoil BETUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELIUThH MPH MOMOIIH
(U3NYECKUX METOJ0B, B ONHCAHWU HCCICJOBAHUS BBIICIATH
MpoBepsieMOe  MpeAnojiokeHue  (TMIOTe3y), pas3auyarth WU
UHTEPIPETUPOBATH OJIYYEHHBIM pe3yiabTaT, HAXOAUTh OLIMOKHU B

XO0J€ OIlbITa, ACJIAaTh BBEIBOJELI I10 €I'0 pE3YyJibTaTaM

1.9

1.10

1.11

1.12

MIPOBOJAUTH OMBITHI 1O HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WM
¢uznueckux CBOHCTB Tein: (GOPMYyIUpPOBATH  MPOBEPsiEMbIE
MPENIOJIOKEHNS, COOMpaTh YCTAHOBKY M3  IPENJIOKEHHOTO
o0opynoBaHus, 3alUChIBaTh XOJA ONbITa U (OPMYyIUPOBATH

BBIBOBI

BBITIOJIHATH MPSMbIE U3MEPEHUS C UCIIOIH30BAHUEM aHAJIOTOBBIX U
1M (pOoBBIX MPUOOPOB, 3aNTUCHIBATH MMOKA3aHUsI TPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH NU3MEPEHUH

MPOBOJIUTh HUCCIENOBAaHHE 3aBUCHMOCTH OJHOH (U3NYECKOM
BEJIMYMHBI OT APYTrOM € MCIOJNb30BAaHUEM NPSIMbBIX H3MEpPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHUHU Y4€OHOTO MCCIIEIOBaHMs, cOOUPATh
YCTAaHOBKY U BBINOJHATE WM3MEPEHUSA, CIEAYs IMPEITI0KEHHOMY
IaHy, (QUKCHPOBATh peE3yJbTaThl IOJIYYEHHOH 3aBUCHMOCTH
(U3NYECKUX BEJIMYMH B BUJIE TPEAJIOKEHHBIX TaOIHIl U TPpauKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCIICAOBAHUA

IMPOBOANUTE KOCBCHHBIC U3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYHUH, CICOAYS
HpeﬂHOX(eHHOﬁ HHCTPYKIMU: TIpA  BBIIIOJIHCHUHA H3MepeHHfI
C06I/IpaTI) OKCHCPUMCHTAJIIbBHYIO YCTAHOBKY W BBIYHCIIATHL 3HAUCHUC

HCKOMOM BETUYMHEI

1.13

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH Tpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh NPUHIUINBI JEHCTBHS TNPHOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEPU30BaTh IPUHIMUIBI JEHCTBUS HW3yYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOUCTB C MOMOIIBIO MX OMHUCAHUS,

UCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PU3WYECKUX SIBICHUH H




HE0O0X0aUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

1.16

MPUBOJUTL TpPUMEPHl (HAXOAUTH HHPOPMAIUIO O MpHUMeEpax)
IMPAKTUYICCKOT' O HCIIOJIb30BaHUA (bI/I?;I/I‘IeCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM g oOecmedeHus Oe30MacHOCTH MpH
oOpameHun ¢ mpudoOpaMu HW TEXHHUYECKHMH YCTPOMCTBAMH,
COXPAaHEHUS 3J0POBbS U COONIOACHHUS HOPM SKOJIOTHYECKOIro
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYILIECTBISITH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHeT
B COOTBCTCTBHUMU C 3aJaHHBIM ITOMCKOBBIM 3allpoOCOM, Ha OCHOBC
MMEIOIUXCSA 3HAHUN U MyTEM CPaBHEHUS Pa3IMYHBIX UCTOUHUKOB
BBIACIATH I/IH(i)OpMaIII/HO, KOTOpas sABJIACTCA HpOTHBOpeLII/IBOﬁ HJIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIO/Ib30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3alaHui
HAy4YHOIIONYJIIPHYIO  JIUTEPATypy (PU3MUECKOro CONEp KaHUs,
CIIPaBOYHBIE MaTE€pUallbl, pecypcel cetu IHTepHeT, BlaneTh
npuéMaMM  KOHCHEKTHUPOBAaHUS  TEKCTa,  MpeoOpa3oBaHUs

nH(pOpMaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KpaTKHE IUCbMEHHbIE U  YCTHBIC
cooOmieHnss Ha OCHOBE 2 — 3 WCTOYHUKOB WHGOpMAUU
(Gu3nYecKoro cojepKaHus, B TOM 4Hcie MyOJIMYHO [esaTh
KpaTKUe COOOIIEHHsS O pe3yJabTaTaXx IPOEKTOB WU Yy4EOHBIX
UCCIIEIOBaHMI, MPU 3TOM TI'PAMOTHO HCIOJB30BaTh H3YYEHHBIN
MOHATUMHBIA  ammapar  Kypca  (U3MKH,  CONpPOBOXAAThb

BBICTYIIJICHUC Hpe3eHTaI_II/IeI>’I

1.19

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIETOBAHHIMA
pacmpeieniaTh 00SI3aHHOCTH B TPYINle B COOTBETCTBUH C
MOCTaBJICHHLIMHM 3aJavyaMH, CJIEJUTh 3a BBINOJHEHHEM IIIaHa
IefcTBUI, aJeKBaTHO OIEHHBAaTL COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIBL, BBICTPAUBAThH KOMMYHHUKAaTUBHOE

B3aMMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeaAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'O 00111€r0




pe3yjabTara

o0pa3oBaHus

11

1.2

HCIIOJIb30BaTh IMOHATHA

pasiiniaTth ABJICHHUA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOEC (bI/ISI/I‘IGCKOG SABJICHUC

1.3

14

1.5

pacrio3HaBaTh MPOSIBIICHHE H3YyYCHHBIX (PU3MUYCCKUX SIBICHUH B
OKpY)XalIllleM MHpe, B TOM 4HCIe (U3HUECKHUE SIBICHUS B
NpUPOJE, TMPH O3TOM TMEPEBOAMTH MMPAKTHYECKYIO 3a1ady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKHU)

(bu3HUYECKUX SIBICHUN

OIKCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3NYECKHUE SIBICHUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PM3MUECKUH CMBICI  HCHOJB3YyEMBIX  BEJIWYHH,
00O3HaUeHUsT M EIUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIHYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTb  IpadUKd  HM3YyYEHHBIX

3aBHCUMOCTEH (PU3MUYECKUX BEINIUH

XapakTepU30BaTh CBOWCTBA Tel, (u3WUecKkue SBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl U3YYEHHBIE 3aKOHbI, IPU STOM JaBaTh
CIIOBECHYIO  (JOPMYJIMPOBKY 3aKOHa M  3alUCBIBATh  €ro

MATCMAaTH4YCCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATH (PU3MUECKUE MPOLIECCHl M CBOWCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CUTyallul MpPaKTHKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTh OOBSCHEHHE
n3 1 — 2 jorumyeckux MmIaroB ¢ momoupo 1 — 2 H3y4eHHbIX
CBOWCTBAa (U3MYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemars pacuéTHbIE 3a/1a4 B 2 — 3 IEHCTBUS, UCIOIb3YsI 3aKOHBI U
¢dbopMmybl, CBs3bIBAaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE
aHallM3a YCJIOBHU 3a7a4M 3alUChIBATH KPATKOE YCIIOBUE, BBIABIATH
HE/IOCTAaTOK JAHHBIX JJIsl PEIIeHUs 3aJaud, BBIOMPATh 3aKOHBI U
(dbopMyIibl, HeOOXOIUMBIE Ui €€ pelIeHUs], TPOBOAUTh PAcU€Thl U
CpaBHUBATh IIOJYYEHHOE 3HAueHHE (PU3UUYECKON BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTb HpO6JICMBI, KOTOPLIC MOKHO PCIIWTH IMPU IMOMOIIN

(bHSI/ILIeCKI/IX MCTOAOB, HCIIOJB3ysd OIMMCAHUC HCCICAOBAHUA,




BBIACIIATH IIPOBEPACMOC IMPEAIIOJI0KECHUC, OLICHUBATh
MNpaBHUIILHOCTL IOpAAKa MPOBCACHUA HUCCICAOBAHUA, OCJIATb

BBIBOJBI

1.9

1.10

1.11

MPOBOJIUTH OINBITHl TI0 HAONIOJCHUIO (PU3MUECKUX SIBJICHUN WU
(¢u3nuecKkux CBOUCTB Tel:  (OPMYIHMPOBATH  TPOBEPSIEMbBIE
MPEIIOJI0KECHUsS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI

BBITIOJIHSATH MPSIMbIE MU3MEPEHHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M  JIAaTYMKOB (PU3WYECKUX BEIWYUH, CpPAaBHUBATH
pe3yiabTaThl HM3MEPEHHH ¢ y4€TOM 3aJlaHHOHW  aOCOJIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh HUCCIIEIOBAaHHE 3aBUCHMOCTH OAHOH (hU3HYIECKOM
BEJIMYHMHBI OT APYrOil C HCIOJIB30BAHMEM IHPAMBIX H3MEPECHMM:
IUIAaHUPOBATh UCCIIEJOBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpeHus, cleays NpeAJoKEHHOMY IUIaHy, (DUKCHPOBaTh
pe3ysbTaThl IOJIYYEHHOH 3aBUCMMOCTH B BUJe TaOaul H

l"pa(bI/IKOB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HUCCICAOBAHUA

1.12

1.13

IIPOBOJUTh KOCBEHHBIE M3MEpEHUs (PU3MUECKUX  BEIMUHUH:
IUIAaHUPOBaThb ~ M3MEpPEHUs, COOMpaTh  AKCHEPHUMEHTAIbHYIO
YCTaHOBKY, Cl€Ays HpPENJOKEHHOW WHCTPYKLMU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

coOnrofaTh TMpaBuiia TEXHUKH O€30MacHOCTH TNpu padbore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHIUIMBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIIONIb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXOauMble

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

pacnio3HaBaTb IMPOCThIC TCXHHUYCCKUC YCTpOﬁCTBa u
U3MEPHUTCIIbHBIC HpI/I60pI)I o ¢XeMaM U CXECMAaTUYHBIM pHUCYHKaM,
COCTaBJIAITh CXEMBI SJICKTPUUCCKUX LIieTel ¢ mocjaenoBaTeIbHEIM U
mapalyiCJIbHbIM COCAWMHCHUEM JJIEMCHTOB, pasjn4das YCIOBHBIC

0003HaYCHHS DIIEMEHTOB QJICKTPHUICCKUX Lernei

1.16

NPUBOAMUTH TPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMepax)

IMPAKTUYCCKOT' O HCIIOJIb30BaHUA (1)I/ISI/I'-IGCKI/IX 3HAaHUH B




1.17

1.18

MMOBCETHEBHOW KU3HM JUIsi oOecredeHus: Oe30MacHOCTH IpH
oOpameHud ¢ mpudoOpaMu HW TEXHHUYECKHUMH YCTPOMCTBAMH,
COXPAHECHHS 3J0POBbS M COOIOACHHS HOPM 3SKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBISTh MOUCK WMH(pOpMaNuu (PU3NIECKOTO COACPKAHUS B
cetn VHTepHET, Ha OCHOBE WMCKOIIUXCS 3HAHUH U MYTEM
CpaBHCHHS JIOTIOTHUTEITHHBIX HUCTOYHUKOB BBIJICTISITh
WHPOPMAIIHIO, KOTOpas SBJSICTCS MPOTUBOPEUYMBOM HIIM MOXKET

OBITh HEZOCTOBEPHOI

UCIOJb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy PU3NUYECKOTO COJIEpKaHUs, CIIPaBOYHBIE
MaTepuaibl, pecypcbl ceTu VHTepHeT;, BiaxeTs npUEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO37aBaTh COOCTBEHHBIC MHCbMCHHBIE M KpPaTKHUE YCTHBIC
cooOmeHus, 00001mas MHPOPMAIUIO M3 HECKOJIBKUX HMCTOYHUKOB
(bHU3HUYECKOTO COMEPKAHUS, B TOM YHUCIC MyOJUYHO MPEACTABIIATH
pe3yJIbTaThl MPOECKTHOW WIJIM HCCIEI0BATEIbCKOM JIESITENbHOCTH,
Opd 3TOM TPAMOTHO HCIIOJIb30BaTh H3YYCHHBIH MOHATHHHBIH
ammapar  Kypca  (M3HMKH,  CONpPOBOXKAATH  BBICTYIUICHUE

Mpe3eHTalnen

1.20

9 KJIACC

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIETOBAHHIA
(bU3UYECKUX TIPOIIECCOB PACTIPENEIATh OOS3aHHOCTH B TPYMIE B
COOTBETCTBMM C TIOCTaBJIECHHBIMM  3aJadaM, CIEAUTH 34
BBINOJIHEHUEM IUIaHA JEUCTBUIA U KOPPEKTUPOBATH €r0, aJICKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYIIIHI,
BBICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaTh KOH(I)J'II/IKTBI

Kona
NpoBepsieMoOro
pe3yabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl 0CBOCHHS OCHOBHOM

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€T0
o0pa3oBaHus

HCII0JI30BaTh U3YUCHHBIC ITIOHATUA

pasiinyaTth ABJICHHA IO OMHMCAHUIO MX XAPaKTCPHBIX CBOWCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHHE

1.3

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKUX SBICHUN B
OKpY)XaloIllleM MHpe, B TOM 4HClIe (U3HUECKHUE SIBICHUS B
NpUpoAe, MPH OTOM TMEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B
yueOHYI, BBICTSATh CYIIECTBEHHBIE CBOWCTBA  (TMPU3HAKH)

(bu3nUYecKUX SIBICHUN

14

1.5

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3NYECKHUE SIBICHUS,
UCHOJb3ysd (PU3MYECKHE BEIMYUHBI, IPU OINUCAHUU IPABUIBHO
TPaKTOBaThb (PU3MUECKUH CMBICI  HCHOJB3YyEMBIX  BEJIWYHH,
00O3HAUeHUsT M EIUHMLBI (U3NYECKUX BEJIMYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIMYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTh  IpadUKd  HM3YYEHHBIX

3aBHCUMOCTEH (PU3MUYECKIX BEININH

XapakTepu30BaTh CBOWCTBA Tel, (u3WUecKkue SIBICHUS U
MPOLIECCHI, HCIOJIb3Ysl W3Y4YEHHBIE 3aKOHbI, IPU STOM J1aBaTh
CIIOBECHYIO  (JOPMYJIMPOBKY 3aKOHa M  3alUCBIBATh  €ro

MATCMAaTH4YCCKOC BBIPAKCHUC

1.6

1.7

1.8

OOBACHATH (PU3NYECKUE TPOLIECCHl 1 CBOMCTBA TEJl, B TOM YHCIIE
B KOHTEKCTE CHTyallul MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBIIATH MPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE
u3 2 — 3 JOTMYECKHX IIaroB € IMOMOHIbI0 2 — 3 W3y4YeHHBIX
cBOWCTBAa (U3MYECKMX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemate pacd€THbIC 33/7a4M (ONMUpAIOIINecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHOJBb3ysd 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE
¢Gu3nyeckue BEIMYMHBI: Ha OCHOBE AaHalIM3a YCJIOBHA 3a7adu
3alMChIBaTh KPATKOE YCIOBHME, BBIABIATH HEJOCTAIOIIUE HIH
n30bITOYHBIE  JIaHHBIE, BbIOMpaTh 3aKOHBI U (OPMYJIBL,
HEOOXOAMMBIE ISl PelleHHs], TPOBOJUTh Pacdy€Thl M OIIEHHUBATh

PEATUCTUYHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)H3H‘~I€CKOI>1 BCJIMYHHBI

pacCiio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIWTL IIPU IMOMOIIN
(1)I/I3I/I‘IGCKI/IX MCTOAOB, MCIIOJB3yd  OIMMCAHHUE  HCCICI0BaHUA,
BBIACIIATE MPOBEPACMOC NPCATIOIOKCHUEC, OICHUBATL TPABUJIbHOCTD
mopsaaka MMPOBCACHUA HUCCICA0OBAHMA, Jc1aThb BBIBObI,

MHTEPIIPETUPOBATh Pe3yIbTaThl HAOIIOICHUI U OMBITOB



1.9

1.10

IIPOBOJIUTH ONBITHl MO HAOMIOAEHUIO (PU3MUECKUX SIBICHUN WU
(bu3MUECKUX CBOMCTB TEJI: CAMOCTOSATENIBHO COOMpPATh YCTAHOBKY
13 U30BITOYHOr0 Habopa 000pyIOBAHNUS, ONMCHIBATh X0 ONbITa U

€ro pe3yabTaThl, ((OPMYIUPOBATH BBIBOIBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPEHHIA,
OIpeIesIsisl CpeiHee 3HAUCHHE U3MEpseMOi BelH4YMHbI ((OKYyCHOE
paccTosiHue coOMparoIeii JIMH3bI), 000CHOBBIBATH BHIOOpP criocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIHYUH C
UCIOJIb30BaHUEM HPAMBIX W3MEpEeHuH: IUTaHUPOBATh
UCCIIEIOBaHHE, CaMOCTOSITENIBHO coOuparb YCTaHOBKY,
(buKcupoBaTh Pe3yNbTaThl NOJIYYEHHOW 3aBUCUMOCTH (PU3HYECKUX
BEJIMYUH B BHJAE TaOMUUM TrpapuKoB, JAejaTb BBIBOABI IO

pe3yjibTaTaM HCCICIOBaHNA

1.12

1.13

MPOBOAUTh KOCBEHHBbIE H3MepeHus (PU3MYECKHX  BEIUYHH:
IJITAHUPOBaTh ~ U3MEPEHHUs, COOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJIHATH H3MEPEHHUs], Cleays IPeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATh 3HAYCHHE BEIMYMHBI U AHAIU3UPOBATh
MOJIyYEHHBbIE PE3yJIbTaThl C YYETOM 3a/laHHOM MOrPEIIHOCTH

U3MEPEHUN

coOnrofaTh TMpaBuUiia TEXHUKH O€30MacHOCTH Mpu padboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

pa3nuyaTh OCHOBHBIEC MMPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJIETICH:
MarepuaigbHas TO4YKa, aOCOIIOTHO TBEPAOE TEIO, TOYCUHBIN
WCTOYHUK CBETa, JIy4, TOHKAs JIMH3a, IJIaHEeTapHas MOJENIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX HMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHUs, HUCIIOJIb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXoauMble

(u3nyeckre 3aKOHOMEPHOCTH

WCIIONB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH W3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB, HW3MEPHUTEIbHBIX  TPUOOPOB
TEXHOJIOTHYECKUX  TMPOIECCOB  TPH  pEIIeHHH  y4eOHo-
MPaKTUYECKUX 3a/lay, OINTHUYECKHE CXEMbl JJsi TOCTPOEHUs

M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E




1.17

1.18

1.19

MPUBOJAUTE TPUMEPHl (HAXOAUTh WH(OOPMAIMI0O O TpUMEpPaxX)
IMPAKTUYICCKOT' O HUCIIOJIB30BAaHUA (bI/I?;I/I‘IeCKI/IX 3HAHUU B
MOBCETHEBHON KHM3HH Il oOecreueHusl OE30MacHOCTH TpU
oOpamieHud ¢ mpudoOpaMu HW TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpaHCHHS 370POBbS M COOJIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISTh MOUCK WMHGMOpMAaNuu (PU3NIECKOTO COACPKAHUS B
cetn VIHTEpHET, CaMOCTOSATENLHO (OPMYIHPYS TOUCKOBBIN
3aIrpoc, HAXOAUTh MYTH ONPEETICHHs JOCTOBEPHOCTH MOJIy4YEeHHOH
nHpOpPMAIIMY Ha OCHOBE MMEIOIIUXCS 3HAHUI U JIOTIOJTHUTEIBHBIX

HCTOYHHUKOB

UCNOJb30BAaTh IPU BBIMOJHEHUH YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy PU3NUECKOTO COJIEPKaHUs, CIIPaBOYHBIE
MaTepuaisl, pecypcbl cetd MHTepHer; Bnazers npuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HWH(OpPMAIUU M3 HECKOJHKUX HMCTOYHUKOB (DU3MUECKOTO
CoNlepKaHus, MyONUYHO TNPEACTABNIATH PE3YIbTaThl MPOCKTHOU
WU HUCCIIEIOBATEIbCKOW JEATEIbHOCTH, IMPU ITOM T'PAaMOTHO
WCIONIb30BaTh W3YYECHHBIN TIOHATUHHBIA ammapar H3y4aeMoro
paszena GU3MKU U CONPOBOXKIATh BBICTYIUICHHE MpPE3EHTALMEN C

y4€TOM 0COOCHHOCTEN ayJUTOPUN CBEPCTHUKOB

1.21

MpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB U  HCCIEIOBAHHMA
(bU3UYECKUX TPOIIECCOB PACTIPENENIATh OOS3aHHOCTH B TPYMIE B
COOTBETCTBMM C IIOCTaBJIECHHBIMM  3aJadaM, CIEAUTH 34
BBINIOJIHEHUEM IUIaHA JIEUCTBUIA U KOPPEKTUPOBATH €r0, aJICKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYIIIHBI,
BBICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaThb KOH(I)J'II/IKTBI

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

Kon

IIpoBepsiemble 3JIeMEHTHI COEPKAHUSA




pasaena

3JIEMECHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

11

1.2

®usvka — Hayka O Ipupone. SIBieHus NpUpPOIBIL.
@usnyeckue SABICHUA: MEXAHUYECKUE, TEIUIOBBIE,

JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BeMWYMHBL 3mepenue ¢uandeckux

BenuuuH. @usnyeckue npubopsl. IlorpemHocts

n3MepeHuil. MexIyHapoHas CucTeMa eUHUIT

1.3

14

EcrecTBeHHOHAYYHBIIH METO/I MO3HAHUS:
HaONIOJICHWE, TIOCTAaHOBKA  HAYYHOrO  BOIPOCA,
BBIIBUKCHUE THIIOTE3, 3KCIIEPUMEHT IO IPOBEPKE

TAI0TE3, OOBSICHEHNE HAOJI0aEMOTO SIBJIIEHUS

Onucanune (U3NYECKUX SBICHHUA C  TOMOUIBIO

Moneen

1.5

[IpakTuueckue pabOTHI:

###Par###113mepenne paccTossHUI.
#H##Par###l3mepenne o0bEMa KUIKOCTH U TBEPIOTO
Telna.

#H##Par##Onpenenenue pa3MepoB MaJbIX TeEJl.
#HH#Par###l13mepenue Temneparypsl MpU  MTOMOIIU

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

#HH##Par###CTpoeHne BeNIeCTBa: aTOMbI U MOJIEKYJIBI,
ux pasmepsl. OIBITHI, J0Ka3bIBAIOIUE TUCKPETHOE
CTPOCHUE BEIIeCTBA

#H##Par### [ pokenne  yactury  BemiectBa.  CBs3b
CKOPOCTH JIBWKEHHS YacTHIl C TeMIepaTypoi.
BbpoyHnoBckoe nBuxkenue, nupdysus
B3anmMoneiicTBre YacTHUI] BEIECTBA: IPUTSHKCHUE H

OTTAJIKMBAHHUC

2.4

##HPar### Arperatasle COCTOSIHUS BEILIECTBA:
CTpOEHHE  Ta3oB,  KUAKOCTEH W TBEPHABIX
(KpUCTAJUTMYECKMX)  Tel.  B3auMocBA3b  MeX1y

CBOMCTBaAMH BE€IICCTB B Pa3HBIX arperaTHbIX




COCTOSIHUAX 1 UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIbI
[IpakTuyeckue pabOTHI:
#H##Par###0neHka nuaMeTpa aTroMa METOAOM PsJIOB
(c ucnosib3oBanueM (hortorpadmii).

2.6 #HHPar###0O0pITEI 0 HAOJMIONEHHIO  TEIUIOBOTO

paciMpeHus ra3oB.
#H#HPar###0nbITEl 10 OOHAPY)KCHHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JIBIKEHUE
#H##Par#Ht#Cxopocts.  CpenmHss  CKOpPOCTh  IPH
3.2 HEpPaBHOMEPHOM JABWXEHUU. Pacuér myTu u BpeMeHu
JIBUKCHHUSI
SIBnenue nnepunu. 3aKoH uHepuuU. B3aumoneiictaue
3.3 TeN KaK MPUYMHA W3MCHCHHS CKOPOCTH IBUKCHHUS
Ten. Macca kak Mepa HHEPTHOCTH Teja
34 ###Par#t#1lnotHocTh BemecTBa. CBSA3b MIIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eiMHMIIe 00hEMA BelllecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOICUCTBUS TEI
26 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
' MTOMOIIBIO JUHAMOMETPA
#H##Par####IBnenne taroteHus u cuna Tsokectu. Cuia
3.7 TSOKECTM Ha  Jpyrux IulaHetax. Bec  Tena.
Hesecomocts
35 Cuna tpeHus. TpeHHE CKOJIBKCHHS M TPEHUE TTOKOS.
' Tpenue B mpupojie U TEXHUKE
3.9 #H##Par##H##CnoxxeHre Cui, HANpPaBJICHHBIX O OAHOU
' psIMOM. PaBHOEHCTBYIOIIAS CUIT
[IpakTudeckue pabOTHI:
310 OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMKCHHUS

(I_HapI/IKa B JKHMIAKOCTHU, MOZACIIN SBJIICKTPUYCCKOTO

aBToMOOWIA W Tak nanee). OmpeneneHue cpeaHen




CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka [0
HaKJIOHHOM mockoctd. OnpenencHue ILIOTHOCTU
TBEpaoro  Tena.  OmbITB,  JEMOHCTPUPYHOIINE
3aBHCUMOCTh PACTSDKEHUS (IedopManuu) NpyKUHBI
OT IPUJIOKEHHON CHJIbl. ONBITHI, JEMOHCTPUPYIOILNE
3aBUCHUMOCTB CHJIbI TPEHUS CKOJIBXKEHMsI OT Beca Teja

" XapaKTepa COIIPpHUKACAOIINXCA HOBerHOCTeﬁ

3.11

®u3NYECKHe SBJICHUS B IPUPOJIE: IPUMEPHI ABHKCHUS
C PAa3IMYHBIMU CKOPOCTSAMH B KMBOM M HEXHUBOU

MIPUPOJE, NEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE

3.12

Texuuueckue YCTPOKCTBA: JAHAMOMETD,

IIOAUINITHU KK

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

L YBEJIMYEHUS 1aBJICHUS
4 JlaBneHue Tra3a. 3aBUCHUMOCTh JIaBJI€HUS rasza oT
' 00BEMa, TeMIepaTypbl
r [lepenaya naBneHus TBEPIBIMH TEJIAMU, KUIKOCTSIMH
' u razami. 3akoH [lackans. [ITHeBMaTHUeCKHE MAITMHBI
3aBUCHUMOCTh JIaBIICHUS JKUJIKOCTH OT TIyOUHBI.
4.4 I'mapocratuueckuit  mapagokc.  CooOmraromnuecs
cocyabl. ['uapaBnndeckre MEXaHU3MBI
Atmocdepa 3emnnm u  aTtMochepHOE JaBIEHHE.
[IpyunHBl CcyliecTBOBaHUS BO3AYIIHONW OOOJOUKH
4.5 3eMiu. OmneiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro NaBieHUS OT BBICOTHI HaJ YPOBHEM
Mops
48 W3mepenue atmocdeproro aasnenus. [Ipubopsr ams
' M3MepeHust aTMOC(EepHOro JaBJIeHUS
JleficTBrE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuyeckue paboOTHI:



4.10

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT
00béMa TOrpYKEHHOW B KHIKOCTb 4YacTW Tela.
OrnpeneneHre BbITAIKUBAIONICH CUIIbI, TEUCTBYIOIIEH
Ha TeJlo, MNOrpyXEHHOe B KUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAOLIECH CHUJIBL,
JICUCTBYIOLIEH Ha TEJO B MKUJIKOCTH, OT MACChl TeJa.
OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOILCHA CHJIbI, JICUCTBYIOLIEH HAa TEIO B
KHUAKOCTH, OT 00bEMa MOrPYKEHHON B JKUIKOCTD
YyacTU Tejla HU  OT  IUIOTHOCTU  YKUJKOCTH.
KoHctpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE

JIOJIKU U OIIpe/ieTICHUE €€ IPy30M0AbEMHOCTH
dusnueckue  SABJICHUS B NOPUPOAC:  BIMUSHHUE
aTMOC(epHOr0 JaBJCHUS Ha IKUBOH OpraHu3M,

IJIaBaHUE PBIO
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TexHuyeckue ycTpoicTBa: COOOIIAOLIUECS COCYIBI,
YCTPOMCTBO BOAONPOBOJAA, TMAPABIMYECKUH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM

HACOC, apeOMETP

PABOTA, MOIIIHOCTb, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocThie MeXaHW3MBI: pbIYar, OJIOK, HaKJIOHHAs
' 10cKocTh. [IpaBuiio paBHOBeCHs pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio» MexaHukd. Koadduuuent
5.5 MOJIE3HOTO  JEWCTBUS ~ MexaHu3MoB.  [Ipocteie
MEXaHU3MBI B OBITY M TEXHUKE
5 6 [loreHnmaneHast HHEPrHUH Tela, MOTHATOTO HaJ
' 3eMnéi
5.7 Kunernueckas sHeprus
- [TonmHast MexaHn4eckas SHEpPrus. 3aKOH U3MEHEHUS U
' COXpaHEHHSI MEXaHUIECKOM dHEPTHH
5.9 [IpakTuyeckue paboOTHI:



#H##Par###Onpeneneaue pabOThl CUJIBI TPEHUS TPU
PaBHOMEpPHOM JIBI)KEHHUHU Te€jla IO TOPU30HTAJIbHOM
noBepxHocTU. MccrnenoBaHue YCIOBUN paBHOBECUS
pbraara. Msmepenue KIIJ[ HaKIOHHONW IIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXpPaHCHUMA MEXaHUYEeCKOH

SHEPTUU
du3nyeckue SIBICHUS B TMPHPOJC: pblYard B Tele
5.10
YelioBeKa
TexHuueckue yCTpOWCTBA: pblYar, IOABHKHBIA H
511 HENMOJABW)KHBIA  OJIOKM, HAaKJOHHAas1 IUIOCKOCTb,
MIPOCTHIC MEXAHU3MBI B OBITY
8 KIIACC
Kon Kox
IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA
pa3jena 3JIeMeHTa
TEIJIOBBIE ABJIEHU A
OcCHOBHBIEC TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
61 TEOpUU CTPOSHUsS BemecTBa. Macca W pa3Mepsl
. MoJiekysl. OmBITBI, TOATBEPKIAIONINE OCHOBHBIC
MOJIO’KEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mopnenu  TBEPAOTO, KHUAKOTO W Ta3000pa3HOTO
6.2 COCTOSTHUN  BEIIECTBa. Kpucrannuueckue  u
amop(QHbIe Tena
6 OObsicHEHHE CBOMCTB Ta30B, >KMJIKOCTEH M TBEPIBIX
6.3 Ten Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
6.4 CMauuBaHue M KanWUISPHBIE SIBICHUS
6.5 TernoBoe pacmpeHne U CKaTHe
6.6 Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO JIBM)KCHUS YaCTHII
67 Buytpennsis ~ oHeprusa.  CrnocoObl  U3MEHEHUs

BHYTpPEHHE! >HEepruu: Tervionepenada U CoOBEpIlIeHUE




paboThI

6.8 Buner TeIUIonepe1avyn: TEIUIONPOBOAHOCTD,
' KOHBEKIIUS, U3TYYCHUE
KonuuectBo TemnoTel. VYaenbHas TeMJIOEMKOCTh
6.9
BelIeCTBa
TeriooOMeH u TeMJoBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
511 [InaBieHne ¥  OTBEpAEBAHHME  KPUCTALTUMYECKHUX
' BElIECTB. Y AelbHas TEIUIOTa IJIaBICHUS
[TapooOpa3oBanue u KoHaeHcanusa. Mcnapenwue.
5.12 Kunenue. VYgaenbHas Temora mapooOpa3oBaHus.
' 3aBUCHUMOCTh TEeMIEPATypPhl KUTICHUS oT
aTMoc(hepHOro TaBICHHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIMBa. Y 1eJbHas TEMJI0Ta CrOPaHUs
[Tpurammnel  paboTel TemioBeix aBurarencii  KITJ]
6.15 TEIJIOBOTO JBHUTarelis. TeruioBble JOBUTATENH U
3alUTa OKPYKAIoLIEeH cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DJHEPTUU B
6.16
TEIJIOBBIX MTpOIIeccax
[TpakTiueckue pabOThI:
#HHAPar###0nbITel 0 0OOHAPY)KEHHUIO JEUCTBHS CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.
HHHPar###ONBITBl IO  BBIPAIMBAHUIO KPUCTAJUIOB
ITIOBAPEHHOM COJIM WK caxapa.
6.17 H#HHHPar###0nbITel MO0 HAOMIOAEHUIO  TEIJIOBOTO

pacIIMpPEeHHs Ta30B, )KUJIKOCTEN U TBEPABIX TEll.
###Par###OnpeneneHue  TaBJIeHHWs  BO3AyXa B
OaJIJIOHE MITIPHUIIA.

#HHHPar###OnpIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTD
JABJICHUS BO3/IyXa OT €ro 00bEéMa M HarpeBaHUs WIH

OXJTAXKIACHUA.




###Par###1 Iposepka TUIIOTE3bI JIMHEHHON
3aBHCUMOCTH  JJIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIIepaTyphl.
###Par###Habmonenne W3MEHEHHMs]  BHYTPEHHEH
SHEPrUM Tella B pe3y/IbTaTe TEIJIONepeaauu u paboThl
BHEIIIHUX CHII.

###Par###ccnenoBanue sBJICHHS TEIJIOOOMEHA TPH
CMEITMBAHUH XOJIOJTHOW U TOpsiYeid BOJIBI.
#H#Par###0Onpenenene  KOJIUMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM TpH TEIUIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUITHHAPOM.
###Par#H#OnpeneneHue  ynenbHOW — TEMIIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H#Par###OnpeneneHue OTHOCUTEIBHOM BIIAKHOCTH
BO3/TyXa.

#HH#Par###Onpenenenue yACIbHON TETJIOTHI

IJIaBJICHUA JIbJA.

6.18

6.19

dusnueckue SBICHHUA B IPHUPOJE: IMOBEPXHOCTHOE
HaTSDKEHWE U KalWUIApHBIE SIBIICHUS B IPUPOJIE,
KpUCTallbl B mpupone, wusnydeHue ConHua,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHHe

POCEIL, TYMaHa, NHEA, CHETA.

TexHHueCKne yCTPOWCTBA: KalWUISAPBI, IPUMEPHI
WCIIOJIb30BaHUs KpPHUCTAJUIOB, KHUJKOCTHBIN
TEPMOMETp, JaTUMK TEeMIIepaTypbl, TEPMOC, CHCTEMA
OTOIUIEHUSI ~ JIOMOB, TUTPOMETPBI,  ICUXPOMETP,

napoBas Typ6I/IHa, ABUTAaTCJIb BHYTPECHHET'O CT'OPaHU.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

OnekTpusanus  Tel. J[Ba poma  AIEKTPHUUECKUX
3apsiioB

B3aumMoneiictBue 3apspkeHHBIX Tel. 3akoH Kynona




(3aBI/ICI/IMOCTB CHUJIbI BSaHMOHeﬁCTBHH 3APSKCHHBIX TCJI

OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMU)

DneKTpuuecKkoe noJe. HanpsoxkéHHOCTh
7.3 anekTpuyeckoro noisid. IlpuHnun —cyneprno3uuun
AJIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHbIN
1.4 ANEKTPUYECKUIN 3apsi. Ctpoenue aToMma.
[TpoBOJHUKY U AUIITEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
ONEeKTpUYEeCKU TOK. YCIOBUS  CYIIECTBOBaHUS
7.6
AIIEKTPUYECKOTO TOKA. MICTOUHHMKYN MOCTOSIHHOTO TOKa
JlelicTBUs ~ 2JIGKTPUYECKOrO0  TOKa  (TEIUIOBOE,
1.7 XUMHYECKOE, MArHUTHOE). OJIEKTPUYECKUIl TOK B
KUAKOCTAX U razax
g Onektpuueckas uenb. Cuna Toka. DIJIEKTPUYECKOE
7.
HapsDKEHUE
ConpotuBnenue IIPOBOJTHUKA. VY nenbHoe
7.9
COINPOTUBIICHUE BEIIECTBA
7.10 3akoH OMa 1JIs yyacTKa Lenu
ITocnenoBarenbHOE M MapajlIeIbHOE COEIMHEHHE
7.11
IIPOBOJHUKOB
PaGota ¥ MOUTHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
3 DneKTpUYecKue EenH U MOTPEOUTENN IEKTPUIECKON
7.1
sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrosHHBIE MAarHUTHL. B3anmopeiicteue
7.14
MOCTOSIHHBIX MarHUTOB
MarnutHoe mnone. MaramuTtHoe mnone 3eMiM U €ro
7.15
3HAYEHHUE IS )KM3HU Ha 3eMiie
6 OneiT Opcrena. MarHuTHOE MOJE BJIEKTPUYECKOTO
7.1

TOKa. HpI/IMCHCHI/Ie QJICKTPOMArHuTOB B TCXHHUKE



7.17

7.18

7.19

7.20

JlelicTBME MarHMTHOI'O MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb MHOCTOSIHHOT'O TOKA.
Hcnonb3oBanue 3EKTPOABUTATENCH B TEXHUUYECKUX

YCTpPOMCTBAX U Ha TPAHCIOPTE

OnbiTel  @apazes. SBieHUE 3JIEKTPOMArHUTHOM

unaykiuu. [Ipasuno Jlenna

DJIeKTpOreHepaTop. CriocoOsr MOJTyYeHUS
DIIEKTPUUYECKOW  JSHEPTruH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX MCTOYHHUKAX OHEpIrun

[TpakTrueckue pabOTHI:

OnpITel 1O HAOMIOJACHUIO  AJICKTPHU3ALUUA  Tel
WHIYKIUEH U IIPU COIPUKOCHOBEHHUH.

UccnenoBanue IEWCTBUA JJIEKTPUUYECKOTO IMOJS HA
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka pabOTHl AJICKTPUYECKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pPe3ucTop, OT COMPOTUBIEHUS PE3UCTOpA U
HaIPsHKEHUS Ha PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JJIMHBI, I1omaan HOHGpG‘IHOFO CCUCHUS nu
Marepuana.

[IpoBepka mpaBHIIa CIIOKEHUS HANPSHKEHUWA TpH
MOCJIEIOBATEIbHOM COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwia Uil CHUJBI  TOKa  NpH
napauieIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne  pabOTBHl  DJIEKTPUYECKOTO  TOKa,
uayero vepes pesucrop. OmnpeneneHre MOIIHOCTH
ANEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, HIYIIIETO




9 KUIIACC

7.21

4yepe3  JaMIIOYKy, OT HalpsKeHUsS Ha  HEW.
Omnpenenenne KIIJ[ wnarpeBarens. HccrnenoBanue
MarHUTHOTO B3aUMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOTO MOJISI OCTOSIHHBIX MarHUTOB
npu UX OOBEIVMHEHHH W pasjeieHuu. MccnemnoBanue
JICUCTBUSA  DJICKTPUYECKOTO TOKAa HA MarHUTHYIO
cTpeniky. OnbIThl, JTEMOHCTPUPYIOLIHME 3aBHCHUMOCTb
CUJIbl B3aMMOJICHCTBHS KATYIIKA C TOKOM M MarHuTa
OT CWJIbl TOKa W HAmNpaBJ€HUA TOKa B KaTyUIKE.
N3ydenune neicTBUSI MAarHUTHOTO MOJISI HA TPOBOJIHUK
¢ TokoM. KoHcTpyumpoBanue u wusydeHue pabOThI
BIIEKTPOJBUTATENS. N3zmepenue KIT
AJIEKTPOJIBUTATEIbHON  yCcTaHOBKM.  ONBITBI  TIO
HCCIICJIOBAHUIO SIBJICHUS 3JIEKTPOMATrHUTHOMN
WHIYKLIUU: UCCIEIOBAHUE W3MEHEHUN 3HA4YeHUs U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TMPUPOJIE: DIECKTPUUECKUE
aBleHUsT B arMmocdepe, SICKTPUUYECTBO IKHUBBIX
OpraHM3MOB, MAarHUTHOE TMoje 3eMiH, apeiid
MOJIFOCOB, POJIb MArHUTHOTO TIOJIS JJIS JKMU3HU Ha

3emJie, MOJSIPHOE CUSHUE

1.22

TexHuUecKre yCTpOICTBA: ANEKTPOCKOMN, aMIIEPMETP,
BOJIITMETP,  pPEOCTaT, CUYETYUK  DJICKTPUIECKOH
SHEPIuH, 3JIEKTPOOCBETUTENBLHBIE pudOpHI,
HarpeBaTelbHbIEe  BJEKTPONpPUOOpPbl  (TpUMEpHI),
DIIEKTPUUYECKUE TPEIOXPAHUTENH, OSJICKTPOMArHHT,
DIIEKTPOABHUTATENb TOCTOSHHOTO TOKa, TEHEepaTop

MNOCTOAHHOI'O TOKa

Kon

pazznena

Kon

9JICMCHTAa

HpOBepHCMLIe QJICMCHTHBI COACPKAHUA



MEXAHUWYECKUE ABJIEHNA

MexaHndeckoe JBHXKCHUC. MaTepI/IaJ'ILHaﬂ TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSMOJIMHEHOE JBUKEHUE
###Par#t#HepaBHomepHoe IpSIMOJIMHEHHOE
8.4 nekenne. CpeqHsis 1 MTHOBEHHasi CKOPOCTh Teja
[IPU HEPAaBHOMEPHOM JIBUKEHHUH
8.5 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBUKCHHE
8.6 ##HPar##CroboaHoe manenue. OnbiTel [Nanues
#H##Par###PaBHoMepHOE IBI)KEHHUE IO OKPYKHOCTH.
8.7 [lepuon u yactota oOpaieHus. JIunelinas u yrimonas
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOPEHNE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HHHPar#t## [pyuHIMI CyIeprO3UIIUN CUIT
8.12 Cuna ynpyrocru. 3akoH ['yka
813 ###Par#H##Cuia TpeHMsl: cula TPEHUS CKOJbXKEHHUS,
' CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS
814 #HHHPar###Cunna  TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
815 JBuxenne mmaHer Bokpyr Connma. IlepBas
' KoCMHYecKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
816 PaBHOBecue MarepuanbHONH TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO
#H#Par###PasHoBecue TBEPAOTO Tela c
8.17 3aKpEIJIEHHON OCBhIO BpalleHus. MOMEHT CHIIBL.
LlenTp TsKECTH
818 Nmnynsc Tena. M3menenue wumnyinbsca. Mmmyibce
. CHUTBI
8.19 3aKOH COXpaHCHHSI HMITYJIbCa




8.20

#H#HPart##PeakTHBHOE IBUKECHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

PabGora cun Tsaxect, ynpyroctd, TpeHus. CBs3b

SHEpPruu U paboThI

8.23

8.24

8.25

HOTCHHI/IaJ'IBHaSI OHEpIrusa TCja, IOAHATOrO HaxI

MOBEPXHOCTHIO 3eMJIU
IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI

#H#Par###Kunernueckas osueprusi. Teopema o

KUHETHYCCKOMN OHEPIrun

8.26

8.27

8.28

H#HH##Par###3akon COXpaHEHUS MEXaHUYECKON

SHEPrUuu

[IpakTuyeckune paboOTHI:

Onpenenenue CcpeaHel  CKOPOCTH  CKOJIbXKEHUS
Opycka WM JBWKCHHS IIApUKa 110 HAKIOHHOM
wiockoctd. OnpeneneHne yCKOpPEeHUs Tela IpH
PaBHOYCKOPEHHOM  JIBUXKCHMM 10  HAKJIOHHOH
TUIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JABIDKEHHMH 0€3  HavaJbHOMN
CKOpOCTH.

[TpoBepka TUMOTE3BI: €CITM TpPHU PAaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HauyaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne  3aBHCUMOCTH  CHJIIBI  TpPEHUS
CKOJIbXKEHHS OT CHJIbBI HOPMAaJbHOTO JIaBJICHUS.
Onpenenenne K03hUIIMEHTa TPEHUSI CKOIBKCHHUS.
Omnpenenenue XECTKOCTU NpYXuHBL. OmpeneneHue
paboTHI CHIIBI TPEHHS TP PABHOMEPHOM JBMYKCHUHU
Tena o TOPU30HTAILHON MTOBEPXHOCTH.
Omnpenenenne padOTHI CHITBI YIIPYTOCTH TPH MOABEME
rpy3a C HCHOJb30BAHMEM  HEMOJBMXHOTO U

IMOJABMYKHOTO OJIOKOB

@usnueckue SBICHUA B MPUPOJE: MPUIUBBI U




8.29

OTIIMBEI, JBIKeHHE IutaHeT CONHEUYHON CHCTEMEL,
PEaKTUBHOE JIBUJKEHHE KUBBIX OPraHU3MOB
TexHuueckne YCTPOMCTBA: CHHUIAOMETP, JATYUKHU

IMOJIOKCHHS, paCCTOSAHHA U YCKOPEHU A, PAKCTBL

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTePUCTUKH  KOJeOaHWM: TEpHOJ, YacToTa,
aMILTUTya
MaremMaTtnyeckuii M IPYXKUHHBIM ~ MasTHUKH.
9.2 [IpeBpamienne  SHEpruM  OpH  KoJieOaTEIHbHOM
JBYOKCHUHT
0.3 3aryxaroiue konebanus. BeiHnyX/1eHHbIE KOJeOaHus.
' Pe3onanc
Mexanunueckue BoOJHbI. CBOMCTBA MEXaHHMYECKUX
BOiH. IIponosnbHble M monepedyHsle BOJIHBL JlJIMHA
9.4 BOJIHBI U CKOpPOCTb €€  pacHpoCTpaHEHUs.
MexaHnuueckue  BOJMHBI B TBEPAOM  TeIe,
ceificMu4eckue BOJIHBI
9.5 3Byk. [')pomkocCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHdpa3Byk U yIpTpa3Byk
[TpakTiueckue paboThI:
OmnpeneneHve 4YacToThl W IHepuoja KojiebaHui
MaTeMaTHYECKOTO MasiTHUKA.
OmnpeneneHve 4YacToThl W Iepuoja KojiebaHui
NPYKHUHHOTO MasiTHUKA
HccnenoBanue 3aBUCHUMOCTH IEpHOAA KoJeOaHMit
9.7 MOJBEIIEHHOTO K HHUTH Tpy3a OT JJIUHBl HHTH.
HccnenoBanue 3aBUCHMMOCTH IEpHOAA KoJeOaHMit
NPYKHHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHUMOCTH  Tlepuojia  KosiebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChI TPy3a U KECTKOCTH
NpYyXUHBL.  VI3MepeHHe yCKOpeHHs CBOOOJHOTO
naieHust
9.8 dusnyeckue SBICHHUS B TMPUPOJE: BOCHPUSATHE




9.9

3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKUE
BOJIHBI, HYHAMH, 3X0
TexHu4yeckue yCTpPOMCTBA: JXO0JIOT, HCIIOIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHbI
101 ONEeKTpOMarHUTHOE  Toje.  DJIEKTPOMAarHUTHbIE
' BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoaa ceera. CKOpocTh CBeTa.
' BoinHoBBIE cBOCTBaA cBETa
10 [TpakTryeckue paboOTHI:
10.4 N3yuenue CBOUCTB JJIEKTPOMAarHUTHBIX BOJH C
HOMOILBI0 MOOWIIBHOTO Tesle(oHa
@dusnueckue SBICHHUS B IPHPOJE: OWOIOTHYECKOE
10.5 NEHCTBHE  BUAMMOIO,  yIbTPapUOIETOBOTO U
PEHTIE€HOBCKOTO U3JIy4CHU I
106 TexHuueckue YCTPOMICTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTouHMKH cBETa
11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHE CBETA
113 Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKEHHsI CBETa
114 [Tpenomnenue cBera. 3akOH NPEIOMIICHHUS CBETa.
1 ' [TomHOE BHYTpEHHEE OTpaskeHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckas cucreMa (poroanmnapaTa, MUKpOCKOIa U
' TEJIECKOIIa
117 ['ma3 kak onTHueckas cuctema. bimzopykocTs H
' JATEHO30PKOCTh
118 Paznoxxenne Oemoro cBera B cHekTp. ONBITHI
' Hpiotona. CroxkeHue  CHEKTPaJbHBIX  IIBETOB.




12

Hucnepcus ceera
[TpakTuueckue paboThI:
#H#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXeHMsI CBETOBOTO JIy4ya OT yIJia MaJeHHsl.
H##HPar###113yuenne XapakTepUCTUK H300pakeHuUs
IpeaMeTa B INIOCKOM 3epKalie.
#H#Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJICHUSI CBETOBOIO Jyya OT yrja MaJeHus Ha
119 TpaHUIIE «BO3IyX — CTEKIION.
' ###Par### lonyuenue u300paXeHUH C TTOMOIIBIO
coOuparoIIe JTMH3BL.
###Par#H#Onpenenenne (QOKyCHOTO pacCTOSHUA U
ONTUYECKOI CUJIbI COOMpArOIEH JTMH3BI.
HAHPar##OnbITHL 110 pa3lokKeHUIo Oeoro cBeTa B
CIEKTD.
H#AH#Par####OnbITHl 10 BOCIPUATHIO LIBETA NIPEAMETOB
IpH UX HAOIIOACHUU Yepe3 IBETOBbIE (DUITBTPHI
dusznyeckue siBICHUA B npupoae: 3atMenus CoiHIa
11.10 n JlyHpl, 1BE€Ta TeEl, ONTUYECKHUE SIBJICHUS B
atMocepe (uBeT Heba, pedpakiius, paayra, MUPaxK)
111 TexHuueckue  ycTpoicTBa:  OYKHM,  IEPHCKOII,
' ¢doToamnmapar, ONTHUYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA
191 OneiTel Pe3epdopna u mianerapHasi MOJIETb aToMa.
' Mognens aroma bopa
129 VcnyckaHue U MOTJoeHue cBeTa aToMOM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
194 Crpoenne aromHoro suapa. HykioHHas Monenb
' aTOMHOTrO sapa. M30Tomsl
125 PannoaktuBHBIE NIPEBPALLECHUS. Ilepuon
' MOJIypacraia aTOMHBIX sSep
126 SnepHble peakiy. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO
' Y MaccoBOTO YHCeN




127 OHeprusi CBsI3M aTOMHBIX snep. CBs3b Macchl U

SHEPruu

128 Peaknun cunte3a u genenust sgep. Mcrounuku
sHeprun CoJiHIIA U 3BE3 T

12.9 Snepnas oHepreruka. JledcTBUE pPagMOAKTHBHBIX
M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI

[TpakTuueckue paboThI:

HaOmtoieHue CIJIOHBIX U JIMHEHYaThIX CIEKTPOB
19.10 U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHUE S3HEPTUN YACTHILIBI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenue paanoakTuBHOTO (hoHa

@u3nyeckue SBICHHUS B IPUPOAE: €CTECTBEHHBIN
paZOaKTUBHBIH ¢bon, KOCMHUYECKHE  JIy4H,
12.11 PaIMOaKTUBHOE M3JyYCHUE NMPUPOIHBIX MUHEPAJIOB,
JNENCTBUE PaJUOAKTHBHBIX M3IYYCHHH HAa OpPraHu3M

YCJIOBCKA

1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
MHIVBUAYAJIbHBIN 103UMETp, KaMepa Buiibcona

MHNPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3SOBAHMUSA

Kon IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3yJbTaTam
npoBepsieMoro 0a230BOro YPOBHSI OCBOeHHsI OCHOBHOI 00pa3oBaTe/bHOIi
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAyyHOM KapTHMHE MHpa;
c(OPMHPOBAHHOCTh 0a30BBIX MPEICTaBIEHUI O 3aKOHOMEPHOMH
CBSA3U U II03HABAEMOCTH SBJICHUM IPUPOABI, O POJIM dKCIEPUMEHTA
B (usuke, o cucremooOpasyrouied poiau (GU3MKH B pPa3BUTUU
€CTECTBEHHbIX HAyK, TEXHHUKH W TEXHOJOTuH, 00 HBOJIOLUU
(Gu3NYEeCKUX 3HAaHUN U UX POJIM B IIEIOCTHON €CTeCTBEHHOHAYYHOM

KapTUHE MHpa, O BKJIAJ€ POCCUUCKHX U 3apyOexHBIX YUEHBIX-

¢u3MKOB B pa3BUTHE  HAyKH, OOBACHEHHE  IPOIECCOB



OKPY’KaIoIllero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUS O BUJIAX MaTepud (BELIECTBO U IOJIE), O JBHKCHHU KaK
croco0e CyYIIeCTBOBaHUS MaTepu, 00 AaTOMHO-MOJICKYJISIPHON
TCOPHH CTPOCHHUS BEUIECTBA, O (DU3MUYECKOW CYIIHOCTU SIBICHUIL
IIpHUPOAbI (MexaHI/I‘-IeCKI/IX, TCIUIOBBIX, OJOJICKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3liiyarh SBJCHHS [0 OINUCAHHIO HX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB, J€MOHCTPHUPYIOUIUX
naHHOe (DU3MUYECKOE SBJIICHUE, YMEHHE PACIIO3HABATH MPOSIBICHUE
M3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, BBLACISSA

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Branenue ocHoBaMu MOHSATUHHOIO arapata U CUMBOJIHMYECKOTO
s3pIKa (PU3MKH U MCTIONBb30BAHKUE UX JIS PEIlIeHUs YUeOHBIX 3a]1a4;
YMCHHE XapaKTepU30BaTh CBOWCTBA TeN, (PU3UYCCKHUC SIBICHHS H
MPOLIECCH, HCMONB3yd (yHIaMEHTAIbHBIE W OSMIIUPHUYECKHE

3aKOHBI

YMeHHne omnuchBaTh HM3YyYCHHBIE CBOWCTBA TNl U (PU3MUECKUE

SIBJICHUS, NCTIOJIb3YA (1)H3H‘ICCKI/IC BCINYHHBI

Bnagenue ocHOBaMM METOAOB HAy4yHOrO IIO3HAHUS C Y4YETOM
coOmroieHnst  TpaBWJI  0O€30MacHOro  Tpynaa:  HaOIroJeHue
(bU3NYECKUX SIBIICHUM:

YMEHHE  CaMOCTOSATENIbHO  cOoOMpaTh  AKCIEPUMEHTAJIbHYIO
YCTAHOBKY M3 JIaHHOrO Habopa 000pylOBaHMs MO WHCTPYKIIHH,
ONMCHIBATH XOJl ONBbITAa M 3alUCBIBaTh €ro  Pe3yJbTaThl,
(GopMyIMpOBaTh BBIBOABI;

MPOBEJEHUE NPSIMBIX M KOCBEHHBIX HM3MEPEHMH (PU3NUECKUX
BEJIMYHMH: YMEHHUE IUIAHMPOBAThb HW3MEPEHMsS, CaMOCTOSATEIBHO
coOupaTrh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY 110 MHCTPYKIIMH,
BBIUHCIIATh 3HAYEHHWE BEIUYMHBI M AaHAJIM3UPOBATh IOJyYEHHBIE
pe3yiapTaThl € YYETOM 3aJaHHOM TOTPEIIHOCTH PE3yJIbTAaTOB
U3MEPECHU;

MIPOBEJICHUE HECJIOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIIEIOBAHUIA;
CaMOCTOSITENILHO COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOAUTHh  HUCCIIEOBAHME 1O HMHCTPYKIHMH, TPEICTABIATH
MOJTyYeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TaOIUI U

rpadUKoOB, Y4YWUTHIBaTh IOTPEUIHOCTH, J€JaThb BBIBOABI IO




pe3yjbTaTaM HCCICIOBaHUA

[lonnManue XapakTEpHBIX CBOWCTB  (PU3UUYECKHX MOjeeH
(MaTtepuasibHass TOYKa, aOCONIOTHO TBEPIOE TENO, MOJICIU
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tell, MJIaHETapHasi MOJIEIb
aToMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO S/Ipa) U YMEHUE NMPUMEHSTh

ux mjis 00BACHEHUS (bH?)H‘*ICCKI/IX IIponeccoB

YMmenue o0bACHATh (PU3NUECKUE MTPOLECCHl U CBOMCTBA TEJI, B TOM
YUCJIE€ UM B KOHTEKCTE CHUTyallUld NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIICCTBEHHbIC
CBSI3M U CTPOUTH OOBSICHEHHE C OMOPOIl HAa M3y4YCHHBIE CBOMCTBA
(bu3NYEeCKUX SIBICHUH, (U3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIN

YMenue pemarb pacu€THble 3afaud (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCIIONB3ysl 3aKOHbI W (OpMyIibl, CBSI3bIBAIOIIME (DU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aMKCHIBATH KPATKOE YCIOBUE 3aJ]layH,
BEISIBJISTH HEJIOCTAMOIINEC JaHHBIC, BRIOUPATH 3aKOHBI U (DOPMYIIBI,
HeoOxonuMble st €€ pelIeHHs, HCIOIb30BaTh CIIPaBOYHBIC
JIAHHbIE, TPOBOAUTH PACUETHI M OLEHUBATh PEATUCTUYHOCTH
MOJIYyYEHHOTO  3Ha4YeHWs  (U3MYECKONM  BEIUYMHBI; yMEHHE
OTIPENIEIATh Pa3MEPHOCTh (PU3MUECKOW BEIWYUHBI, IMOTYYECHHOMN

IIpH pCHICHUHN 3aJa9r

YMeHue XapakTepu30BaTh IPUHLMIIBI JIEHCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4HCJ€ OBITOBBIX NPUOOPOB, U MPOMBIIIIEHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB M0 UX OMMCAHUIO, UCIIOJIB3YS 3HAHUS
0 CBOICTBax ()M3MYECKUX SIBICHUN M HEOOXOoIuMbIe (PU3HUECKHE

3aKOHOMCPHOCTH

10

YMeHue HCIoNb30BaTh 3HAHUS O (PU3MUYECKUX SIBICHUSX B
MOBCEIHEBHOM JKM3HM i1 oOecnedeHus Oe30MacHOCTH IpH
oOpamieHHun ¢  OBITOBBIMH  NpHOOpaMM ¥ TEXHUYECKUMHU
YCTpOICTBaMH, COXpPaHEHHUsS 3JI0pOBbS M COOJIOJEHUS HOPM
JKOJIOTHUYECKOI0 IOBEJIEHUs B OKPYKAIOLIEH cpele; NOHUMaHue
HE0OXOIMMOCTH MPUMEHEHUs TOCTHKEHUN (PU3UKU M TEXHOJIOTHM

I palluOHAJIBHOTO IPUPOAO0IIOJIB30BAHUS

11

OneIT moucka, IpeodpazoBaHusi M MpeacTaBiIeHHs] WHGOpMaLUn

(1)H31/I‘ICCKOFO COACPIKaHHA C HCIIOJIb30BAHUCM I/IH(I)OpMaI_[I/IOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTHI; yMEHUe OLICHUBATh
JOCTOBEPHOCTb MOIY4YeHHON MH(OpPMAIIMKA Ha OCHOBE MMEIOIIUXCS
3HAHUU U JIONOJIHUTENIbHBIX MCTOYHHUKOB; YMEHHE HCIOJIb30BaTh
NpU  BHINIONHCHUHM y4YEOHBIX 3aJlaHUNl  Hay4HO-TIOMYIISIPHYIO
TuTepaTypy (HU3HUECKOro coAepKaHHs, CIPaBOYHbIE MaTepHabl,
pecypcel cetu VHTepHeT, BiameHue O0a30BBIMH HABBIKAMH
npeoOpa3oBaHus HHGOpPMAIMM U3 OJHOW 3HAKOBOM CHCTEMBI B
JPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE

COO6H_ICHI/I${ Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJIbKUX HCTOYHHKOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 MEXAHUWYECKUE SBJIEHUA

11 Mexanuueckoe nBwKeHue. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTEIBLHOCTD JOBUXXCHU S
PaBHoMepHOE U HepaBHOMepHOe ABMkeHue. Cpeassisi ckopocTtb. dopmyiia

1.2 JUTS1 BBIYMCIICHUS CPEIHEH CKOpOCTH: V = S/t
PaBHOMepHOE mpAMONMHENWHOE ABM)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI Teia
OT BPEMCHHU B CJIyda€ paBHOMEPHOI'O prIMOJ'II/IHeI\/JIHOFO JABHUKCHUS:

13 xX(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHM MAJIsi MPOEKIHMH CKOPOCTH, MPOEKIHUU
MepeMeleHusl, MyTH, KOOpAWHATHl TMPU PABHOMEPHOM MPSMOJIUHEHHOM
ABHUXKCHUN
3aBUCUMOCTh KOOpPJIMHATBI T€la OT BPEMEHHU B CIydyae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBUKCHHUS:

F
14 Self) = Vo, *t+a %
-

@opMyIbl Uil TPOEKINU MEPEMEILIEHUs], IPOEKIIMH CKOPOCTH U IPOEKIUU
YCKOPEHHUS TTPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKECHHU:




2
{
.sx(a‘)=v‘]x-a‘+ax-3.

U_\'(f) =Up, +a, £,

a.(r)=caonst,

5 5

UIIL - le~ =2£1_T.S'x
I'padukn 3aBUCHMOCTH OT BPEMEHHU ISl HMPOCKLUUH YCKOPEHUS, MPOCKIUH
CKOpPOCTH, HNPOCKHOHWHN MNECPEMCIICHHUA, KOOPAWHATBI IIPH PABHOYCKOPCHHOM

HpHMOJ’II/IHef/'IHOM JBHUXCHHUHN

CBoOoanoe magenue. Dopmysibl, ONMUCHIBAIOIIME CBOOOTHOE TMAJCHUE Tea

10 BCpTUKAIIN (Z[BI/I)KGHI/IG TCJIa BHU3 WJIM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTU

1.5 3emmnu). ['paduku 3aBUCUMOCTH OT BPEMEHHU MAJIs NPOEKLIUU YCKOPEHWS,
MPOSKIIMA CKOPOCTH W KOOPJAWHATBHI TpPH CBOOOJHOM IaJICHUU Tella II0
BEPTUKAIIH
CKOpOCTh PaBHOMEPHOTO JBW)KCHHUS Tela MO OKPYXHOCTH. HampasieHue
CKOPOCTH.
dopmyina Uit BBIYMCICHUSI CKOPOCTU Yepe3 PaauyCc OKPYKHOCTH U TEPUOJT
oOpareHus:

b= 2R
T
LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHue MHEHTPOCTPEMHUTEIHLHOTO
1.6 yckopeHusi. Dopmyra /it BBIYHCIECHUS! YCKOPSHHUS:
a Uz
=R
®dopmyna, cBsI3bIBAIOIIAs IEPUO]T U YACTOTY OOpaICHHUS:
V= i
T
Macca. [1notHoCTh BemiecTBa. @opmMyrna /Ui BHIYUCIECHUS TUIOTHOCTH:
_m
17 2
1.8 Cuna — BekTopHas puzndeckas BenuyrHa. CIoKeHUE CHIT



1.9

SBnenne unepuuu. [lepsriit 3akon HproToHa

1.10

111

1.12

1.13

1.14

Bropoii 3akon HerotoHa:

F=m-a

CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHUs TeJla U BEKTOpa CHJIbI,
JICHCTBYIOLIEH HA TEJIO

B3anmoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

TpCHI/Ie IOKOSA WU TPCHUC CKOJIbKCHUA. d)opMyna AJI1 BBIYUCIICHHUA MOIYJIA

CHJIbI TPCHHUA CKOJIbKCHUSA !

szp-;"-f

Hedopmarus tena. Ymnpyrue u Heynpyrue nedopMmanuu. 3aKOH YIPYron
nedpopmaruu (3axox ['yka):

F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

iy -5
F=G.—L1_2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO MaIeHHs.
®opmya Ui BBIUUCICHUS CUIIBI TSXKECTH BOJIM3U MOBEpXHOCTH 3emin: F =
mg.
JBwxenue mnanet Bokpyr Comnnina. [lepas kocMu4eckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmnynbe Tena — BekTopHas puznyecKkas BeIUYUHA.
p=mi

I/IMHyJ'ILC cucTteMbl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

p=nyly +im, U, =const



PeakTuBHOE IBUKCHUE

Mexannueckasi padora. @opmyra /715l BBIYUCIEHUS PaOOThl CHIIBL:

A=Fscosct

Mexannueckass MOIITHOCTD:

1.17
A
N==
r
Kunernueckas n noreHumanbHas sHeprus. @opmyina s BBIYUCICHUS
KUHETUYECKON DHEPIUU:
Hﬁ)z
E, =—
2
Teopema o kuHeTHueckou sHeprun. Popmyna sl BBIYUCICHUS
1.18
MOTEHIIMATBLHON SHEPTUH TeJIa, TIOIHSITOrO
HaJ 3eMIEH:
E,=m gh
Mexannyeckas SHeprus:
E=E;+E p
1.19 .
3aKOH COXpaHEeHMsI MEXaHHUeCKOM 3Hepruu. Popmyra s 3aK0Ha
COXPaHEHHUS MEXaHMUYECKOI SHEepPTUr B OTCYTCTBHE CUJI TpeHHs: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
121 JlaBneHue TBEPAOIO Tena.



1.22

1.23

dopMmyra 17151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:

_F

JaBnenue raza. ATMmocepHoe 1aBJICHHE.

FI/II[pOCTaTI/ILIeCKOG JaBJICHUEC BHYTPH KUIKOCTH.

q)OpMy.Ha IJId BBIYUCIICHUA JABJICHUSA BHYTPU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnuueckuil npecc

3akon Apxumena. Dopmyna sl ONPEACIICHHUS BBITAIKUBAIOIICH CHIIBL,

ﬂeﬁCTBYIOHleﬁ Ha TCJI0, norpyH(éHHoe B ) KMJAKOCTBb WJIK Ia3:

Fam =PEV

Ycnosue nnaBanus tena. IlnaBanue CYZAO0B H BO3AYXOILIABAHUEC

1.24

1.25

1.26

1.27

MexaHnndeckue KojaeOaHus. AMHJ’II/ITy,Ha, nepuoa MU 4YacCcTtoTa KoJIeOaHU.

dopmyiia, CBA3BIBAIOLIASL YACTOTY U IEPUOJL KOJICOAHUI:

MatemaTuueckuid U TPYKUHHBIM MasTHUKH. [IpeBpaiieHue sHEpruu mpu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue kojnebanus. BeinykaeHnnsie konedanus. Pezonanc

MexaHudecKre BOJIHEI. HpOI[OJ'II)HI)Ie " IMONCPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI

CKOPOCTD pacClipoOCTPpaHCHUA BOJIHBI:

h=v-T

1.28

1.29

3Byk. [')poMKoCTh U BbICOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha TPaHMIIE
IByX cpel. H(pa3Byk U yIbTpa3ByK

IIpakmuueckue pabomul

W3mepeHue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBON CHIIBL; KECTKOCTH
MPYXUHBL;, K03(pPUIIMEeHTa TPEHHS CKOJIbKEHUS; PaOOTHI CUJIbI TPEHHUSI, CHIIbI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABHMKEHHsI OpyCcKa MO HAKJIOHHOU MIOCKOCTH;
YCKOpeHHUs1 OpycKa MpU ABUKEHUW IO HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosia KojleOaHU MaTeMaTH4ecKOro MAasTHUKA; YacTOThl M IEepHOAa
KojeOaHui MPYKUHHOTO MAasTHUKA, MOMEHTA CHJIbl, JIEHCTBYIOIIErO Ha

pblyar; paboThl CHJIBI YOPYrOCTH TIpPH TMOAbEME TIpy3a C MOMOILBIO



1.30

HEMOJBI)KHOrO 0JioKa; paOOThl CHJIBI YIPYrocTH NpU MOABEME Ipy3a ¢
MOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIbI OT 00bEMa MOrpyxEHHON
JaCTu T€jda U OT IINIOTHOCTH KHUIAKOCTH, HC3aBHCHUMOCTHU BLITaJIKI/IBaIOIJ_IeI;'I
CHJIBI OT MaccChl TeJla; CHJIbl TPEHUS! CKOJIBXKEHHS OT CHJIbI HOPMAJIbHOI'O
AAaBJICHUA W OT poJa IOBCPXHOCTU; CHUJIBI YIIPYIr'OCTH, BO3HHK3.IOI.L[Cﬁ B
IpYyXHUHE, OT CTENeHH AedopManuy NpYKUHBI; YCKOpEHHs Opycka OT yria
HAKJIOHA HANpaBIAIOLICH; meproAa (4acTOThl) KoJeOaHHH HHUTSHOTO
MasiTHUKA OT JUIMHBl HUTH; IepuoJa KoJeOaHU! NPYKUHHOI'O MasiTHUKAa OT
MacChl TIpy3a M IKECTKOCTU TNPYKHUHBI, HCCICIOBAHUE HE3ABUCUMOCTH
nepuosa KosieOaHMH HUTSHOIO MasTHHKAa OT Maccel rpysa. IIpoepka

YCJI0BUs PABHOBCCHUSA pblyara

Quszuueckue sA6neHus 6 npupooe. TPUMEPBl IBIKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHMBOM NIPUPOJAE, NECUCTBUE CUIBI TPEHUA B
IIPUPOJE U TEXHUKE, NMPWIMBBI U OTJIMBBI, JIBWXKEHUE IIaHeT COIHEUHOU
CUCTEMBI, PEAaKTUBHOE JBUKCHUE XUBBIX OPraHU3MOB, pblYard B TeJE
YeJI0BEKa, BIMSIHUE aTMOC(HEPHOTro JIaBJICHUS Ha )KMBOI OpraHu3M, IJIaBaHUE
pBIO, BOCHpPHUATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHAMH, 3XO

1.31

2.1

2.2

Texuuueckue ycmpoticmea. CIUIOMETp, JATYUKU TOJOKEHUS, PACCTOSHUSI U
YCKOpPEHUs, TUHAMOMETpP, MOJIIUIHUKH, PAaKEThl, pblyar, MOJIBWKHBIN U
HEMOJIBWKHBINM OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/IbI, YCTPONCTBO BOJIONPOBO/IA, THIPaBIMYECKUI TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, IXOJOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TETUUIOBBIE ABJIEHU A

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU CTPOECHMUS
BemiecTBa. Mojenu TBEPAOIo, JKUAKOTO U Tra3000pa3HOrO COCTOSTHUN
BeulectBa. Kpucrannuueckue u amopdusle Tena

I[BI/I)KGHI/IG qaCcTull BCEUICCTBA. CBs3b CKOpPOCTH ABMXKXCHHUA YacCTUll C

Temneparypoil. bBpoyHoBckoe nBuxenue, tupdy3us

2.3
2.4
2.5

CwmaunBaHUeE U KalmWJUIAPHBIC SABJICHUA
TenoBoe pacmmpeHne u cxaTue

TennoBoe paBHOBECHE




Buytpennss sneprus. Pabota u Teruonepenaya Kak CrocoObl M3MEHEHHUS

20 BHYTPEHHEHN SHEPruu
2.7 Bunel Terionepenayn: TEMJIONPOBOIHOCTD, KOHBEKLINS, U3TyUEHHE
Harpesanne wu oxnaxaenue Tten. KoaudecTBo TemnoTel. Y nenbHas
TEIJIOEMKOCTD:
2.8
O=am(t,—1)
3aKOH COXpaHEHMs PHEPIUU B TEIUIOBBIX IPOLECCAX. Y PaBHEHUE TEIUIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenne n xonaeHcauus. M3MeHeHue BHYTPEHHEW SHEPruu B IIPOLECCE
210 ucrapeHuss W KOHJAeHcauuu. Kumnenue KuAKoCcTH. YaenpHas TeIuiora
' napoo6OpasoBanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[InaBnenne u Kpucrajumsauusa. l3MeHeHWe BHYTpPEHHEH DJSHEpPruM IIpU
IUIABJICHUU U KPUCTAJUIM3ALMU. Y AeNIbHAS TEIUIOTA [IJIaBJICHHUS:
2.12 5 0
_}H
BHyTpeHHs1 »HEprus cropaHus TOIUIMBA. YJENbHAs TEIUIOTa CTOPAaHHUsA
2.13 torutuBa: ( = Q/m
2.14 [Tpunuuns! pabots! Termnosbix aurateneii. KI1/[ rernnosoro asurarens
IIpaxmuueckue pabomul
WN3mepenne  ynenapbHOW — TEMJIOEMKOCTHM  METANIMYECKOTO  IWIMHIPA;
KOJMYECTBAa TEIUIOTHI, IOJIyUEHHOTO BOJON KOMHATHOM TeMIepaTyphl
215 (uUKCUpOBaHHON Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHJD;

KOJINYECTBA TEIUIOTHI, OTTAHHOTO HArpeThIM LUJIWHIPOM, MOCIE OMyCKaHHS
€ro B BOJy KOMHAaTHOM TEMIIEPATYPbl; OTHOCUTEIIBHON BIAXKHOCTU BO31yXa;
YIAETbHOM  TEIUIOTHl  IUIaBI€HUs Jibaa. VcciaepoBaHue  M3MEHEHHsS

TEMIICPATYpPbl BOABI NIPHU PA3JIMYHBIX YCJIOBUAX; ABJICHUA TEII00OMEHA npu



CMENIMBAHUU XOJIOTHOM U TOpsSYEH BOBI; MPOIEcca UCTIapCHUS

Dusuueckue  A61EHUSA 6 npupode: IMOBEPXHOCTHOC HaTs2KCHUC U

KallWJUIIPHBIC SABJICHUA B MNPUPOAC, KPUCTAJUIBI B IPUPOAC, HIIIYUCHHUC

210 ComHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHeTa
Texnuueckue  ycmpoticmeéa: — KaWULAPbI, TNPUMEPbl  WCIIOJIB30BaHUS
217 KPUCTAJIIOB, JKUAKOCTHBI TEpPMOMETp, JaTUYUK TEMIIEpPaTyphl, TEPMOC,
' crcTeMa OTOIUICHHS JIOMOB, THTPOMETPBI, TICHXPOMETp, MapoBas TypOHWHA,
JIBUTaTeNlb BHYTPEHHETO CrOpPaHuUs
3 SJIEKTPOMAT'HUTHBIE SIBJIEHU S
3.1 Dnektpuzanys Ten. [IBa Busa aIeKTPUIECKUX 3apsiioB
3.2 BsaumopeiicTBue 3apspkeHHbIX Teil. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI YJICKTPHUSCKOTO 3apsiia
34 Onexrpudeckoe moisie. Hanmpsok€HHOCTH AeKTpuueckoro moist. [IpuHmmmn
' CYNEPIO3UINHN AIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snextpudeckux 3apsnoB. J(eHCTBHE SIIEKTPHUECKOTO TMOJS Ha
' AJIEKTpHUEeCKHUe 3apsabl. [[pOBOHUKY U TUIICKTPUKH
[TocrosiHHBI 3nekTpudeckuid ToK. JleiicTBus 3nekTpudeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DNEeKTPUIECKOE COTPOTUBIICHUE. Y ACTHHOE dIIEKTPUIECKOE CONPOTHBIICHHE:
3.7 R =pl/S
38 3akon Oma 151 ydactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHHE TIPOBOTHIKOB:
I =I,. U=U,+U,: R=R +R,
3.9 [TapannensHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTUBIICHUS:

U=UgI=I+I;R=2.

2

CMelranHbIe COCAUHCHUA TPOBOAHHUKOB



Pabota u MmomHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul

3.10
3akoH /oy — Jlenna:

3.11 O=I"-R-t

3.12 OneiT DOpcrena. MarHuTHoe Mosie OpsiMOro NMPOBOJHHMKA C TOKOM. JIuHum

- MAarHUTHON MHIYKLIHHA

313 MarHuTHOe 10J€ MOCTOSHHOIO MarHura. B3anMmoneiicTBHe NOCTOSHHBIX

' MarHuTOB

3.14 JlelicTBHE MarHUTHOTO I10JIs1 HAa IPOBOJHUK C TOKOM

3.15 OnsiTel Dapajnes. SBneHue 3neKTpoMarHuTHON HHAYKIuK. [IpaBuno Jlenua
IIpaxmuueckue pabomul
W3mepeHue 3JEKTPUYECKOTO  COMPOTUBIEHHUS  PE3UCTOpPA; MOIIHOCTHU
ANEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJIEHUS OT JJIMHBI IPOBOJHUKA, IUIOLIAJU €ro
MONEPEYHOI0 CEUYEHHUS U YJEIbHOIO CONPOTUBIICHUS.
IIpoBepka  mpaBmia s QJIEKTPUYECKOTO  HANpsDKEHUS  IpU
MOCJIEZIOBATEIbHOM  COEAMHEHWU IPOBOJHUKOB; MpaBWJa JUIS  CHJIBI
NEKTPUYECKOTO TOKAa TPU MAPAJIEIIBHOM COECIMHEHUH IPOBOJAHHUKOB
(pe3ucTOpHhI U JIAMITOYKA)
Qusuueckue A61eHUs 6 npupode. SIEKTPUUYECKHE SIBIEHUS B aTMocdepe,

3.17 AJNIEKTPUYECTBO JKMBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jped
IIOJIFOCOB, POJIb MArHUTHOT'O TIOJIS AJIs1 XKU3HU Ha 3eMIIe, TIOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIepMETp, BOJIBTMETpP, pPeocTar,
CUETUMK DJIEKTPUYECKOM DHEPIrUH, AJIEKTPOOCBETUTENIbHBIE MPUOOPHI,

3.18 HarpeBaTeNbHbIE JIEKTPONIPHOOPHI (mpumepsr), IIEKTPUUYECKUE
MIpEeIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUTATENb I[OCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHeIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cera. IIpsiMonnHeEHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [Tnockoe 3epkano



3.22

[Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucnepcus cera
3.94 JIunza. Xop nyueit B tun3ze. @okycHoe paccrosiHue TuH3bl. ONTHYECKas cuiia
' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHIecKue MPUOOPHI
IIpaxmuueckue pabomol
#i##Par#t#113mMepeHne ONTHYECKON CHIIBI COOMpArOIIeH JTHH3BL, (POKYCHOTO
paccrosiHus coOuparomieil JuH3bl (IO CBOMCTBY paBEHCTBA pa3MepoB
npeaMera u u300pakeHus, KOria IpeaMeT PaclookKeH B IBOMHOM (oKyce),

3.26 MOKa3aTelsl MPeJIOMIICHHS CTEeKJIa.
###Par##ccnenoBanne CBOMCTBA N300paXKEHHUS, IIOJTYICHHOTO C IIOMOIIBIO
coOuparoiel TUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa TIPEJIOMIICHHS] CBETOBOTO JIyda OT yIJia MaJeHus Ha
TpaHUIE «BO3JIYX — CTEKIIO»

3.7 Qu3zuyeckue saenrenus 6 npupode. 3armenus Connua u JlyHbl, 1Bera Ted,
' ONITHYECKHUE ABJICHUS B aTMocdepe (mBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEpPUCKOI, (oToamnmapar, ONTHYECKHUE

' CBETOBOJIbI
4 KBAHTOBGIE ABJIEHUA
11 PanunoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydenus. Peakuum anbda-u
' Oera-pacmajna
45 OmnwiTel Pesepdopaa mo paccesHuto anbda-yactuil. [Imanerapuas mojnenb
' aToMa
4.3 CocraB atromHoro siipa. M3oTomns
4.4 [Iepnon nonypacnaaa aTOMHBIX sAEp
4.5 SnepHble peakiu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 M MacCOBOTO YHCET
Qusuueckue s61eHUsA 6 Npupooe: €CTECTBEHHBIH pagMOaKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4H, PaTUOAKTUBHOE W3Iy4YECHHE TNPHUPOIHBIX MHHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX M3ITy4YE€HUI Ha OpraHU3M YeoBeKa
47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHAMBUIYAIbHBIM J103UMETP,

kamepa BunbcoHa, siiepHast sHEpreTUKa

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA



OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

» dusuka, 7 xknacc/ [epeimkua .M., BanoB A.U., AkiinonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHOe 00111eCTBO
«3narensctBo «IIpocBemienue»

» dusuka: 9-i kacc: 6a30BbIA YpOBEeHB: yueOHUK, 9 kinacc/ [lepoeimkun Y.
M., I'yrauk E. M., UBanos A. U., [lerpoBa M. A., AKnimoHepHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» Guzuka. lunaktuyeckue Marepuanisl K yueonuky A.B. Ilepoimikuna. 7
kiacc/Mapon A.E., Mapon E.A. ¢« ®usuka. COOpHUK BOIPOCOB U 33724 K
yueOHuky A.B. [leprimikuna. 7 kinacc/Mapon A.E., Mapon E.A., ITo3olickuit
C.B.

» ®usuka. {narnoctuyeckue padbotel k yueOHuky A.B. Ilepsimkuna. 7
kiacc/Illaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

» duzuka. Meroauueckoe mocoodue kK yueonuky A.B. Ilepeimkuna. 7
kiacc/®Punonosuy H.B

» Gusuka. unaktuyeckue matepuansl kK yaueOHuky A.B. Ilepprikuna. 8
knacc/Mapon A.E. , Mapon E.A. ¢« ®uzuka. COOpHUK BOIPOCOB U 3a7a4 K
yueOHuky A.B. [leppikuna. 8 kinacc/Mapon A.E., Mapon E.A., ITo3olickuit

C.B.



» ®uzuka. [lnarnocruueckue padoTtsl K yueouuky A.B. Ilepprmkuna. 8
knacc/Illaxmarosa B.B., Illedep O.P.

o ®usuka. Tectnl. 8 xnacc/Xannanos H.K., Xannanosa T.A

» duszuka. Meroaudeckoe mocodue Kk yueonuky A.B. [leppinikuna. 8
knacc/®Punonosuy H.B.

» ®uzuka. [Junaktrnueckue matepuansl kK yaeOHuky A.B. [lepsimkuna, E.M.
I'yrauk. 9 xmacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BOIIPOCOB U 3311a4 K yueOHuKy A.B. [leppiukuna, E.M.
I'ytauk. 9 xnacc/Mapon A.E., Mapon E.A., [1o3oiickuii C.B.

» ®usuka. Tectol. 9 knacc/Xannanos H.K., Xannanosa T.A.

» duzuka. Meroauueckoe mocoodue k yueonuky A.B. Ilepeimkuna, E.M.

I'yrauk. 9 knace/I'yrauk E.M., Yepnukosa O.A.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
MHTEPHET

bu6mmoreka L{OK https://m.edsoo.ru/7f41a4a6

bu6mmoreka LIOK https://m.edso0.ru/7f416194

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



