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Jacemanue MO ;



NOACHHUTEJBHAA 3ATIHCKA

ITporpavMma no  ¢usuke wa vypoBHe oCHOBHOTO obmero oBpazoranma
COCTABJIEHA HA OCHOBE IOJOKEHHI H TpeOOBaHHII K pe3yibTaTaM OCBOEHHS HA
0a30BOM YpOBHE OCHORHOH 00pa3oBaTeNbHOH TNPOTPAMMEI, TIPE/ICTABIEHHEIX B
®I'OC 000, a Takske ¢ yuérom denepaisHoil padouel nporpaMMbl BOCIUTAHHS U
Konuenuum npenoaasanus yuedbnoro npeamera «Ousnkar.

Copepskanne nporpamsel no  (puskke HanpasneHo HA  (QOPMHPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH OOYYAKIIHXCA M OPraHH3aUMI) H3YUEHUs
(prznkn Ha peaTensHOCTHONH ocHoBe. B nporpamMe no ¢GM3MKe YYHTBIBAIOTCD
BO3MOMHOCTH yueOHOre npeamera B peanuszaun tpedbosanunit GI'OC 000 x
MIAHH PYEMBIM THYHOCTHEIM H METANpPeIMETHBIM Pe3yIbTaTaM OOyUeHHs, a TakiKe
MEKMPEAMETHEIE CBA3H eCTeCTBEHHO-HAYYHLIX Y4YeOHBIX TpEeIMeTOR Ha YpPOBHE
OCHOBHOT'O 001Iero odpa3oBaHIsL.

ITporpaMya mo ¢u3rKke yCcTaHABIHRAET pacnpernenenne yuedHOTO MaTepraia
o rogam odyueHHs (110 KJIAccaM), Npeiiaraer NPHMEPHYIO MOCIEI0BATEILHOCTD
H3VUEeHHs TeM, OCHOBAHHVID Ha JIOTHKE Pa3BHTHA IIPEIMETHOrO COIEps;KaHHA U
VUETE BO3PACTHBIX 0CODEHHOCTEH 0Dyuaommxes.

ITporpamma mo dusnke pazpadoTaHa ¢ LENbK) OKA3AHUI METOIHYECKOH
MOMOLLH YUHTEMO B CO3AaHMM padouel mporpaMmel mo yuedHOMY MpeaMeTy.,

@Du3nka ABIAETCA  CHCTEMOODPA3VIOIIHM  JUIS  eCTECTBEHHO-HAYYHBIX
y4ebHBIX MpeMeToB, MOCKOIEKY (PH3HYecKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOR
M SBASHHH, M3y4HaeMbelX xumued, Owonorwed, actponoMued W (hU3NIECKON
reorpatpueii, BHOCHT BKIaJ B eCTECTBEHHO-HAVUHYI) KapTHHY  MHpa,
npenoctapngeT Hambonee scHBE o00pas3inbl NpHMeHEeHHS Hay4YHOrO MeToia
MO3HAHHSA, TO €CTh ClIocoDa MOJYUEHHsI JOCTOBEPHEBIX 3HAHHI O MUpE.

Onna w3 rIaBHBX 3anad (HIHYECKOTO 00pa30BaHHA B CTPYKType OOLIEro
00pazoBaHus COCTOMT B (DOPMHPOBAHHM ECTECTEEHHO-HAYUHOH TPAMOTHOCTH H
HHTEpeca K HayKe y 00yUaroLHxcs.

Hayuenne ¢u3ukn wa  Da30BOM  ypOBHE MPEAMONAraeT  ORJ4JEHHE
CACAYIOLIMMH KOMICGTEHTHOCTIAMHM, XAPAKTEPHIYVIOLMMH E€CTECTEEHHO-HAYUHYIO
rPaMOTHOCT:

+  HAYUHO ODBLACHATL ARNEHHH,

+ OIIEHHBATH U MOHUMATE OCOOEHHOCTH HAYYHOrO HCCIIeIOBAHMUS,

e HMHTEPNPETHPOBATE  AAHHBIE M HMCNOJAB30BATE  HAYYHBIE
J0Ka3aTeNbCTBA ISl IOJIYUEHHsI BBIBOJIOB.

IHemn wu3yueHnsa ¢H3HKH Ha YpOBHE OCHOBHOTO o00IIero oOpa3oBaHHs
onpepeneHsl B Konuenuwu npenogasanust yuebuoro npeamera «Musuka» B
oOpazoBaTelbHEIX OpraHuzalusx Poccuiickoii @enpeparud, peanu3yOLIHX
ocHOBHBIE  00weoldpazoBaTentHBIe  MPOTPAMMB,  VTBEPKIEHHON  pelleHHeM



Kosnerun Munucrepcerea npoceewenns Pocouiickoin Mepepaunn (npotokon ot 3
aexabpa 2019 . Ne [IK-4Bn).
Henu uiyvennsa pU3HKH:

npuodpeTeHHe HHTepeca H CTPeMIeHHA OOVUAIOIIHXCHS K HAYUYHOMY
H3YHEeHHIO TMPHPOAL], pa3BHTHE WX HHTEINEKTYANBHBIX W TBOPYECKHX
crocodHocTel;

pa3BHTHE NpeacTaBIeHHH 0 HAYYHOM METOIe IIO3HAHNA U (POPMHUPOBaHIEe
HCCIEAOBATEILCKOrQ OTHOLIEGHHSA K OKPYIKAKIIIHM SBICHHIM;
(OpMHPOBAHHE HAVUHOI'O MHPOBO33PEHHS KAK PE3YJIbTaTa H3YUEHUSI
OCHOB CTPOEHHA MATEPHH H (PYHAIMEHTATLHBIX 3aKOHOR (PH3MKM;
(pOPMHPOBAHKME NPEACTABICHHH O PO (DHIMKH O0A PABMTHA JIPYTHX
€CTECTBEHHBLIX HAYK, TEXHHKH H TEXHOIOIHH,

PA3BHTHE  MPEACTABMEHME  ©  BO3MOKHEIX  cepax  Oyayuiei
npodeccrOHANBHON NeATebHOCTH, CBA3AHHOH ¢ (PH3HKOI, IOIroTOBKA K
AanpHelneMy 00YHeHHIO B 3TOM HANPABJIEHNH,

HocruskeHne STHX Lellell nporpaMmMbel 110 (UM3HKE HA YPOBHE OCHOBHOIO
od1mero obpazopaHnA 0DecNeUHBaeTCsA pelleHHeM CIIeqyIOIHX 3aJav:

npuodpPeTeHHe 3HAHMH O  JAWCKPETHOM  CTPOCHHHM  BELIECTBd, O
MEXAHHYECKHX, TEIUIOBBIX, WIEKTPUUYECKHX, MATHHTHBIX W KBAHTOBbIX
ABNEHHAX,

NPUOOPETEHHE YMEHHH OMUCBHIBATE M ODBACHATL (DM3HUECKHE SIBJICHHS C
HCIOIB30BAHIEM TIOMyYeHHBIX 3HAHHI;

OCBOGHHE METOAO0B pelleHnda  NpPOeCTeMIIMX  PacyéTHBIX 3ada4d ¢
HCIOIB30BaHIEM puzmuecknx Mozmereii, TBOPUYECKHX H
MPaKTHKO-OPHeH THPOBAHHEIX 3a71a4,

pasBUTHE YMEHHH HAOMHOMATE PHPOIHBIE SIBJIIEHHS U BbIIOJIHATE ONbITHI,
nmabopaTopHble padOTBI M SKCIIEPHMEHTALHBIE HCCIENOBaHHA C
HCNOJIB30BAHUEM H3MEPHTENIBHBIX NTPHOOPOB;

ocBoeHHe NpuéMoe padoTel ¢ HHpOpMauHeld (H3IHUECKOro couep:kaHus,
BKJIIOUAs MHOOPMALMIO O COBPEMEHHBIX AOCTHKeHnax (U3HKH, AHATH3 H
KPHTHYECKOE OLGHUBAHME HHDOPMALIHHK,

3HAKOMCTRO €O chepamu nmpodeccHOHANBHON AeSTeNbHOCTH, CBA3aHHBIMH
¢ (u3MKOH, W COBpPeMEHHBIMH TEXHOJTOTHAMH, OCHOBAHHBIMH HAa
OOCTIDKEHNAX (hH3NYECKOH HAYKH.

Ha wusyuenne ¢mzukm (0a30BbIT ypOBREHb) HA YPOBHE OCHOBHOTO oDIIero
obpazoBanis oteoguTcs 238 uacos: B 7 kinacce — 68 uacos (2 uaca B Henen), B 8

Kracce — 68 uacos (2 waca B Hememo), B 9 knacce — 102 waca (3 yaca B Hemem0).

[Tpennaraemseiii B nporpaMme 1o Quskke nepeueHs nadopaTopHeix paboT u
OMBITOB HOCHT PEKOMEHIATENBHBLIA XaPAKTEp, YUHTENL JeNaeT BLIDOP NMpoBeneHHs



Na00PATOPHBIX PADOT W ONBITOB € YY4ETOM MHAHBHAVANRHBIX OCOOCHHOCTEH
Dﬁ}"—lﬂI-DH.IHXCH, CIIHCEA 23KECIICPHMCH TAIEHBIX SE,HH,HI“II‘:L npennaracMbelx B paMEAX
OCHOBHOTQ FOCYAAPCTBEHHOTO JK3aMend no huzvke.



COJEPAKAHUE OBYUEHHA

7 KJACC

Pa3znen 1. ®H36KAa H €€ poaib B NOIHAHHH OKPY/RAIOIIEr0 MHPA.

(Mu3uka — Hayka o npupone. AeieHust npeapoabl. MU3HUECKHE SBJICHMS
MEXAHMYECKHE, TeMOBLIE, ANEKTPHHECKHE, MATHHTHBLIE, CRETORLIE, 3BYKOBEIE,

Mu3znueckne eesmuuuel, HMamepenne dmsmuecknx senuuns, Ouznueckue
npubopsl. Ilorpemuocts n3mMepennii. MexayHapoaHad CHCTEMA eHHHIL.

Kak ¢uzrka ©u apyrue ecTecTBeHHBIE HAYKH  M3VHAIOT  TPHPOMY.
EcrecTBeHHO-HAYYHBIH MeTON MO3HAHWA HaOMIOJEHHE, MOCTAHOBKA HAYYHOIO
BOTIPOCA, BRIJIBHKEHHE THITOTE3, SKCITEPHMEHT IO TPOBepKe THIoTe3, o0bACHEeHHe
HabrogaemMoro sieyers. Qnucanne (PU3HUECKUX SIBJIEHHH ¢ IIOMOLLBIO MOJIEJIEH.

Hemoncempanuu.

1. Mexanudeckue, TemIOBbIe, DSIEKTPHUYECKHe, MAarHHTHLIE, CBETOBLIE

SIBJIEHUS.

2. @uspyeckue NpHOOPEI H MPOIENypa MPAMBIX H3MepeHHIl aHAJIOTOBBIM K

unppossv npudopom.

Jabopanopiste padontst 1 Onbints.

1. Onpepenenye LEHB JENEHHA IIKATBI H3MEPHTENLHOrO mpubopa.

2. H3amMepeHHe paccTOAHHI.

3. Hsmepenne obbéMa JKIIKOCTH H TBEPAOTO TENA.

4. OnpeneneHue pa3MepoOB MaJbIX TEJL

5. M3MepeHne TemIepaTyphl NpH NOMOINH JKHIKOCTHOTO TepMOMETpa H

AATHMKA TEMNEPATYPHI,
6. Ilpoeenenue HcclieOBaHUs 110 [POBEPKE IHIOTE3bl. MAJBHOCTL [0Ji1ETa
IIAPHKA, MYLIEHHOTO TOPH3OHTANBHO, TemM Donbine, dem OOnbIne BHICOTA

nycka,
Paznen 2. IleppoHaualibHbIe CBEAEHHS 0 CTPOSHHH BELIECTBA.
Ctpoenue BeuecTsa: ATOMBI W MONEKYIBI, HX  pasmepbl.  OnbITh,

NOKA3BIBAKNLUNE JHCKPETHOE CTPOEHHE BCLLECTEA,

Jpmxenne wacTuil BemecTBa. CBA3b CKOPOCTH BHIMKEHHS YACTHI[ C
Temnepatypoi. bpoyvhorckoe apwiwenue, auddysus. BzaumonelicTBHe HacTHI
BELECTRA: IPHTAKEHIE U OTTAIIKHBAHUE.

ArperatHble COCTOSIHMS BELLECTBA. CTPOCHHME Ta30B, KHJAKOCTEH W TBEPABIX
(KpucTAJUIHYECKHX) Teyl. B3auMOocBi3e MEXy CBOHCTBAMH BELUECTE B Pa3HbIX
ArPEraTHLIX COCTOAHMAX H WX ATOMHO-MOJEKYIApHBIM cTpoeHreM, OcobennocTH
ArperaTHbIX COCTOAHWH BOJBI.

Hemoncmpauuu.

1. Habmopenwe OpoyHOBCKOrO IBHKEHHS.



2. Habmonenue anddysnm,
3. Habmionenne — apnmeHnii,  oOBACHAIOIIXCS — TPHTSKEHHEM  HIIH
OTTATKHBAHMEM YACTHI[ BEIIECTRA,

Jdabopamopnsie pabomel 1 ONBINBL

1. Ouenka fuaMerpa aToMa MeTOAOM pPSAOB  (C  HCIONb30BaHHEM

thororpadymii).

2. OmneITe! 110 HADTIOIEHHIO TEILIOBOTO PACLIHPEHHS Ia30B.,

3. OnbiTel M0 OOHAPYAKEHHUIO ACHCTBHA CHJT MOJICKYJISIPHOTO MPHTAKEHNA,

Pasznen 3. /Ipmikenne 1 B3AHMOAEHCTBHE TET.

Mexanuueckoe asmikenne., PasnomepHoe M HepaBHOMEPHOE JIRMIKEHHE,
Crkopocrte. Cpennsisi CKOPOCTL NPH HEPABHOMEPHOM ABMKEHWH, Pacuér nytv u
BPEMEHH JABHAKEHHS.

Aenenre MHepurn, 3aKOoH HHEPIMH., B3auMomelcTBHe Ten KAK NPHUHHA
H3MEHEHHsI CKOPOCTH J[BHKeHHd Ten. Macca kak Mepa HHEPTHOCTH TeJa.
[InoTHoCTe RemnecTBa. CRA3b TIOTHOCTH € KONMHYECTBOM MOJEKYJ B eNUHIIIE
00BEMA BELeCTBA.

Crra Kak xapaKkTepHCTHKa B3amMozeiicTeusa Ten. CHIa yIpyrocTH M 3aKoH
T'vka. H3mepeHne cuibl ¢ nOMOWLK AHHAMOMETpPA. fBAeHHe TATOTeHHs W CHIIA
sxect. CHna ssxecTy Ha apyrux mianerax. Bec rena. Hesecomocts, Clioskenue
CHJI, HAMPABAEHHBIX MO OAHOH nmpamoit, PasnoneiicTeyromas cun. Cuna Tpenns.
TpeHnue CKONbKEHHS W TPEHHE NOKOA. TPeHHe B MPHPOAE H TEXHHUKE,

Hemoncmpauui.

Habnroaenne MmexaHMyeckoro NBMKEHH Tema,

Hamepenne ckopocTH IPAMOIHHEHHOTO IBHKEHIS,
Habmonenne apaeHns HHePIIHH.

HabmoneHne H3MeHEHHsI CKOPOCTH IPH B3AHMOIEHCTBHH TEJ,
CpaBHeHHe Macc IO B3aHMOAEHCTBHIO TeJl.

CnoxeHnue Cu, HANPAB/ICHHBIX MO OAHOH NPAMOH.
Jabopanmopuste padontst 1 ORbINGL

I o

1. Onpenenende CKOPOCTH PABHOMEPHOrO JBHKEHHS (ITAPHKA B KHJIKOCTH,
MOJEGIH ICKTPUUECKOro asToMobung n Tak aanee),

2. Onpenenenne cpenHell CKOPOCTH CKOMRKEHHA OpycKa HIH IMAPHKA IO
HAKJTOHHOH MIOCKOCTH.
Onpenenenie MIOTHOCTH TREPIOTO TENA.

4, ONBITBI, AEMOHCTPHPYIOIIHE 3aBHCHMOCTE pacTsikeHHA (medopmariin)
MPYAMHBL OT TPHJIOKEHHOH CHIIBL

5. ONBITEL, TeMOHCTPHPYIOIINE 3ABHCHMOCTb CHIIBI TPEHHA CKONBMKEHHS OT
BECA TENA M XAPAKTEPA CONPHKACAFOLMXCS TOBEPXHOCTEH,

Pasznen 4, /[agnenne TREPABLIX Te, HAKOCTEH H TA30B,



Hagenenune. CriocoObl yMeHBLIEHH M yBeNWUEHHS naenenns. Jlapnenue rasa.
3aRMCHMOCTE AaBleHHsA rasza oT oObéma, Temnepatypbl. Ilepemada naBieHus
TEREPALIMH  TENAMM, HKHUAKOCTAMH u razamu. 3akon llackans. IlneBMmaTmueckme
MAIIHHLL. 3ABHCHMOCTh IaBIeHHA JKHIKOCTH OT riavOmHel. [mapocTatHueckuil
napanokc. Coobmatomuecs cocynrl. ['HapaBmyecKkiie MeXaHH3MBbI.

Atmocdepa 3emnn u armocdepHoe paeiieHne, [IPHUHHBI CYLIECTBOBAHMHS
pozmymHOH obomoukn Jemmi. OnwiT Topprmuemnmn. HMamepenue atMocthepHOTo
AABNCHUS. 3ABHCHMOCTL ATMOC(EPHOrO NABICHHA OT BBICOTH HAJl YPOBHEM MOpA,
[Tpubopel 1ist H3MEpeHus AaTMOCEPHOTO JABJIEHMSI,

HeficTBre sKHAKOCTH W Td3a HA MOrpy:KEHHOE B HUX Tenmo. Buitankmearomas
(apxumenosa) cuna, 3axon Apxumena. Ilnasanue ten. Bosnyxonnasanue,

Hemonempanuu.
3ABHCHMOCTE JABIEHHMA Ta3d OT TEMIEPATYPEI
Ilepenaua napneHUd HHIKOCTBIO U Ta30M.

Coobmaiomuecs CoCy b,

I'uppaenuueckdii npecc.

[Ipospnenme neficTBHA aTMOC(EPHOrO NaBIEHHA.

3ABMCHMOCTE BBITAJIKHBAKWEH CHJIBI OT 00bEMA NOrpyHKEHHOH YACTH
TeJd H IUIOTHOCTH HKUIKOCTH.

7. PaBEHCTBO BBITANKHBAIOLIEH CHITBI BECY BHITECHEHHOH HHIKOCTH.

I

8. YCIOBME NN3aBaHHS TEN. IJIABAHME WM NOTPY:KEHHUE TeN B 3aBHCHMOCTH
OT COOTHOINEHHUS NIOTHOCTEH Tena H JKHAKOCTH.

Jabopamopnuie padomel i OnvIHTbL

1. HccmenoBaHHe 3aBHCHMOCTH Beca Tela B BOZE OT 0ObEMA MOTPYKEHHOIN B
YKHJIKOCTh HACTH Tena.

2. OnpeneneHue BBITAIKHBAKOLIEH CHJIBI, HEHCTBYKLLEH HA  TEJO,
IOTPYKEHHOE B JKHIKOCTD.

3. TIpoBepka HE3ABMCHMOCTH BbITAJIKWBAIOLICH CHIIBI, IEHCTBYHOLIEH HA TEIO
B JKHJIKOCTH, OT MAcChl Tella.

4. OnuITel, ASMOHCTPHPYIOIIHE 3dBMCHMOCTL  BBITATKMBAIOMIEH  CHIIHI,
OCGHCTBYKLLIEH HA TENO B KMAKOCTH, OT O00BEMA nOrpyKEHHOH B
JKHJIKOCTh HACTH TENA H OT MIOTHOCTH JKIAKOCTH.

5. KoHCTpyupoOBaHHWe apeoMeTpa MIH  KOHCTPYHPOBAHHE  JIOAKH H
onperneneHne eé rpy30n0IbLEMHOCTH.

Paznen 3. Patora H MOWIHOCTE. JHeprus.

Mexannueckas padbora. MomHoCTs.

IIpocTele MexaHM3MBI pbIMar, OJIOK, HAKIOHHAsA IUIOCKOCTh. [IpaBHIO

paBHOBEeCHA pbluara. lIpuMeneHue npaeuna paBHOBECHS peivara K 070Ky,



«3onoroe  npaswyioy  mexanuxku.  KITA  npocteix  mexanmsmor.  Tlpoctsie
MEXAHM3MBI B OLITY H TEXHIKE,

MEXHI-I HUSCKAH IHEPTrHA, '{'HTIET'H HeCKdA H NMOTEHIHANLITAA IHEPTHA.
Ilperpamenue ogHOro BHOa MEXaHHYECKOH SHEpPIHY B IPYroi. 3aK0oH COXpaHeHHH
SHEPrHH B MeXaHHKe.

Hesmonempanuu.

1. IIpuMepel NPOCTEIX MEXAHU3MOB.

Habopamopnsie pabontel & onsimbL,

1. Oupenenenue padOTBI CUJIBI TPEHHS MPU PABHOMEPHOM [BUMKEHHH TeJa

MO TOPH3OHTATLHOH NOBEPXHOCTH,

2. Hceneposanne yCI0BHH PABHOBECHS PbIUATA.

3. Hamepenne KIIJ] HakIOHHOH IJIOCKOCTH.

4. HMayuenue 3aKOHA COXPAHEHHA MEXaHMYeCKOH dHEPriu.

8 KJIACC

Pazaean 6. Teniogbie siBJICHHS.

OCHOEHBEIE TIONOMKEHMA MOIEKVISAPHO--KHHETHYECKOI TEeOPHH CTPOEHHS
pewecTea. Macca u pazmepel aTOMOB M MOJieky . OneiTel, MOATBEPKAAKOLIHE
OCHOBHEI€ [TOJICKEHHS MOJIEKYJISPHO-KHHETHUECKOH TEOPHH.

Mopenun  TREPOOro, KHAKOrO W razoo0dpasHore COCTOAHHI BeIeCTRA.
Kpuctanmuueckue u aMmopdusie Tena. OOLiAcHeHHe CBOIMCTB ra3oB, KHIKOCTEH
TEEPABIX Tel HAa OCHOBE TNOMOKEHHH MOJEKYIAPHO--KHHEeTHYECKOH TEeopH.
CmaurBanne W KanunmapHeie apnernd. Tennosoe paciHpenne 1 CKaTHE,

Temmeparypa. CesA3p TeMIEPATYPEI CO CKOPOCTBH) TEIIOBOTO JBHKEHHS
qacTuil. BuyTpenussa oueprus. CnocoObl H3MeHeHHS BHYTPEHHEH DSHEpPrHH:
TeIIonepenaya " COBepLUeHHE padoThI. Bu bt TEIIONePEeNayun
TEIJIONPOBOIHOCTE, KOHBEKI[IA, H3TYyIEHHE.

Konnuecteo Tennotel. YaensHas TennoéMKOCTh BellecTBa, TennoobmeH u
TEIUIOBOE  paBHOBecHe. YpaBHeHHe Telioporo Oananca. IlnasneHue
GTBE]}IH.EBHHHB HpHL}TE,LI'IJTH U2CKHX BEUISCTR. yﬂﬂﬂl:llﬂﬂ TENNOTA TMIABIICHIA.
IMTapoobpazosanue w koHuencauus. Henapenue, Kunenwe, Yapensnas tennorta
napoobpa3oraHud.  3aBHCHMOCTE TEMMEPATYPRl KHIEHHA OT aTMochepHOoro
AABICHHA,

BrnaskHocTs BO3OyXa.

DHEpPrus TOMIKUEA. Y AEIbHAN TENIOTA CropaHms,

IMpunmuner padotel Teropeix apurateneii KIT Temiosoro asuratens.
Tennmopele OBUTaTEH H 3alHTA OKPYKAOIEH Cpelbl.

3AKOH COXPAHEGHHA H NPEBPALLEHHS IHEPrHH B TEMJIOBBIX MPOLECCAX,

Hemoncempanyuu,

1. Habmopenwe OpoyHOBCKOrO JBHKEHHS.
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10.
11.
12,
13.

Habmonenue anddysnm,

Habnronenme apnenmii cMaMHBAHNS 1 KAMAIIAPHBIX SBIEHITH.
Halnonenne TennoBOro pacimupenna Ten.

H3Menenne maBimeHHsd ra3da OpH HIMeHEHHH 00BEMA H HATPEBAHHU MM
OXJTAKTEeHHH.

[Ipapniaa HaMepeHus: TEMIIEPATYPbL

Buae! Tenmonepenays.

Oxaa#ACHHE NPH COBEPLUICHHH PADOTHI.

Harpeeanue npu copepiieHHi padoThl BHELHUMH CHIIAMH.
CpasHenHe TenMOEMKOCTEH PA3NHYHBIX BELIECTB,
Hadnopenue kunenus,

Habnronenne nocToOsHCTEA TEMITEPATYPHI IPH NJIABIEHHH .
Monenu TennoBLIX NEATATENEH,

Jabopamopnsie padonsl ik onsibl.

1.
2.
3.

1.
11.
12,
13.

OneITe MO 0OHAPYIKEHHIO TeliCTBHA CILT MONEKYIAPHOTO MPHTA/KEHMA.
OIBITEL 10 BEIPALIHBAHUKD KPUCTAILIOB ITOBAPEHHOH COMIM MJIM caxapa.
OneiTel MO HAOMIOAEHHID TEIUIOBOTO PACIHIHPEHHS ra3oB, KUAKOCTEH H
TEEPABIX TEL.

Onpenesnenne JapieH s BO3AyXa B DaJJIOHE LUNPULIA.

OneITel, AEMOHCTPHPYIONIME 3ARHCHMOCTL MABRNEHHS BO3OAYXd OT €ro
00BEMA W HATPEBAHUS MJTH OXNAKACHHS,

IlpoBepka rUMOTE3Ll MHHEHHONH 3aBHCHMOCTH ITHHEI CTONOMKA JKHAKOCTH
B TEPMOMETPHYECKOH TpyOKe OT TeMnepaTyphl.

Habmonenne wH3MeHeHHs BHYTpPEHHell HHEPrHH Tela B PE3VIbTATe
Ternonepenayd H paboTel BHEITHIX CHIT,

Hccnenoeanue sBJIEHHS TENJIO0OMEHA IMPH CMELUMBAHUK XOJIOIHOH M
ropsA4eH BOJBL

Onpeaenenue  KONMMUECTEA  TEMJAOTHI, TMOJIYHEHHOTO  BOJOH  MPH
TEIUIOOOMEHE ¢ HArPETBIM METAJUTHYECKHM [HJTHHIPOM.

Onpenenenye yaeabHOH TENNOEMKOCTH BEIIECTBA.

Hceceneposanune npouecca MCnapeHus.

Onpeaenenye OTHOCHTENBHON BIAYKHOCTH BO3IYXA.

Onpenenenve ynenbHOH TENIOTE MJIABITEHHS 4.

Pazgen 7. DnexkTpuueckne 1 MATHHTHBIE SIBJICHHS,
OnexTpuzanud Ten. Jlea pona snekTpHYeckHX 3apanoB. BiaumoneiicTeue
3APSDKEHHBIX  Tell.  3akoH KyllioHa  (3aBHCHMOCTbL  CHJIBI  B3aHUMOJEHCTBHSA

3apPKEHHBIX Tel OT BEIHYHHEL 3apAI0B H PACCTOSHIS MEJKITY TelaMHu ).
2nexrpuueckoe nose. Hanpamwéunocrs anextpuueckoro nong. [punumn
CYNEPIO3UIHH IEKTPHUSCKHX M0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenn anekrpyuueckux 3apaaos, IEMEHTAPHBIH INEKTPHUECKHH 3aps.
Crpoenne aroma. [lpoBOAHMEKM W JAHINEKTPHKH. 3aKOH  COXpaHeHH:
AMEKTPHUECKOTO 3apajid.

DAeKTprdecknii TOK. YCIOBHSA CYIIECTBOBAHHA DIEKTPHUYECKOID TOKA.
HMcTtounnkn moctoaHHore Toka. JelicTBHA 3IeKTpHYeckoro TOKa (TemsioBoe,
XHMHYECKOe, MATHHTHOE). JEKTPHUYECKHI TOK B KUIKOCTAX H ra3ax.

DnexTpudeckas Henb. CHIa ToKa.  JJEKTPHYECKOE  HANPSKEHHE.
ConporueaeHue NPOBOAHHMKA. YACTBHOE CONPOTHBIEHHE BelwecTea, 3akon Owma
mis yuacTtka wenu.  IlociepoparelibHOE ¥ NAPAUIEIBHOE  COEAMHEHHE
NPOROIHHUKOR,

Pabora u mownOcTe anexTpuueckoro Ttoka, 3akod  Jxoyma—Jlenua.
DINeKTPHYECKHE IETH H HOTPe0HTENH AIeKTPHUYECKol sHeprun B ObiTy. KopoTkoe
3AMBIKAHHE,

IlocTosHHBEIE  MarHHTHL. — BlaumomelficTBHe  MOCTOSHHBEIX  MArHHTOB.
MaruuTHoe nome. MaruuTHOe mone 3eMIr M ero 3HaueHne AN JKH3HH Ha 3eMIe.
Oneir  3Dpcrenma.  MarautHoe noje suekrpuueckoro Toxa.  [IpumeHenue
3MeKTPOMArHHTOB B TexHHke. JleficTBlie MarHUTHOTO IO/ HA MPOBOJHHK C TOKOM.
IEKTPOABHIATENb MOCTOSHHOrO TOKA. HMCnoib30BaHME 3NEKTPOABMraTesieH B
TeXHHYECKHX YCTPOHCTBAX H HA TPAHCIOPTE.

Onwitel @apanes. Asnenue anexkTpoMarnuTHOR uuaykimn, Ilpasuno Jenna.
DNEKTPOreHepaTop. Cnocobsr MOy YCHHSI INCKTPHUCCKOH IHEPrHH,
DNEeKTPOCTAHIIMH HA BO300HOBIAEMBIX HCTOYHHKAX JHEPTHH.

HAdemoncmpawin,

DIeKTpH3AINA TeL
Jpa pona saekTprHeckHiX 3apsa/ioB H B3aNMOeliCTBHE 3apAKeHHBIX Tell.
YCTpolCTBO H IEHCTBHE JIEKTPOCKOIA.
DIMeKTpOCTATHYECKAA HHITYKITHA.
3aKOH COXPAHCHHA INCKTPUHECKHX 3aPsAA0E,
IIpoBOOHHKH H JH3JIEKTPHKH.
Monenuporanie CHIOBBIX THHHA HIEKTPHYSCKOTO MO,
HeTounnky nOCTOSHHOTO TOKA,
JlelcTBHA SNeKTPHHecKOro ToKa.
- DNEKTPHUECKHH TOK B ¥KHJIKOCTH.
. I'azoBeIi pa3pan.
. U3mepenne CHIIBI TOKA aMITepPMEeTPOM.
. UamepeHHe 3JIeKTPHYECKOro HANPAKEHHS BOJILTMETPOM.
. PeocTtaT u Mara3uH cOnpOTHBIEHHIL.
. B3auMOaeHCTBME NOCTOAHHBIX MArHUTOB,
. MonenupoeaHie HEBO3MOKHOCTH Pa3delieHns! [TOJIKCOB MAarHUTa,
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17
18
19
20
21
22
23
24

25

. MoaennpoeaHue MArHWTHBIX NOJEH MOCTOAHHBIX MATHHTOB,

. OnwrT 2perena.

- MaruuTHoe none Toka, DNEeKTPOMATHHT.

. JeficTBHe MArHHTHOTO MOJIS HA IPOBOIHUK C TOKOM.

. DNeKTPOABHraTeNb TOCTOSHHOTO TOKA.

. Hccenenopanue siBJIEHVS 3JIEKTPOMATHH THOH MHIYKIHH.

. Onertel @apanes.

. 3aBMCHMMOCTL  HANPABICHHMS WHAYKUHOHHONO TOKA OT YCIOBHH ero
BO3HUKHOBEHUSL.

. DNeKTPOreHepaTop NOCTOAHHOTO TOKA,

Jabopamopnsie paponsl i onsibl,

1.

S

10.
11.

12.

13.

14.

15,

16.

OnelTel 10 HADNIOOEHHK 3JIEKTPH3AUMH  T€l WHAYKUWed W npu
COMPHKOCHOBEHHH,

Hccnemgopanne IOeficTBHA 3JIEKTPHYECKOIO IO HA IPOBOAHUKH H
THAIEKTPHKH.

CHopka 1 npoBepka PabOThl AEKTPHUECKOI LENH MOCTOAHHOIO TOKA.
H3mepeHHe U peryIHpOBAHHE CIUIE TOKA.

Hamepenune u peryMpOBaHHE HANPSAKEHHS,

Hccnenopanie 3aBHCHMOCTH CHIBI TOKA, WIYLIErQ 4epe3 Pe3ucrop, OT
COTPOTHRIEHHS PE3NCTOPA H HAMPS/KEHHA HA PE3HCTOPE.

Oneite, AEMOHCTPHPYHOLLHE 34BHCHMOCTD ANEKTPHUECKOTO
COTIPOTHBIEHHS TNPOBONHHKA OT €ro JHHBL, NIOMAOH MONEepeiHOro
CeugHMd | MHTEDHHJTE‘I.

IlpoBepka mNpaBHIA CHOMKEHHS HANPsKEHHI IIPH IOCIENOBATEIBHOM
COoeNMHEHHH OBYVX Pe3HCTOPOB.

IIpoBepka mnpaeuna misi CHIBL TOKA HPH [APAJUIEJIBHOM COEIHHEHHH
pe3UCTOPOE.

Onpeaenenue padoOTe NEKTPHUCCKOTO TOKA, HAYLIETO HEPEe3 PE3HCTOP.
OnpeneneHne MOLIHOCTH 3JIEKTPHUECKOr0 TOKA, BhIAENISEMOH Ha
pesncTope.

Hcenenosanue 3aBHCMMOCTH CHIIBI TOKA, MAYLIErO uepes JaMIOUKy, OT
HANIpAYKeHHs Ha Heli.

Onpenenenve KI1J] narpesatens.

HccnenopaHne MarHHTHOTO B3aHMOIEHCTBHS MOCTOSSHHEIX MATHHUTOB.
HM3yueHne MarHWTHOTO TIONA MOCTOAHHBIX MArHUTOB TIPH  HX
00OBEIMHEHHH H PA3IEIIEHHH.

Hccnenopanne OelicTBHA 37IEKTPHYECKOI0 TOKA HA MAarHHTHYIO CTPEJIKY.



17. OneiThl, AEMOHCTPUPYIOLLHE 3ABMCHMOCTb  CHWIBLI  B3aWMOJICHCTBHA
KaTYIIKH € TOKOM M MATrHHTA OT CHIbBl TOKA H HaMpaBJIeHHA TOKA B
KaATYLIKE,

18. M3yueHne OelicTBHA MAarHUTHOT'O OIS HA IIPOBOIHHUK C TOKOM.

19. KonctpyHpoBanue 0 naydenne paboOTH 2IeKTPOaABHTATEN.

20. Hamepenne KIIJ snekTpoaBHraTe/lsHOH YCTaHOBKH.

21. OOEITEL MO HCCIENOBAHHID MBIEHHS SIEKTPOMATHHTHOH WHIYKITHH!
MCCACAOBAHHE H3MEHEHWH 3HAYEHHA W HANPABIEHHA HHAYKLHOHHOrO
TOKA.

9 KJIACC

Pazaen 8. MexanuueckHe AB/1€HHSN.

Mexannueckoe apHikenwe. Martepuansias Touka. CHceremMa  oTcuéTa.
OTHOCHTENBHOCTh MEXAHHYECKOTO [BIDKEHHS. PaBHOMEpHOE IIpAMOJIHHEHHOE
apmkenne. HepapHomepHoe npaMonuHeiinoe npmwxenne. CpeaHss U MrHOBEHHAs
CKOPOCTH Tela [P HEPABHOMEPHOM JABHKEHHH.

Vckopenne. PapHovckopeHHOe mIpsaMonnHeiiHoe papiskenne CpobomHoe
nageHue. Oneitel anunes.

PapHOMepHOE IBIKEHHE 110 OKpy:xHOCTH. [lepuon u uacrora obpalueHus.
Juneiinaa u yrnosas ckopocth, LlenTpocTpeMuTensHOE YCKOpEHHE,

Ilepeeriii 3axoH HeroToHa. Bropoii 3akon HeroTona, Tperuii 3axon HeroroHa.
[IprHIUN CYTIEPIIO3HIIHH CHIL.

Cuna ynpyrocti, 3axon I'yka, Cuna Tpenus: ¢cuna TpeHHa CKONMBKEHH, CHITa
TPEHHA OKOA, IPYTHe Bl TPEHUS.

Cuma TayKecTH W 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpeHHe CBODOIHOrO
nageHus. Jpuxenue ruader sokpyr CosHua. Ilepeasi kOCMHuUeckas CKOPOCTE.
HerecoMocTs U eperpy3Ki.

Pasnoeecue marepuanbHon Touku, AdcomoTHO TBEpHoe Teno. PaeHoRecHe
TBEPIOrO Tela ¢ 3aKperIEHHOH ockt0 Bpawenus. MomenT cuibl. entp Tsimxecty.

Hmnynee Tena. Msmenenne wmnynsca. UMnyaee cuanl 3aKoH COXpaHeHns
HMIynbCa, PEakTHBHOE IBHKEHHE,

Mexanuyeckas pabora W momuocTh. Pabota cmn TaykecTH, YNpPYyroOCTH,
tpenud, Ceasn dvepruv v padotwe. loTenunansnag sneprug Tena, MOAHATOTO HAT
MOBEPXHOCTRIO 3eMiIH. [loTeHnIHANEHAS 3HEprus C:KaTOH npy:KiuHEL. KuHeTnueckas
sneprus, TeopeMa 0 KMHETHMHECKOH 3HEPruH, 3aKOH COXPAHEHHMS MEXaHMUECKOH
SHEPIHH.

Hemoncmpauuu,

1. Hab®mopeHue MEXaHWYECKOTO ABHKEHHS TEIA OTHOCHTENLHO PA3HBIX TEJ

OTCUETa.
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H.
5.

10.
11.
1z,
13,
14
15.
16.

CpagHeHue nyTeH M TPACKTOPHH JBMMKEHHS OAHOIO H TOro JKe Tena
OTHOCHTENEHO PAa3HEIX Tel OTCYETA.

HzMepenne CKOPOCTH M VCKOPEHHS MPAMOTHHEHHOTO JIRHKEHHS.
Hcenenopanue NPH3HAKOR PABHOYCKOPEHHOTO IBHIKEHHSL.

Habmionene ABHKeHHA TeNa MO OKPY/KHOCTH.

Hadmonenne MexaH HUECKHX SIBIIEHUH, IPOHCXOUALINX B CHCTEME OTCUHETA
«Tememxa» npu e€ pPABHOMEPHOM H  YCKOPEHHOM  IBUKEHUH
OTHOCHTENEHO KaDuHETa PU3MKH,

3aBHCHMOCTE YCKOPEHUS TeJa OT MACChl Tellda U AeHCTBYIOLWEH HAa Hero
CHIIBI,

Habnronenue pageHcTBa CHA NPH B3AMMOACHCTEMH TEN,

HameHeHHe Beca Tea [IPH YCKOPEHHOM JIBHKEHUH.

Ilepenaua vMnynLca npu B3aMMOASHCTRIN TE.

[IpecOpazoraHis SHEPTHH IPH B3aHMOOEHCTBHE TEJL.

CoxpaHeHHe HMIYJIECA TIPH HEYIPYTOM B3aHMOIEHCTBIH.

CoxpaHeHHe HMIYJIBCA IPH aDCOMKOTHO YIIPYTIOM B3aHMOIEHCTBHH.
Habmonenne peakTHBHOT'O IBIKEHHS.

CoxpaHeHHE MEXaHHUECKOH JHEPrun Npu CEODOAHOM NAZIEHHH,
CoxpaHeHHe MEXaHUUYECKOH 3HEPIUH [IPU JBHAKEHHH TeJla 1101 1eHCTBHEM
MPYHKHHBI,

Jabopamopnsie padontel i onsisl.

L

KoHcTpynposanue TpakTa 1mis pasroHa M JajbHEHIIEro paBHOMEPHOTO
JABHMECHWSA IlIHpHI{'Ei HITH TOMCHIKH,

Onpenenenne cpenHell CKOPOCTH CKONBYKEHHS OpyCKa WMIH IBHKEHHS
IMIAPHKA 1O HAKJIOHHOH TI0CKOCTH,

Omnpenenenie YCKOPEHHS Tela NPH PABHOYCKOPEHHOM [BHIKEHHH [0
HAKJIOHHOI ILIOCKOCTH.

Hcenenosanne 3aBHCHMOCTH NMYTH OT BPEMEHHM TNPH PABHOYCKOPEHHOM
IOBHKEHHH Oe3 HAuaJlbHOH CKOPOCTH.

ITpoBepka rHMOTE3LI: €CMM MPH  PABHOYCKOPEHHOM JBIW/KEHHH 0e3
HAYAJILHOH CKOPOCTH NYTH OTHOCATCS KAK PAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOININE TTPOMEKYTKH BpPeMeHH OIHHAKOBEL

Heenenosanue 3aBHCHMOCTH  CHIBI  TPEHHMS CKONB/KEHHA OT  CHIIBI
HOPMAJIBHOTO JABIIEHIIA.

Onpenenenne koapduinienTa TpeHHS CKOMBIKEHHSL.

OnpeneneHue KECTKOCTH NPYKHHBI,

Onpegenenne pabOTEI CHIBI TPEHHS NPH PABHOMEPHOM IBHKEHHH TeJia
no ropv30HTAJIEHOH MOBEPXHOCTH.,



10. Qupenenenue  padoTel  CHUJIBI  YNPYFrOCTH NPH  MOIBEME rpy3d ¢
HCITONB30BaHHEM HEMOJIBH/KHOTO 1 TIOJIRHKHOTO OIOKOR.

11. Mayuenne 3aK0Ha COXpaHeHHna DHEePruH,

Pasznen 9. Mexaunueckne Ko1e0aHuA H BOJIHBL,

Konebatenrnoe neuzkenne. OCHOBHBIE XapaKTepHCTHKH KoneDaHuil: mepHo,
yacToTa, aMiuuTyga. MaremaTtndeckHil H Hpys:kHHHBIH MasTHUKY, [Ipeepawerune
SHEPIHH MPH KOIeDATeTEHOM TBHIKEHHH,

3aryxaomme  konedanns.  Beinyikpenusie  konedbanus.  Pesonanc,
Mexannueckue BonHel. CeolicTBa MexaHWueckdHX BOJH, [IpoaosibHele u
NONEpPeYHLIe  BOAHLL  JITMHA  BOAHBI W CKOPOCTE €€  pacmpocTpaHeHus.
MexaHUUeCKHE BOJIHBL B TBEPIOM TEIE, CEHCMHUECKHE BOJIHbI,

3eyk. ['pomkocTs 3BvKa H BhicoTa TOHA. OTpazkenue 3eyka. Mudpassyk u
YILTPA3BYK,

HAemoncmpan.

1. Habmonenne xonebanuii Ten mop AefiCTBHEM CHIBI TS/KECTH H CHIIBI
VIPYTOCTH.

Habmonenne konebanmii rpy3a Ha HHTH H Ha IIPY;KHHE,

Hadmoaenue BeinyxaeHHbIX KoneDanuit 1 pesoHanca,

PacnipocTpaHeHne NPOIOJIbHBIX H IIOIEPEUHBIX BOJIH (HA MOJEH).
HabGnionenue 3aRMCHMOCTH BBICOTHI 3BYKA OT YACTOTRI,

AKYCTHUECKHH PE30OHAHC,

Jadopamoprste padonisl 4 OnbIMGL

1. OnmpeaeneHye 4acToTel W nepHoma  koneDaHHi  MaTeMaTHYECKOro

O

MAATHHKA.
2. Omnpenenenne 4acTOTH H MTepHoa KoneDaHHil MPY/KHHHOTO MAATHHKA.
3. Hccnenosanne 3aBHCHMOCTH NEPHOIA KOJEDAHUH 1O/BELIEHHOIO K HUTH
I'py3a OT IIHHLI HUTH.
4. Hcenepoeanue 3aBHCHMMOCTH NEPHOAA KONEDAHHH NPYKUHHONO MASTHHKA
OT MAacChl I'py3a.
5. Ilposepka nezaBucHMOCTH mepuoma konebanuii rpysa, MOAREIIEHHOTO K
HHTH, OT MACCEI IPy3a.
6. OmBITBI, JeMOHCTPHPYIOIIME  3aBHCHMOCTE  MepHoja  KoneDaHHii
MPYKUHHOTO MAATHHKA OT MACCHI TPY3a M KECTKOCTH NMPYIKHHEL
7. H3mepeHne ycKkopeHHA CBODOIHOTO MaIeHHS.
Paznen 10. ek TpoOMArHHTHOE 10JI€ H 3JIEKTPOMAIHHTHbIE BOJIHBIL,
DNEeKTPOMATHUTHOE — [oJie.  NIeKTpOMarHdTHele  BOJyHBL,  (CBOHCTBA
SMeKTPOMArHHTHRIX BomnH. Illkama snekTpomarHUTHRIX BonH. HMcnonezoBaHue
ANEKTPOMATHHTHBIX BOJIH A1 COTOBOH CBSI3H.



2nextpomarHutHas npupoaa ceera. Ckopocts ceeta. BonHoewie cBOWCTEA
CRETA.

Hdervoncmpauie,

1. CpoifcTBa AMEKTPOMATHHTHEIX BOJIH.

2. BonHopsie cBOIiCTBa CBETA.

Jabopaniopiste pabontst 1 onsimet.

1. Hayuenne CBONCTE SIEKTPOMATHUTHEIX BOMH C IOMOINBID MOOHIIBHOTO

TenepoHa.
Pasnen 11, CeeToBRRIE ABNEHAT,
Jlyuepas  momens  ceeta.  HMcrounukm  cBera. Ipamonuneiinoe

pacnpocrpanedue ceera, 3aTMenus Convua v Jlyuer. Otpaskenue ceera. Ilnockoe
3EPKAII0. 3aKOH OTPAKEHHs CBeTa.

IIpenomnenne ceeta, 3axon npenomnenus ceeta. llomnoe BHyTpeHHee
oTpa:keHHe ceeTa. Mcrnonb3oBaHHe [IONHOTO BHYTPEHHErO OTPAsKEHHS B
OTNITHYECKHX CBETOBOIAX.

Junza. Xopg usyueil B JmH3e. Onrtuueckas cucrema (Qoroannapara,
MHKpOCKeNa M Teneckona. [nma3 xax ontuueckas cucrema. biuszopykocTts
AANBHO30PKOCTS,

Paznoxenue Oenoro ceera B cnektp. Oneitel Heworona, Chnoskenue
CMeKTPANLHEIX LBETOB, Jlucnepcns ceeta,

Hemoncmpauun.

IlpaMonuHeiinoe pacnpocTpaHeHHe CBeTa.

OTpareHnue cBeTa.

[Nomyyenne n300pakeHHI B IUIOCKOM, BOTHYTOM H BEIYKJIOM 3€pKajax.

Ilpenomnenne cpeta.

OnTuueckuil CBETOROI.

Xon myueii B cobnparommeit THH3E.

Xopn yuel B paACCCHBAKLIEH JIMH3E.

[TosryueHne H300pazKeHHH ¢ TOMOLLBIO JIHH3.

ITpunuun peicTeus GoToannapata, MHKPOCKOTA M TENECKOMNA.

10. Mopens rnaza.

11. Paznoyxenne Demoro ceeta B COEKTP.

12. Ioayaenue Gemoro cBeTa NpH CIOKEHHH CBETA PA3HBIX HBETOB.

JabopamopHnte padonist 4 onbimbL

1. HMccnenopanue 3aBHCHMOCTH VITIA OTpa’keHHs CBETOBOTO JIy4da OT vyIja
HaJeHHs.

2. H3yueHne XapakTepPHCTHK H300paskeHHS IpeqMeTa B INIOCKOM 3epKaJie.

3. Hccnenosanue 3aBHCMMOCTH VIVIA NPEIOMICHHS CEETOBOTO Jyda OT yria
HAaJeHHs HA I'PAHHLE «BO3AYX—CTEKIION.
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4. TTonyuenue u300PAKEHHH C NOMOLWBLKY CODHPAIOLLEH THHSBI,
Onpenenennie hOKYCHOTO pacCTOSHHA M ONTHYECKOH CIIIBI cobuparonieii
JUH3EL

6. OMEBITH ITO pa3IOKeHHD DEIOro CBETAa B CIEKT).

7. OmBEITBI O BOCHPHATHIO IIBETA MPEIMETOB HMPH HX HADMIONEeHHH uepes
LBETOBBIE (MHIIBTPBL

Pazaen 12, KeanToenie agaeHus.

Oneiter Pesepdopna u nnanerapuas momens atoma, Mopgens atoma Bopa.
Henyekanue u nornowenne ceera atomoMm. Keansl JIuHeHuaTelie criekTpel.

PanuoaxtusiocTs, Anbda-, Deta- m raMmMa-usnydenns, CTpoenne aTOMHOTO
sapa.  Hyxknonnas wmopens  aromuore  sapa.  HMzoronel.  PaguoaktiBHBIE
npeepawenus. [lepuon nonypacnanga aTOMHBIX sIEp.

SlnepHbie peakumn, 3aKOHBI COXPAHEHHA 3apPANOBOTO M MACCOBOTO HHCEN.
DHeprus CcBA3M aTOMHBIX Anep. Cea3p Macchl W SHeprun. Peakuuu cuHTE’a H
aenenus anep. Herounnkn sneprun ConHia u 3é3a,

Aneprnas sHepreruka. [eflcTBusl paguOaKTHBHBIX H3JIYUEHHH Ha KUBbIE
OpPTaHH3MEL

Hemoncmpauui.

CriekTpel H3NYUEHHS U HOTIIOLIEHHS.

CriekTphl pa3snuuHBIX TA30B,

Crextp BOAOPOAA.

Habmonenne TpekoB B kaMepe BunbcoHa.

PaboTa cuétunka HOHM3HPYIOUWMX HTYYEHHH,

Perucrpanis n3nydeHs IPHPOTHEIX MHHEPATIOB H IPOAYKTOB.

Jadopamoprsie padonibl U OnbIMBL

1. Habmonenue CIUIOMIHBIX ¥ JIMHEHYATHIX CIIEKTPOE U3JIYUEHHS,

2. Hccnenopanne TpekoB: H3MepeHHE SHEPrHH YACTHLBI 110 TOPMO3HOMY
nytH (no gpororpadusam),

3. Hamepenne paguoakTHBHOIO (OHA.
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IloeTOpHTENLHO-0000IIAKIIHE MOTY.Ib.

TMosTopuTensHO--0000WAKWKHA MOAY/IE NPEIHAZHAUEH 15 CHCTEMATH3ALHH
n  obobimenns  mpenMeTHOro  COEPYKAHHMA W OMBITA  AeATeNbHOCTH,
NPUOOPETEHHOTO MPH H3YUHEHHH BCEro Kypca (pM3WKH, 4 TAK/Ke IS MOATOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY 3K3aMeHY 10 (QH3HKe g OOVYAOIIHXCH,
BLIOPABIINX 3TOT y4eOHBIH MpeaMeT.

IIpu H3ydeHHH JAHHOI'O MOIYJIS PEAH3YIOTCA H CHCTEMATHIWPYHOTCH BU/bI
NesTelTbHOCTH, Ha OCHOBE KOTOPBIX ODeCledHpaeTcs MOCTHYKEHHE NMpPeIMETHBIX H
METANPEAMETHRIX  MJIAHMPYEMBIX  Pe3yabTaToR  0Dyuenus,  (opMupyercs
ECTeCTBEHHOHAYUHAS PAMOTHOCTh. OCBOEHHE HAYUHBIX METOIOB HCCJIE0OBAHHS



SBJICHHH NPHPOAbl M TEXHHMKH, OBIAJACHHE YMCHHMSIMH OOBACHATH (DH3HUECKHE
ABIEHNA, TPHMEHAA TMONyHUeHHbIE 3HAHHA, pellaTh 3a7a4dl, B TOM HHCIE
KAYECTREHHBIE H DKCNEPHMEHTANLHBIE,
IIpuanunHaIEHO OeATENBHOCTHBIN XapakTep IAHHOTO paslella pealH3vercs
32 CMET TOro, YTO O0y4alONIHecs BLITONHAKOT 3a7aHuA, B KOTOPBIX WM
HpPeIaraeTcs;
HA OCHOBE IIONyYEHHBIX 3HAHHII paclo3HABaTE H HAYYHO OOBICHATH
(pr3HUECKHE SENCHUSA B OKPY/KAKOLLEH NPHPOAE H NOBCEAHEEHOH HKH3HH;
HCIIOJIB30BATE HAYUHBIE METONBI HCC/IENOBAHHS (PH3HUECKHX SIBJICHHH, B TOM
YHCTE A8 MPOBEPKH THIOTES M MOJYYEHHA TeOPETHYECKHX BRIBOJIOR,
OOBSICHITE HAYUHBIC OCHOBBI HAMOONEE BAXKHBIX AOCTHREHHH COBPEMEHHBIX
TEXHOIIOT'HH, HANPHMED, MPAKTHYECKOrQ UCIIONB30BAHUS PATHUHEIX HCTOUHHUKOB
IHEPruH HA OCHOBE 3dKOHA MPEBPALISHHA H COXPAHEHHS BCEX W3BECTHBIX BHJIOB
SHEepPruu.



IVIAHHPYEMBIE PE3YJbLTATbI OCBOEHHA IIPOI'PAMMBLI 110
OH3IHNKE HA YPOBHE OCHOBHOT O OBIIET O OBPAZOBAHHA

Hayuenue ¢u3NKH HA YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHIS HAIPABIEHO

HA JOCTHYKEHHE MITYHOCTHRIX, MeTalpefIMEeTHBIX H MPeAMeTHRIX 00pa3oRaTenbHEIX
PE3VIILTATOB.

B pezynbrare uayuenns HU3MKK HA YPOBHE OCHOBHOTO 001ero obpazoranms

y 0byuarowerocs OyvayT chOPMUPOBAHEI CACAYIOWMHE THUHOCTHRIE PE3YILTATEI B
YacTu:

1) DATPHOTHYECKOI0 BOCIHTAHHSA:

— IIposABIeHHe HHTepeca K HCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHIICKOI
(pu3MUECKOH HAYKH,

— IIeHHOCTHOE OTHOIEHHe K TOCTIKEHHAM POCCHHCKIX YYEHBIX--(PH3HKOB,

2) rpaskaAHCKOT0 H AYXOBHO-HPABCTBEHHOT0 BOCTIHTAHHA!

— I'OTOBHOCTE K AKTHBHOMY VUACTHIO B OOCY:KOEHHH ODLIECTBEHHO 3HAUMMBIX
W 3THYECKHX mpodieM, CBA3AHHBIX C [PAKTHYECKHM [PHMEHEHHEM
TOCTHI/KEHHT (PH3HKI;

— OCO3HAHNEe BAKHOCTH MOPAJBHO--3THUECKHX MNPHHINNOB B HEATEIbHOCTH
YUEHOTrQ,

3) 3CTeTHYECKOr0 BOCIIHTAHHA

— BOCIIPHATHE 3CTETHUYECKHX KavyeCTB (PH3HYECKOIl HayKH: eé rapMOHHYHOIO
MOCTPOEHH A, CTPOTOCTH, TOMHOCTH, NTaAKOHHYHOCTH,

4) IEHHOCTH HAYYHOI0 O3HAHHAS:

— OCO3HAHWE NEHHOCTH (DUIMYECKOH HAYKM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHHA MHPA, OCHOBbI PA3BMTHA TEXHOIOIHH, BAYKHEHLICH COCTABIAIOLICH
KYIbTYPHI;

— pa3BHTHE HAYYHOH JHODO3HATEIIBHOCTH, WHTEPECA K HCCIEHOBATEIbCKOM
JeaTeNLHOCTH,

S)  dopmuHpoBaHHS  KYJIBTYPBI  3A0POBbS H  3IMOIHOHAJILHOIO
0.1AronoJIy aHsi:

— OCO3HaHHE LEHHOCTH Oe30MACHOre o00pa3za JKH3HH B COBPEMEHHOM
TEXHOMOTHYECKOM MHPE, BAKHOCTH TPABHN 6330”&6“(!1‘('! MOBESACHHA Ha
TPAHCNOPTE, HA AOPOrax, ¢ MEKTPHUECKMM M TEMJOBbIM 0DOPYIOBAHHEM B
JIOMAITHHX YCIOBHAX;

— cOpPMHPOBAHHOCTE HABBIKA pe(ieKCHH, NPH3HAHHE CBOEro MpaBa Ha
OLIHDKY ¥ TAKOrO JKe MPaRa y APYTOro HemOBeKa,

6) TPYAOBOr0 BOCHHTAHHN?

— AKTMBHOE YHACTME€ E PCLICHMM MPAKTHUYECKMX 33734 (B PAMKAX CEMEH,
oOpa3opaTeNbHON  OpPraHU3alMH, ropoua, Kpas) TEXHOJIOrHYECKOH U



COUMANLHON HANPasJCHHOCTH, TPEOVIOWMX B TOM HHCAE H (DH3HYECKHX
3HAHMH,

— HHTEPEC K NPAKTHUYSCKOMY HAYUEHHHD [IPOQECcCHil, CBA3aHHbIX C (PHIUKOI;

7) 3KOJIOrHIECKOT0 BOCIIHTAHAA:

— OpHEHTaLlHSI Ha NPUMCHEHHE d]l-lfjH'—TEGKHX TilTE;I,Tle:T ANA pelerHda 33049 B
o0NMacTH OKpyJKalomeil cpeabl, NMIAHHPOBAHHA MOCTYOKOB H OIEHKH HX
BO3MOKHBIX TIOCHSICTEHI JJIsl OKPYIKAOLEH Cpelsl;

— QCO3HAHHE IIODANBHOrO XapakTepa 3KOIOrHYEeCKUX HpodiieM W nyTeil ux
pelleHns;

8) aganTanmHH K H3IMEeHSIONIHMCH YCTOBHAM CONHAILHOH H NMPHPOTHOMH
cpensi:

— HGTpE‘.ﬁHGC'lL BO J:!'.%EIH.\-IOJ_LEIHC-'I'HHH leH BEINIQJIHEHH lwiﬂ-CJIe,}J.ﬂBElHHI‘:I H
TIPOEKTOB (PU3HUECKOll HAMPABIEHHOCTH, OTKPHITOCTE ONBITY M 3HAHUSIM
TPYTHX;

— TIOBRINIEHHE VYPOBHA CBOEH KOMMETEeHTHOCTH tepe3 MNpakTHUYECKYHD
JIEeATENBHOCTD,

— noTpedHOCTE B hOPMHPOBAHHH HOBBIX 3HAHWH, B TOM YHCTe GOPMYIHPOBATEH
HeH, TOHATHA, THIOTE3H 0 GUINYeCKHX 00BeKTaX U ABIIEHHSX,

— oco3HaHWe AehpuunTOB COOCTEEHHBIX 3HAHMA M KOMMETEHTHOCTEH B 00MacTH
duzuKn;

— [IAHHPOBAHHE CBOEr0 PA3BHTHA B NPHOOPETEHMH HOBBIX (H3HUYECKHX
3HAHHH,

— CTpeMIIeHIE aHATH3HPOBATEL H BRIABIATE B3AHMOCBA3H IPHPOLI, 00IIEcTBa H
IKOHOMHKH, B TOM YHCJIE C MCIIOJIB30BAHHEM (PH3HUECKHX 3HAHHIH;

— OIleHKa CBOMX JEHCTBHI € YYE€TOM BIHAHHA Ha OKPY/KAIOLIVIO Cpemny,
BO3MOKHBIX TIIODAIBHBIX TOCIIENCTBHH.

METAINIPEIMETHBIE PE3YJ1bTATbI

B pesynstate ocsoenud nporpammbl mo GH3HMKe HA YPOBHE OCHOBHOTO

obwero obpazosanns y obyuarowerocs Oyayt chopMHPOBaHEI MeTANPEAMETHBIE
PE3YJIALTATEI, BKIIOUAIOIINE TO3HABATENLHEIE VHHBEPCAIbHEIE YueOHEIe NelcTBHA,
KOMMYHMKATMBHBIE  YHHBEpCanbHble  yueDHBIe  JIGHCTBHMS,  PErynsaTHBHBIE
VHHBEPCATIbHEIE YueOHEbIe NeHCTRHS.

Io3snasaTensHBIC YHHBEPCATLHLIE YUeOHbIe TeHCTBHSA

Bazoebie 10rHYeCKHe JeHCTBHAS



BLISBJIATE M XAPAKTCPH30BATH CYLIECTECHHBLIE MNPH3HAKH OOBLEKTOB
{(ABIEHMH);

}’ETH,I‘IH,BJTHBHTI: G}’TII‘EGTBGITIIIJIH NPHU3HAK Kﬂﬂﬂ{:ﬂdﬂ’"{ﬂllﬂ“, OCHORBAHWA 114
0D0OIMeHHS U CPABHEHIS;

BBISRIATE 3aKOHOMEPHOCTH M TTPOTHBOPEYHA B PACCMATPHBAEMEIX (hakTax,
OaHHBIX H HADIIOJEHUSIX, OTHOCALIHXCS K (PH3HUYECKHUM SIBIIEHHSIM,
BLIABIIATE MPHYHHHO--CIEACTBEHHEIE CBA3H HPH M3YUEHHH (DHIMYECKHX
SIBJIGHWH M NPOUECCOB, AENATE BLIBOALI C HCNOJB30BAHHEM ASAYKTHBHBIX
H HHIVKTHBHBIX VMO3AKIHOUEHHI, BBIJBHIATE FHIIOTE3bI O B3AHMOCBA3AX
(prszHUeCKrX BenHUNH;

CAMOCTOATENLHO BRIOMPATE cnocod pewenus yuedHOR  (PH3MUECKOi
3a5aud (CpaBHEHHE HECKOJIBLKHX BAPHAHTOB PeLleHHs, BeiDOp Haubonee
NOAXOAALIErO ¢ YUETOM CAMOCTOSTENBHO BBIACAEHHBIX KPHTEPHEB),

bazoBbie HCCIEOOBATE 1B CKHE TCHCTBHA:

HCMOIB30BATE BOTPOCH KaK HCCTeA0BATENBCKHI HHCTPYMEHT MO3HAHHS,
MPOBOIAHTE 110 CAMOCTOSITEIIEHO COCTABJIEHHOMY MJIAHY OIBIT, HECAOMKHbIIH
dbusnueckii KcHepHMeHT, HeDOoNBIIOE HCCIenoBaHHe (PHIHUECKOTO
SIBJICHHS

OLIEHHBATE HA [PHMEHHMOCTE H  JOCTOBEPHOCTh  HH(OPMALIHIO,
MOAYUEHHYIO B XOJIE HCCTENOBAHMA MITH IKCTIEPHMEHTA;

CaMOCTOATENRHO (POpMyNIHPOBATE 0000LWEHHS H BBIBOALI 1O PE3VILTATAM
MPOBENEHHOTO HAOMIOIEH s, ONBITA, HCCITE0BAHNS,

NPOTHO3MPOBATL  BO3MOKHOE  JanbHeHIee pasBuTHE  (DPH3HYECKHX
MPOIIECCOB, @ TAKJKE BRIIBHTATEH TIPENIIOI0KEHHS 00 HX PA3BHTHH B HOBBIX
VCIOBHAX H KOHTEKCTaX.

Pabora ¢ nndopmanmei:

IPHMEHATE pPa3IHYHblE METOOBI, HHCTPYMEHTH H 3alpOoCkl NPH IIOHCKEe U
othope uUHMOPMALMKM MM AAHHBIX C YYETOM NPEIIOKEHHOH yuelHOMH
(huzHUYecKOil 3a0aum;

AHAMM3HPOBATE, CHCTEMATH3IHPOBATE H MHTEPMPETHPORATE MH(OPMAITHIO
Pa3aMuUHBIX BUA0E W (DOPM NPEACTABICHHS,

CAMOCTOATENEHO BHIOMpaTE ONTHMANBHYKD (HOPMY  TIpelcTaBIIeHHS
WHPOPMALMH W HAMKOCTPHPOBATL  pPellldeMble  3aJd49H  HeCTOMKHBIMH
CXeMaMH, THATPAMMAaMH, HHOMH rpadHKoil 1 HX KOMOMHALIHIMH .

KoMMyHHKATHBHbIC YHHBEPCA/IbHbIE YUeOHbIe JeHCTBHS:

B XoHe ODCyKIeHHs yueOHOr0 MATEpHAA, PEe3yJIbTATOB JIA00OPaTOPHBIX
padoT H MPOEKTOB 3aJaBaTh BOIIPOCEI II0 CYLIECTBY 00CY/KIaeMOil TeMEI H
BBICKA3BIBATL MACH, HALEACHHBIE HA PELICHWE 33J1a4H M NOAAEPKAHHE
DJIATOKENATEEHOCTH OOIIEHHS



CONOCTABNATE CBOM CYHKACHHA € CYRKACHMAMH JPYTHX YYACTHHKOB
AManora, cOHApYKHBATH Pa3iT4He H CXOACTBO MO3MIIMIA;

BbIPAMKATE CBOK) TOUKY 3PEHHSA B YCTHBIX M MHCLMEHHEIX TEKCTAX,
NyOIIYHO IPeCTaBIATh Pe3yAbTaThl BHIIIOMHEHHOTO PH3HYECKOTO OIBITA
{(IKCIepuMeHTa, HCCIeI0BaHHs, MPOeKTa);

NOHHMAaTh W HCHOJB30BATH  [PEHMYLIECTBA  KOMAHJHOH W
HHOHBHOVAIEHOI pabOTEIl TIpH pelleHHH KOHKPETHOH (H3H4YEeCKOH
npodaeMbl;

HPUHHMATE LENH COBMECTHOH IesTeIbHOCTH, OPraHH30BLIBATE [EHCTBISI
no eé AOCTHKEHHWIO: PAChpenensaTh pond, obCy:KaaTe mponeccel |
PE3yNbTATE COEMECTHOH PadoTel, 0000IATE MHEHHS HECKONBKHX JTFOAEH
BBIIIOJIHSITh CBOK) HACTh PAa0OTHI, JOCTHIAS KAYECTBEHHOIO PE3YJIbTATA M0
CBOEMY HAMPABIEHHIO M KOOPIHHHPYS CBOM JIEHCTBHS C JAPYTHMH
YIIeHAMH KOMAHIBI,

OIlEHHBATh KAa4eCTBO CROEro BKIAna B OOIMHI TPOAYKT MO KPHTEpHM,
CaMOCTOATENBHO CHOPMYIHPOBAHHBIM YUACTHHKAMH B3aHMOACHCTBYSI,

PeryiaTHEHBIE YHHEEPCAILHBIE YUeDHbIE TeHCTEHA

Camoo PraHH3IANNHA:

BBIABJIATE IIPOOJIEMBl B SKH3HEHHBIX H VUeOHBIX CHTYALHAX, TPeOYIOIIHX
ANA pereHus (hH3NYecKnX 3HAHMIH;

OPUEHTHPOBATLCS B PA3NMHUHBIX  [OAXO0HAaX [PHHATHA  pelueHui
(HHIUBHIOYATBHOE, TIPHHATHE pEIleHHs B TPYIINe, NPHHATHE PelleHHI
rpynnon);

CAMOCTOATEIEHO COCTABIATE Alll'OPHTM PEIISH A (1’)1/131/1 YECKOH 30444 HITH
NaHa HMCCASTOBAHMA ¢ YHETOM HMMEIOIINXCA PeCypPCOR M COOCTBEHHBIX
BO3MOKHOCTEH, APryMEH THPOBAThL NPEAJIATAEMbIE BAPHAHTBI PELLEHHI
AenaTh BIOOP U OpaTh OTBETCTBEHHOCTH 33 PELLEHHE.

CﬂM{}KDHTp 0ME, 3M OIMHOHANbHbIH HHTE/LICKT:

AABAThL AACKBATHYH) OLGHKY CHTYALMH H NPEANAraTh NiaaH ¢€ H3MEHEHH S,
OOBACHATE  TPHMHHBI  JOCTHYKEHHSA  (HEJOCTHIKEHHA) pe3yJbTaToB
NeATENLEHOCTH, IABATE OLEHKY NMPHOOPETEHHOMY OMBITY,;

BHOCHTh KOPPEKTHBHI B HOEATENBLHOCTE (B TOM HYHCJIE B XOI BBIOIHEHHS
(pH3HUECKOr0  HMCCACAOBAHMA MIM  TNPOEKTA) HA  OCHOBE  HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CHTYALMH, YCTAHOBJIEHHBIX OLIHOOK,
BOSHHUKLIHX TPYIHOCTEH,

OUCHHBATE COOTBETCTBHE PE3YJILTATA LEIH H YCIOBHAM;

CTaBHThL ceDd HA MeCcTO IPYTroro HeloBeKa B XOIe CIopa HIH JHCKYCCHH
HA HAYHUHVYIO TeMY, MOHMMATE MOTHBBI, HAMEPEHHA W JOTHKY APYTOro;



e NPH3HABATH CBOE NPABO HA OWWOKY NP peweHuy (PU3nUecKnx 3aaa4 Win
B YTEEPKASHHUAX Ha HAVUHEIE TEMBI H TaKOe ke TPaBo ApyToro.

TMMPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyueHus B 7 Kjacce npeaMeTHbIE Pe3y/IbTATh Ha DA30BOM YPOBHE
AQNKHEL OTPAKATE CHOPMHPOBAHHOCTE v 0O0VUAIOUTHXCA YMEHHIT!

e HMCNONL30BATL  HOHATHA,  (DM3IMUECKHE M XHMHUECKHE  ABJSHMSA,
HaOmIosIeHe, HKCIEpHMeHT, MOJeNb, THIOTe3a, eTHHHUIBI (PH3NYeCKHX
BEMHMUYMH, ATOM, MOJIEKYTA, ArperaTHble COCTOSHHMA BeIecTRa (TRépaoe,
JKHOKOE, Ta3oo0pazHoe), MexXaHHUYeCcKOe [BHJKeHHe (PaBHOMEPHOE,
HEpaBHOMEpHOe, MNPAMONHHEeHHOe), TpaeKTopus, paBHOOECTByIOIas
CHIIA, nedopmanus (yvupyrasi, JIACTHYECKAS ), HEBECOMOCTb,
co0DIAIIHEeCA COCYIHI;

¢ pasmuuate aBiaeHus (muddy3ng, TenaoBoe IBIJKEHNE YACTHIl BellecTRa,
PABHOMEpPHOE  IBHMKEHWUE, HEePABHOMEPHOe  [BHIKEHHE,  HHEepLHs,
B3aHMOIEliCTBHEe Tell, PABHOBECHE TBEPIBIX Tl C 3aKPelIEHHOH OCBK)
BPALLCHHS, nepenaqa  AAeJeHus TBEPABIMHM  TENAMM, JKHIKOCTAMH M
razami, arMocepHoe IaBiieHHe, IUIABAHHME Tell, IIPEBPALUEHHS
MEXAHHYECKOH DHEPruM) Mo OMHCAHHMID WX XAPAKTEPHBIX CBOMCTE M HA
OCHOB€ OIIBITOB, NTEMOHCTPHPYIOIINX NaHHOe (hH3HYecKoe sIBIIeHHE,

¢ pacmo3HaBaTh NPOABIEHHE HM3YYeHHBIX (PU3MYecKUX sABIeHHH B
OKPY/KAIOIIEM MHpE, B TOM u4HClle (PH3HYECKHE SIBJIEHHS B NPHPOIE
IpHMepPhl IBHKEHHS ¢ Pa3IHYHBIMH CKOPOCTAMH B JKHBOH H HEKHBOM
NPUPOAE, AEHCTBHE CHIBL TPEHHS B NOPUPOAE W TEXHHKE, BIHAHHE
aTMOC(EPHOro NABJIEHHS HA KHBOH OPraHH3M, [JIABAHHE PbIO, PhIYArH B
Tene HenOBeKa, MPH ITOM MEPeROIHTE MPAKTHHECKYIO 337139y B ydebHyIo,
BbIAG/STh CYLLEGCTBEHHbBIC CBOHCTEA (MPHU3HAKH ) (PU3HUECKHX ABICHHH,

« OIHCHIBATH H3YYEHHBIE CBONCTBA Te/l U (DH3IHUECKUE SIBJIEHHS, HCIOb3Ys
(busnueckne BenuuuHel (Macca, 00BEM, MIOTHOCTE BEIECTRA, BpeMs,
NyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CHJIA YNPYFrOCTH, CHIA TSKECTH, BEC
Tena, CHJAa TpPeHWsd, [JaBleHne (TBEpIOTO Tena, JKHAKOCTH, Tas3a),
BLITAKHBAKIIAA CHIA, Mexanudeckas paboTa, MOUHOCTE, MIEYO CHIBI,
MOMEHT CHIBI, KO3Q(QHUHEeHT I[ONe3HOro OelicTBHS MEeXaHH3MOB,
KMHETHYECKAN M TMOTCHUMAJbHAS JHEPrHs), NPH OMHCAHWH TIPABHJIBHO
TPAKTOBATE  (PU3HUECKHH  CMBICH  HCIOJb3YEMBIX  BEJIMUMH,  HX
o003HAYEeHHA W eAMHHMUBI (DH3MYECKMX BeTHYWH, HAXOAWTE (DOPMYIIHI,
CESAZBIBAKMLINEG JAHHYH) (bH?:H'—lGEH}’fO BE/IMYHHY C OPYTHMH BCNHYHHAMH,
CTPOUTh rpadHKi H3VUEHHBIX 3aBHCHMOCTel (PHU3YecKUX BelHYHH;



XAPAKTCPH3IOBATE CBOWCTBA Ten, (PU3HUCCKME HABICHHS W MPOUECCHI,
HCIOIB3YA MpaBiia CAOKEeHNs CIIT (BOOAL OAHON TpaAMoii), 3akeH ['yka,
sakon llackana, zakon Apxumena, mpaBuio pasHoBecHa peryara (ODmoxa),
«301I0TOE I[PaBHIO» MEXaHHKH, 3aKOH COXpaHeHHs MeXaHHYeCcKOH
SHEPrHH, TpPH 3TOM JABATE CIOBECHYID (OPMYIHPOBKY 3aKOHA WU
3AIMHCHIBATL €0 MATEMATHUYECKOE BhIPAKEHHE,

oOBACHATE (PHI3TYecKHe ABISHHS, MPOIECCH H CBOHCTBA TEJ, B TOM YIHCIIE
H B KOHTEKCTE CHTYALMH [IPAKTHKO-OPHECHTHPOBAHHOIQ XapakTepa.
BEISBIATE [IPHYHHHO--CJIE/ICTBEHHBIE CBI3H, CTPOMTh ODBIICHeHUe u3 1-2
MOTHYECKHX 1IAroB ¢ onopoi Ha 1—2 M3yYeHHLIX CBOHCTBA (H3HUYECKHX
SBJCHHH, (PUIHUCCKHX 3aKOHA HIH 3aKOHOMEPHOCTH,

pewiats pacuérHele 3agaud B 1-2 gelcTBHS, HCHOJb3YA 3AKOHbLL W
thopmynel, crAznpRaONME (PU3MYECKHME BETHUMHBL. HA OCHOBE AHAITH34
VCIIOBHA 3aJa"H 3aIlICBIBATh KPATKOE VCIOBHE, MOACTABIATE PHINYECKHE
BETHYHHLI B (DOPMYIEI W TPOBOIMTHL PAcHEThI, HAXOINTH CIIPABOYHBIE
HNaHHbIE, HEODXOMHMbIE ISl PELEHHs 3aa4, OLUEHHBATE PEATUCTHYHOCTD
MOIYUEeHHOI (PH3nYecKoll BeTHUHHEL

pacno3HaBath NpPOONEMBI, KOTOPBIC MOKHO PELIHTb MPH  TTOMOLLH
(pUAHYECKUX METOHOB, B OIUCAHHH HCCIIENOBAHHS BEIAE/SITL MIPOBEPSIEMOE
npeanonokenne  (rUMoTe3y),  pasnuyaTe W HHTEPNpPeTHPOBATH
MOJYUEHHBIH PE3Y/ILTAT, HAXOAMTE OWHOKH B XOA€ ONbLITa, AENaTh
BBIBOJIBI 110 €70 Pe3yIILTATaM;

NPOBOAMTE  OMBITH MO HAOMIOAEeHHWIO  (DU3HYECKHX ABIEHHH  HIH
(pH3HYECKITX CBOICTB Tel dopMyHpOBaTH IIpOBEpsieMble
NpennonoykeHns, coOHpaTh YCTAHOBKY H3 IPeIoKeHHOTo 0DopyaoBaHu ,
3AIHCBIBATL X0 OIBITA H QOPMYJIHPOBATE BBIBOJIbI,

BBIIIONIHATL IIpAMEBIE H3MEPEeHHS pacCcTOSHUs, BpPEeMEeHH, MAacchkl Tela,
00bEMa, CHJIBI M TEMNEPATYPhl C MCHNONB30BAHMEM AHAJIOTOBRIX H
OUQPOBBIX LPUOOPOB, 3alHCHIBATE [IOKA3ZAHUS NPUOOPOB € YUETOM
3aAaHHOR a0COMOTHOH MOTPENTHOCTH U3MEPEHHIA;

NPOBOAHTL MCCJIGAOBAHHE 3ABHCHMOCTH OAHOH (DH3WYUECKOH BEMWYHHBI OT
APYTOil ¢ HCMIONB30BAHHMEM TMPAMBIX H3MepeHHil (3aBHCHMOCTH TyTH
PABHOMEPHO ABHIKYILErOCs Tenda OT BPEeMeHW ABIKeHHS Tend, CHITE
TPeHNA CKOMBKEHHA OT Beca TeJla, KauecTBa 00paboTKi moBepxHocTeil Ten
1 HE3aBHCHMOCTH CHIILI TPEHHS OT ILIOMATH COIPHKOCHOBEHHS TEll, CHIIbI
VIIPYTOCTH OT VIJIMHEHHS NPYKHHBI, BBITAJKHBAKOLWIEH CHJIBI OT 00béMa
IOTPYKEHHOH YacTH Tela H OT IJIOTHOCTH JKHIKOCTH, €€ He3aBHCHMOCTH
OT IJIOTHOCTH TENA, OT ryOHHEI, HA KOTOPYH) MOrPYHKEHO TENO, YCIOBHH
[UIABAHHA TeJI, YCJIOBHI pPaBHOBECHs pblyara U OJIOKOB), YYaCTBOBATH B



NAAHUPOBAHMHK  yueDHOro wuccneaosaHus, coOMpPaTh  YCTAHOBKY H
BBITIONHATE M3MepeHHsd, CIenys Npello:kKeHHOMY MIaHy, (HKCHPOBAThb
PEIYALTATE TTOMYYEHHOH 3aBHCHMOCTH (PHM3MHUECKHX BeNmHM4YiH B BHJIE
OPeNTOKeHHEIX Ta0mHN o rpadHKOB, JENATh BEIBOOLI MO PE3YJILTATAM
HCCIeoBaHNA;

MPOBOIHTE KOCBEHHBIE H3AMEpPEHHs (PU3IHUYECKUX BEIMUMH (IUIOTHOCTD
BEIIeCTRa JKHAKOCTH M TBEPAOro Tela, CHJIA TPEHHS CKOJIbKEHHS,
DABJCHME  BO34YyXd, BbITAIKWBAKILIAA  CWNa, JEHCTBYKOLIAS  HA
HOTPY;KEHHOE B SKHIKOCTh Ten0, KOMPQUIHEHT NOJE3HOro JeHCTBHS
NPOCTBIX  MEXAHHM3MOR), CAeayd NpeANOKeHHOH WHCTPYKIHH, TMpH
BLINOJHEHHH W3MEPEHHI COOMPATE IKCNEPHMEHTANBHYI) YCTAHOBKY H
BBIUHCISITh 3HAYEHHE HCKOMOH BEJIMUYHHBI,

coDmonaTe npaenna Texunkn Oesonacuocty npu padoTe ¢ nabopaTopHiEIM
0DOPYyIOBAHHEM:;

VKa3LIBATE TIPHHITHIIEI MeHCTBHA MpHOOPOB H TEXHMYECKHX YCTpPOICTER:
BECHI, TEPMOMETD, IHHAMOMETD, COOOLIAIOIIHECS COCYABI, DapoMerp,
PEIMAT, MOABIYKHEIH H HEMOABIKHEIH OJOK, HAKJIOHHAS MIIOCKOCTE,
XAPAKTCPH3OBATE NPHHUMNBLI  ACHCTBHS  M3YHEHHBIX TNpHOOPOE W
TEXHHYECKHX VYCTPOIicTB ¢ onopoll Ha WX OnucaHus (B TOM 4HCIIE:
NOJAIIMITHHKN, YCTPOHCTBO  BOAOMPOBOAA, THAPABIHYECKMH  TPecc,
MAHOMETP, BEICOTOMED, NMOPLUHEBOH HACOC, APEOMET]), HCIOIB3YH 3HAHHS
0 CROHCTBax (hM3MHECKUX ABMNEHWH 1 HeoOXoauMble (PH3IHYECKHE 3aKOHEI
W 3aKOHOMEPHOCTH,

OPUBONUTE  NpPHMEpPEl  (HAXOmHTh HHMOPMAIMID O  I[pHMepax)
MPaKTHYECKOTO HCMONMB30BAHMA (DH3MYECKHX 3HAHWH B TOBCEOHEBHOM
KH3HH 17151 oDecnedeHusi DE30MacHOCTH IPH 0DpALlUeHHH ¢ NPUOOPAMH U
TEXHHYECKHMH YCTpPOIiCTBAMH, COXpaHeHHsS 3IOPOBRA M CODNIOIEHUs
HOPM 3KOJOrMHUYECKOrO NOBEACHHA B OKPYKAKLICH Cpeac;

OCYIIECTBIATE OTOOpP HcTOuHMKOB HH(popMmauun B HHrepHere B
COOTBETCTEBHH ¢ 34/IAHHBIM MOHCKOBBLIM 3aTPOCOM, HA OCHORE HMEIOIHXCH
3HAHMH W nyTEM CPABHCHWS  PAIHYHBIX  HCTOYHHKOB  BBIACNATH
HHOPMAITHIO, KOTOpas ABAAeTCA MPOTHBOPEYHBOH HIH MOKeT OBITh
HEAOCTOREPHOM,

HCIOMB30BATE MPH BEIMOTHEHHH VUeOHBIX 3a1aHUI HAYYHO--TIOMYISIPHYIO
TUTEPATYPy (M3MYECKOTO COAEpIKaHHMSA, CHpPaBOYHBIE  MAaTepHAJEL
pecypcel ceru MHTEpHET, BiaNeTh NIPUEMAMH KOHCIIEKTUPOBAHMSI TEKCTA,
npeodpazopadnad HHQOPMAITHH U3 OJHOH 3HAKOBOIH CHCTEMEI B IPYTVIO,
C031aBaTh CODCTBCHHBIE KPATKHE MHUCBMEHHBIC H YCTHBLIE COOOLLEHHA HA
ocHOBe 2-3 HCTOUYHHKOB uHpOpMauH (PH3IHYECKOrO CONEPKAHHS, B TOM



yucne nyONHUHO AenaTh KPATKHE COODIIEHHA © PEe3yNbTATAX NMPOEKTOB
Han  y4edHEIX HMCCNeNeoRaHWI, MpH 3TOM TPaMOTHO HCIIONB3OBAThH
M3YHEHHBI MOHATHHHLIE  anmapatT Kypea (U3NKH,  COMPOBOKIATH
BBICTYILIIEHI € [Ipe3eH TallHell;

NpH BRIMOTHEHHN Y4eDHEIX MPOEKTOR M HMCCIeIOBAHHI pacrpenensTh
ODSI3AHHOCTH B TPYIINE B COOTBETCTBHH C IMOCTABJIEHHBIMH 3371a4aMH,
CIIeIHThH 3a BHINOIHEHHEM IlIaHa [OelcTBHIH, aJeKBaTHO OLEHHBATh
cOOCTBEHHBIH BKJ1AA B JCATENBHOCTE TPYMILI, BEICTPAHBATE
KOMMYHHKATHEHOE B3aHMOJAEHCTBHE, YUUTHIBAS MHEHHE OKPYIKAOLLHX,

K xonuy obyuenna B 8 knacce npenMeTHnie pesynsTaThl Ha HA30BOM YPORHE
AQUIEKHEI OTPAKATE CHOPMHUPOBAHHOCTL ¥ O0YUAKOLNXCH YMEHHI!

HCIIOIIB30BATE MOHSITHA. MAcca U pasMepsl MOJIEKYJI, TEIJI0BOE JABUKEHHE
ATOMOB M MOJEKYJI, ArPEeraTiele COCTOAHNS BEEeCTBa, KPHCTAIIHYECKHE H
aMopHEIE Tela, HACHIIIEHHBI ¢ HEHACHIEHHBIH Map, BIAXHOCTE
BO3OYXA, TeMIepaTypa, BHYTPEHHSAd JHEprud, TennoROH JIBRHUTaTenb,
3JIEMEHTAPHBII JIEKTPUYECKHH 3apsij, 3IEKTPHUESCKOE M0JIe, [IPOBOJHHKH
H TH3TeKTPHKH, TOCTOAHHBIN 3NIeKTpHYecKHii TOk, MAarHUTHOE I0JIE,
PA3NHMYATE SBNGHMS (TENNOBOE PACLIMPEHHE W CHKATHE, TErnionepenaua,
TEIJIOBOE PABHOBECHE, CMAYHBAHME, KAIHJUIAPHbLIE SIBJIGHHS, MCIIAPEHHE,
KOHJIEHCALUMSA, NAABIeHHe, KpUCTannuizanus (OTBep/eBanHe), KUMeHHe,
TENJoNEPEIaYa (TennonpoBROAHOCTD, KOHBEKLIM S, H3TYUEHHE),
ANeKTpH3aNnia Teln, B3aNMOASHCTBHE 3apAnoB, JeHCTBHA 3JMeKTPHYECKOro
TOK4, KOPOTKOE 3aMBIKAHHME, B3dMMOMSHCTBHE MATHHTOB, [EHCTBHE
MArHHTHOTO IO/ HA MPOBOTHHK C TOKOM, 3NIEKTPOMATHHTHAS HHIIYKITHS )
MO OMNHCAHMID WX XapakTepHBIX CROHCTE H Ha OCHOBE OIBITORB,
AEMOHCTPHPYIOLHX JaHHOE (PHIHYECKOE SIBJICHHE,

pPACIO3HABATL MPOSABIEHHE H3VYEHHBIX (DH3IHYECKUX  SBIEHHI B
OKPYHKAWIIEM MHPE, B TOM uHcie (PH3MUECKWE SIBJICHHS B NMPUPOAE
MOBEPXHOCTHOE HATAKEHHE M KalHJUBSIPHBIE SIBJIEHHA B [OPUPOAE,
KpucTtanns B npupoae, uznydenue Conuig, 3aMepsaHie BOLOEMOB,
mMopckue Opu3el, 00PA30BAHKE POCH], TYMAHA, HHES, CHEra, MEeKTPHUCCKHE
ABAeHHA B aTMoctepe, SIeKTPUHeCTRO KHBRIX OPraHH3MOB, MarHUTHOE
none 3emau, apedd MomOCOR, pONMb MATHHTHOrO TOMA O74 KH3HH HA
3emMile, MONMAPHOE CHAHNE, IPH 3TOM IMEPEBOIHTL MPAKTHYECKVED 3a1a9y B
yueDHYI0, BHIMENATH CYINEeCTReHHBIE CBOICTRAa (MpH3HAKH) (H3MYECKHX
SIBIIEHHI

ONMHCHIBATE H3YUEHHEIE CBOHCTBA Tel U QH3MYecKHe SBIEHHS, HCIIOIb3Ys
(puznueckue BeNHUHHEL (TEMNEPATYPA, BHYTPEHHAS IHEPrus, KOJHUECTBO
TEIUIOTBI, VIEIBHAs TEIUIOEMKOCTh BELIEeCTBA, YAEeIbHAA TEIloTa



NJIABJICHHA, YACGNBHAS TENNOTA napoodpPaz0BaHWA, YAEABHAA TENJ0Ta
CTOpPaHHA TOMNMHBA, KO3D(HIIEHT mOone3HoTO MelCTBHA — TemIoBOIl
MALIMHEL, OTHOCHTENBHAA BIANKHOCTL BO3IYXA, DISKTPHHECKWH 3aps,
CHIIa TOKAa, 3JIEKTpHYECKOe HAINpsKeHHe, CONPOTHBJIIEHHE IIPOBOIHHKA,
ynenpHOe  CONMpOTHBIEHHe  BemecTtea, padoTa ®W  MOIIHOCTB
SNEKTPHYECKOTO  TOKA), [PH  ONUCAHMH  [IPABHJIBHO  TPAKTOBATh
du3nuecknii CMBICT HCHONB3YEeMBIX BEINUNH, O003HAUEHHA W eIHMHHIIBI
(pu3HUECKUX BENMUMH, HAXOAHTE (DOPMYIbI, CBH3BLIBAOWHE JAHHYIO
(PHAHYECKYIO BEIHUMHY C OPYFHMH BEJHYMHAMH, CTPOUTb Ipahuku
M3YHEHHBIX 3ABHCHMOCTEN (DM3MHECKHX BeTHYHH,

XAPAKTCPH3OBATE CBOWCTBA TeN, (PU3HUCCKHE HABICHHS W NPOLECCHI,
HCIIOIB3Ysl OCHOBHBIE IIQJIOMKEHHSI MOIEKYISIPHO--KHHETHUYECKOH TeopHH
CTPOEHNA BEIIECTBA, TPHHIIMI CYMEepPno3nIKu nonei (Ha KadecTBeHHOM
VPOBHE), 3aKOH COXpaHeHHs: 3apAna, 3akcH OMa nnsd ydacTKa IelH, 3aK0H
Jlkoyna—JleHna, 3akOH COXpaHeHHs OSHEpruH, MNpH 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3AlIHCHIBATE €r0 MaTeMaTHYECKOe
BEIpAJKEHHE,

OOBACHATL (PUIMHUECKHE NPOUECChl H CBOHCTBA TN, B TOM YHCIE W B
KOHTEKCTE CHTYALHH IPAKTHKO-OPHEHTHPOBAHHOIQ XapaKTepa: BbISBIISITE
MPHHYHHHO-CAEACTBEHHBIE CBA3H, CTPONTE O0BACHeHHe H3 1 —2 Norn4ecKknx
WArQE ¢ ONOPOH HA 1—2 M3YUYEHHBIX CBOHCTBA (DM3MUECCKHMX SIBICHHH,
(bH3MHECKIX 3aKOHOR MITH 3aKOHOMEpPHOCTEIH;

pelaTk pacHeTHBIC 3aAa4d B 2—3 AeHCTBHA, HCMONL3YA 3AKOHBI H
(bOpMYIIBI, CBA3BIRAIOINNE (PU3HYECKHE BeIHYHHEI. Ha OCHOBE aHAIN3a
VCIOBHA 3a7a4H 3alHCHIBATE KPaTKOe VCIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX ISl PELleHHsl 3aJauM, BbIOHPATh 3aKOHbI H  (POPMYIIBI,
HeoOXOMHMEIe ONAd eé pelleHHd, [IPOBOAMTE pPacuéTel H CPABHHUBATH
MOJIYUEHHOE 3HAYEHHE PU3HMUCCKOH BEIIHUKMHBI C H3BECTHLIMH JAHHBLIMH;
pacno3HaBaTh NPOOJIEMbI, KOTOPBIE MOKHO PELIHTb [PH  [OMOLIH
(bM3MUECKHX METOMOB, HMCTONML3YS OMHCAHWE HCCNETORAHHSA, BHIAENATH
NPOBEPAEMOC MPEANOIOKEHHE, OUCHHMBATH MNPABHJIBHOCTE MOPAAKA
MPOBEeIeHNA HCCIENORAHNA, NeNaTh BEIBOIEI;

NPOBOJMTE  OMLITH MO HAOMIOMeHnio  GU3MYHECKHX SARIEHWH  HIH
(pH3NYECKITX CBOHCTB Tel (KAMHIUIPHLIE ABICHHS, 3aBHCHMOCTD JaBJIEHHS
BO3IYXa OT ero o0LEMa, TeMIepaTyphl, CKOPOCTH MpOIecca OCTHIBAHUA H
HArpEeBaHHA [IPH HITYUEHHH OT LBETA H3Iydarolled ([orjiowarLue)
IOBEPXHOCTH, CKOPOCTE HCHAapeHHs BOMBI OT TEMIIEPATYPhl KHOKOCTH H
naowanu  eé NOBEPXHOCTH, 3NEKTPH3ALWS TEI W B3AHMOQJCHCTBHE
SNEKTPHYECKHX  3apsioB, B3aUMOMIEICTEHE I[OCTOSHHBIX MATHHTOB,



BH3YVAJIMIAUMA MACHUTHBIX NOJASH TMOCTOSHHBIX MATHWTCB, JCHCTBHA
MArHHTHOTO MOJAA Ha MPOBOOHHK C TOKCOM, CBOHCTBA 3JIEKTPOMArHHTA,
CBOMCTRA  DNEKTPOABHTATENS  TOCTOAHHOTO  ToKa),  HOPMYITHPOBATEH
IpoBepAeMbIe IIPEeANOIOKEeHHA, CODHPATh YCTAHOBKY M2 [IPENIOKEHHOI0
obopymoranuA, OTTHCEIBATE X0 OMBITA H (QOPMYIHPOBATE BRIBOIH;
BBIIIOJIHSITE  IIPAMBIE  H3AMEPEHMS  TEeMIEpaTypel, OTHOCHTEILHOH
BIIAJKHOCTH BO3IyXa, CHIBl TOKA, HAIPsKEHHSI C HCIOIb30BaHHEM
AHANOrOBRIX NMPHOOPOE M AATUMKOB (DM3MYECKMX BEIHYHMH, CPABHMBATh
Pe3yJIbTATEl H3MEPEHHUI ¢ YUETOM 3a0aHHOH aDCOIIFOTHOH NOrPeLIHOCTH,
NPOBOAHTE HCCNEIOBAHHE 3aBHCHMOCTH OAHOH (hH3HUeCKOoi BETHUHHEI OT
APYIOH  €©  HCNONB30BAHHEM  NPAMBIX  M3MEPEHHH  (3aBHCHMOCTB
CONPOTHBJIEHHS NPOBOAHHKA OT €ro JIMHBL, [JIOWAAH [ONEPEeUHOro
CEUEHHI M YCNBHOTO CONPOTHBISHHE BEIECTRA MPOBOAHNMKA, CHIIBI TOKA,
HIOVIIETO 4epe3 MNPOBOOHHK, OT HAIpPsyKeHHS Ha  [POBOJHUKE,
HCCIeNOBaHHe TOCTeA0BATENBHOIO H  NapajuiefIbHOTO  COeIMHEHHE
HPOBOJHHUKOR): IUIAHHPOBATE HCCJIENOBAHUE, COODHPATh YCTAHOBKY M
BBHIIIOIHATL H3MEPEHHA, Cliedyd NPemIOKeHHOMY IUIaHy, (PUKCHPOBATh
PE3YJALTATEI MOAYUCGHHOH 33BMCMMOCTH B Buae Ttadmuu M rpadmkos,
AeJlaTh BBIBOJLI 110 PE3VJIbTATAM HCCJIENOBAHHS,

MPOBOAMTL KOCBEHHBIE H3Mepenusa (UIMYEeCKUX BenmuyrH (yaenksHas
TEMJOEMKOCTh  BELUECTBA, COMPOTHBAGHHE TPOBOAHHKA, padoTta W
MOIIMHOCTE SNEKTPHHECKOr0 TOKA), TUIAaHMPOBATH H3AMepeHHs, coOHpaTh
AKCTIEPHMEHTANLHYIO YCTAHOBKY, CHAeAyd NMPeano:KeHHOH WHCTPYKIIHH, H
BBIYHCIIATE 3HAUEHHE BeJIHUHHEIL,

coOMIONATE MPaBMiIa TeEXHUKH Oe3onmacHocTH TpH paboTe ¢ nadopaTopHEIM
000PYIOBAHHEM,

XapakTepH30BATE MNPHHINNOL  AeHCTBHS H3VUYEHHBRIX NpHOOPOB H
TEXHUUYECKMX YCTPOHCTE C OMOPOH HA MX Onvcanus (B TOM YHCHIE:
CHCTEMA OTOIUIEHHSI OOMOB, THIPOMETD, NMapoBas TypOMHA, aMIepMmerp,
BOMLTMETP, CUETUMK IJIEKTPHUECKOH JHEPTHH, IIEeKTPOOCBETHTENLHBIE
npubOPsl, HAMPEBATEILHBIE INEKTPONPHOOPL! (MPHMEPSHI), HNEKTPHUECKHE
MPeNnoXpaHuTenH, ANeKTPOMATHHT, 3JeKTPOABHTATENb MOCTOAHHOTO TOKA),
WCNOMBL3YA 3HAHMSA O CBOHCTBAX (DHM3MUECKHX ABITEHHI H HeodXOmHMbIE
(hU3MYecKIe 3aKOHOMEPHOCTH,

pacmo3HaBaTh MPOCThIE TEXHHYECKHE VCTPOICTBA W H3MEpHUTEIBHEIE
OpUOOPEl  TI0  CXEMaM M CXEMATHYHBIM  PHCYHKAM  (3KHIKOCTHBIH
TePMOMETP, TEePMOC, MCHXPOMETp, THI'POMETp, ABHIaTellk BHYTPEHHErO
CrOpPaHHA, IIEKTPOCKOMN, PEOCTAT), COCTABNATE CXEMbl IEKTPHUYECKHX



uened ¢ noCIeA0BATENbHbIM H NMAPAINEILHEIM COCTHHEHHEM ANIEMEHTOB,
pasnuyas yeIoBHbe 0003HAYEHHSA HTeMeHTOB K TPHYeCKHX Iernei;

e MPHUBOANTH  OPUMEPL!  (HAXOAMTE  MHGOPMANMID  ©  TpHMepax)
NPAKTHYECKOTO HCIIONb30BAHHA (H3MYECKHX 3HAHHH B MOBCEIHEBHOMH
KI3HH Ana obecredenys Oe30macHOCTH TIPH ODpallleHHH ¢ pudopaMH 1
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHs 310POBbS W CODIIHOAEHUSI
HOPM 3KOJIOTHUYECKOT0 NOBEIeHHA B OKPYIKAOIIEH cpele;,

e OCYWECTEJSATE NOMCK  HMHQOPMAUMM  QUINUECKOrO  COAEP:KAHHMA B
HHTepHere, Ha OCHOBE HMEKLIUXCH 3HAHHA M nyTéM CpPaBHEHUsI
AOTIOMHHTENLHBIX  UCTOYHHKOB  BRIAENAThL  MHGOPMAIHIO,  KOTOpas
SIBASICTCS TPOTHBOPCUHBOH HIH MOMKET DBITh HEOOCTOREPHOM,

« HCIOJIB30BAThH IIPH BBINOIHEHHH YUYeOHBIX 3a0aHHH HAYUYHO--TIOMYJISIPHY O
JUTEPATYPY  (PM3HMUECKOTO  COMepKanua, CIpaBOYHLIE  MATePHAJHI,
pecypchl cetd MuTepHeT, RIageTs NpUEMAMH KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoraHisa HHOOPMAIHNH 3 OJTHOH 3HAKOBOH CHCTEMBI B APYTYIO,

« CO3[aBaTh CODCTBEHHBIE IHCbMEHHBIE H KPATKHE YCTHBIE COODLLEHUS,
obobmmas HHQOPMALIHIO H3 HECKOJNBKHX HCTOYHHKOB (PH3HYECKOro
CONIEP/KAHUS, B TOM 4HCIE NYyOJHYHO NPEACTABNATE  PE3YJLTATHI
HPOEKTHOH WIH UCCIEeNOBATEIbCKON NESITEbHOCTH, [IPH 3TOM I'PAMOTHO
MCMOML30BATE  M3YYEHHBIH  MOHATHHHEI  anmapat kKypca  (hH3MKH,
CONPOBOK/AATE BEICTYIJICHHE MTPE3EH TALHEH

¢« TIPH BBIMOJHEHHH Y4YeOHBIX TPOEKTOB W HCCIeNOoBaHHH (PH3HYECKHX
APOLECCOB pacnpeaenaTk o0f3aHHOCTH B TPYMNe B COOTRETCTBHH C
IIOCTABJIEHHBIMH 33a1a4YaMi, CIeJUTE 3a BBINIONHEHHEM IllaHa NeHCcTBHH U
KOPPeKTHPOBAThL €ro, AaneKkBaTHO OIeHHBATe COOCTBEHHBIH BKIan B
HesTelIbHOCTE MPYIIILL, BEICTPAHBATE KOMMYHUKATHBHOE B3aUMO/IEHCTBHE,
MPOSABIIAA TOTOBHOCTE pa3pelaTh KOH(IIIKTEL

K koHuy 00yuenus B 9 Knacce npeaMETHbBIE PE3YILTATE HA DA30BOM YPOBHE

HOJLKHBL OTpasKaTh CHOPMHPOBAHHOCTE ¥ ODYUAOIIMXCA YMEHH !

e WMCOONBL30BATL MOHATHA. CHCTEMA  OTCuéTa, MaTepHansHad TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTE MEXAHMYECKOro ABWKeHMdA, aedopmaums
(ynpyras, nnacTH4Ueckas), TpeHHe, IeHTPOCTPEMHTENbHOE YCKOpEeHHe,
HEBECOMOCTE W TEPErpys3KH, HeHTp TaKecTH, adcomoTHo TREpaoe Temo,
IEHTP TSUKECTH TBEPAOrO Tela, paBHOBecHe, MeXaHH4eckHe KojedDaHus u
BOJTHBEI, 3BYK, HH(Pa3BYK W YIBTPAa3BYK, SNE€KTPOMATHUTHLIE BOJHEL
LIKAJIA 3MEKTPOMATHHTHBIX BOJIH, CBET, OJH30PYKOCTh H JAJIbHO30PKOCTD,
CIEKTPHl HCIIYCKAHHA H IOTNIOMIeHNs, anbda-, OeTa- 0 raMMa-H3TyYeHHS,
M30TONLI, SACPHAA IHCPreTHKA,



PazNMuATE SEJCGHMS (PABHOMEPHOE M HEPABHOMEPHOE TNPAMOJHHEHHOE
ABHIKEHHE, PABHOVCKOPEHHOE NPAMONHHEHHOe IBHKeHHe, CBODOIHOE
NAajeHue Ten, PABHOMEPHOE JIBMKEHHE TI0 OKPY/KHOCTH, B3aHMONEHCTBHE
TENl, PeaKTHEHOE NBIDKEHHe, koledaTellbHOe NBHMKEHHE (3aTyXarlnHe H
BLIHYIK/IEHHBIE KONMeDaHusg), pe3oHaHc, BONHOBOE OBIJKEHHE, OTPAKEHHE
3BYKA, INPIMOJIHHEHHOE PACIIPOCTPAHEHHE, OTPAKEHHE WU NPEJIOMJIEHHE
CBeTa, IOIHOE BHYTPEHHEE OTPasKeHNe CBETa, Pa3lIovKeHHe Dernoro cBera B
CNEKTP M CJOKEHHE CNCKTPAJbHBIX UBETOB, JMCIEPCHA  CBETA,
€CTECTBEHHAs] PaJHOAKTHBHOCTE, BOZHHKHOBEHUE JIMHEIYaToro CIexkTpa
H3JYUEHHA) MO OMHCAHHIO HX XAPAKTEPHBIX CBOMCTE M HA OCHORE OIBITOB,
AEMOHCTPHPYIOWHX AAHHOE (PHIMYECKOE ABJICHHE;

PACIO3HABATE NPOSBJIEHHE H3IYYEHHBIX (DH3HYECKUX  SBJIEHHI B
OKPYHAIEM Mupe (B TOM uuciae du3MHecKkue SBIEHWS B MPHPOIE:
OPHIHBE 1 OTIHBEIL, ABHKeHHe IiIaHeT ColHeuHO CHCTEMEBI, PEaKTHBHOE
ABH)KEHHE JKHBBIX OpPTaHH3MOB, BOCIIPDHATHE 3BYKOB >KMBOTHBIMH,
seMIIeTpsCeHHe, celicMHYeCKkHe BOJIHBL, LYHAMK, 3X0, LBeTa Tell,
ONTHYECKHE SBIEHHA B HPHpOAe, OMOJIOrHYecKOoe HEHCTBHE BHIHMMOTO,
VILTPA(PHONETOBOrO M PEHTIEHOBCKOIO  HM3JIYUEHHH, eCTECTBEHHBIH
pPaIMOAKTHEHBEIH (OH, KOCMHUYECKHE JIVUH, DAJHOAKTHBHOE H3Iy4YEHHE
NMPHPOAHLIX MHHEPANOB, OEHCTBHE PATHOAKTHBHBIX M3INYYEHHHA Ha
OPraHu3M UYENOBEKA), MPH ITOM NEPEBOAMTH MPAKTHYUECKYIO 33144y B
yueDHYI0, BRIAENATH CYIIECTBeHHBbIE CBOICTRA (NMpPH3HAKH) (QHIHYECKHX
ABNEHMI;

ONMHCHIBATE H3YUEHHEBIE CROHCTBA Tel H QH3HYecKUe SBIEHHS, HCIOIb3Ys
tbusmdecKkiie BeNMHMHHEI (CpelHSd W MTHOBEHHAd CKOPOCTE Tena TpH
HEePABHOMEPHOM [IBHKEHHH, YCKOPEHUE, IIepPeMEellUeHHE, NYyTh, YIJIOBAs
CKOpOCTE, CHJIA TPeHHs, CHIIa VIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHE
cBODOAHOIO NagcHuA, BCC TENa, HMOYJIBC TEMa, HMOYIbBE CHIBI,
MeXaHH4ecKas pabota M MOIIHOCTb, IOTEHLIMAJIbHAS JHEPrus Teja,
NOAHATOrO HAA MOBEPXHOCTBIO 3eMJIH, MOTEHIHAILHAA DYHEPTHS CKATOH
NPYHKWHBI, KHHETHUECKAN OJHEPrus, MNOJHAA MEXAHWYECKAs IHEPrug,
MepPHoa H HacToTa KomebaHuii, AMTHA BOMHLI, TPOMKOCTE 3BVKA H BHICOTA
TOHA, CKOPOCTE CBETA, MOKAZATENh MPETOMIEeHNHS CPeabl), TPH OMHCAHUN
IPABHIBHO TPAKTOBATE (H3MYECKHI CMBICT HCIIOMB3VEMBIX BeETHYHH,
oD0o3HAYEeHHA W eAMHHMIBl (DHU3MYeCKHX BETHYHH, HAXOAHUTE (DOPMYIIEL
CBSI3BIBAIOIIME JAHHYE) (DH3HYECKVIO BEIHUYHHY C JAPYTHMH BETHUMHAMM,
CTPOUTE TpadKH H3VIEHHBIX 3aBHCHMOCTEH (DHINYSCKHX BEIIUHH,
XAPAKTEPH3IOBATE CBOHCTBA TeJ, (DH3HUYECKHE SABACHHS H TIPOLECCHI,
HCIIOJIB3YSL 3AKOH COXPAHEHHS SHEPrHH, 3aKOH BCEMHPHOIO TATOTEHHS,



NPUHUMN  CYNEPNO3HUKHK  CHJI, TNPHHUKMI OTHOCHTENBHOCTH | amumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHeHHs WMMYILCA, 3aKOHBEI OTPasKeHHA H
NPENOMIIEHHA CBETA, 3aKOHEl COXPAHEHHA 3aPAIOBOTO H MACCOBOTO YHCEN
NpH AJEPHBIX PEAKNIAX, NPH 3TOM JABATh CJIOBECHYIO (POPMYIIHPOBKY
3aKOHA W 3aNMHCHIBATE er0 MaTeMAaTHHYeCKOe BhIpaskeHte,

OOBSICHSTE (PH3MHECKHE IIPOLECChl M CBONMCTBA TeJl, B TOM YHCIE H B
KOHTEKCTe CHTYAIIHI MTPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa. BBIABIISTH
NPHUYHHHO--CAGACTECHHLIC  CBA3M, CTPOMTE  OOBACHEHME w3 23
JIOTHYECKUX LOAroB ¢ ONOpoil HA 2—3 HM3YUEHHBLIX CBOHCTBA (PH3HMUECKHX
ABNEHHI, (DUIHYECKHX 3AKOHOB MM 3aKOHOMEPHOCTE;

pewars pacuéTHble 3agaud  (OMUpaWMecs Ha  cHeTeMy M3 2-3
VPABHEHHIT ), HCIIONBE3VA 3aKOHBI H (DOPMYIIBIL, CBA3BIBAKOLIME (DH3HUECKHE
BEIMYMHBI, HAd OCHOBE aHANW3d YCIOBHMA 3a7a4M 3anmHChIBATE KPATKOE
VCIIOBHE, BBIABJIATE HENOCTAIOINE HIH H30BITOYHEIE NAaHHBIE, BEIOHPAThH
3AKOHBI 1 (DOPMYJIBI, HEODXOANMBIE AN pellleHHs, MPOBOAUTE PACHETEI U
OLEHHBATh PEAJMCTHYHOCTb I[OJIYUEHHOIO  3HAYEHHs  (H3IUYECKOH
BEJTHYHHLL,

pacnosHaeate npoOJEMBl, KOTOPBLIE MOMKHO PELWHThE [OPH  MOMOLUH
(pUAHYECKUX METOHOB, HCIIOIB3YS OIHCAHHE HCCIAENOBAHMS, BBIJENSAThH
n p{)BepHEM(}E TI]'_}EI,."II'IU,'I QMKCHHE, OUEHHBATR MPABHILHOCTE l',[(]p ANKA
NPOBEOACHHA  HWCCNEAQBAHMS,  ACIATE  BBIBOABI, HHTEPNIPETHPOBATH
pe3ynbTaThl HAOMIOAEHHIT 11 OTIBITOR,

NPOBOAMTE  OMBITHI MO HAOMIOAEHHIO  (DHU3MYECKHX ABITEHMH  HMIH
(pu3HYecKK CBOHCTB Ten (HM3ydyeHHe BTOpOro 3akoHa HpioTOHA, 3aKOHA
COXpPaHeHHd HSHEePruH, 3aBHCHMOCTE TNepuoia KonebaHuil NpyKHHHOTO
MAsITHHKA OT MACCHI I'Py3a H JKECTKOCTH NPYKHHBI H HE3ABUCHMOCTB OT
AMIUTHTYIBI MAaJBIX KoTeDaHuil, NpAMOMIHEHOe pacpoCcTpaHeHHe CBETa,
pasnokenne DENOro CBETA B CHEKT], M3YHUEHHWE CBOHCTB M300pakeHus B
IUIOCKOM 3€pKaJie W CBOHCTB H300paskeHHs npenmMera B coOHparowieh
nunze, HabmoaeHne CNAOMHBIX W JTHHEHYATHIX COEKTPOR M3NYyHeHH:):
CAMOCTOATE/ILHO  COOMPATE  YCTAHOBKY W3 W30eITOuHOro nadopa
obopynoBaHnsA, ONHCHIBATE  XOJ  OMBITA W €ro  Pe3yNbTaThl,
(hbOPMYITHPOBATDL BLIBOIBI;

MPOBOIHTL MPH HEOOXOAHMOCTH CEPHIO NPIAMBIX H3MEpeHHIl, onpenesss
cpeflHee 3Ha4YeHHe H3MepAeMoii BenHYHMHBI ((QOKYCHOE paccTosHHE
cobuparomieil  JMH3BI), ODOCHOBBIBATH BRIOOP clocoDa H3MepeHus
(M3MepHTEIEHOrO MpHOOopa);

NPOBOAHTL  HCCACAOBAHWE 3ABMCHMMOCTEH (DU3HUECKHX BEIMYHH ¢
HCIIOIB30BAHUEM IIPSIMBIX H3MEpPEHHIl (3aBHCHMOCTE NYTH OT BPEMEHH



NPU PABHOYCKOPEHHOM ABHKCHHM 0€3 HAYANBHOHW CKOPOCTH, TIEpHO.A
KonebaHnH MaTeMaTHHecKOro MafTHHKA OT JAMHHLI HHTH, 3aBHCHMOCTH
YIId OTPAKEeHWA CBETA OT VIAd TaNeHHsa W YIia MPenoMIeHHs OT yIia
najeHud). IUIAHHPOBAThL HCCAENOBaHHE, CaMOCTOATENbHO CcoOHpaTh
VCTAHOBKY, (HUKCHPOBATE Pe3yNbTATBl  MONYMEHHOH  3aBHCHMOCTH
(pu3HUEeCKUX BEJMYHH B BHIE TabJHL W I'padUKOB, AejaTh BBIBOOBI 10
pe3yILTATAM HCCIEIOBaHIA;

NPOBOAHTL KOCBEHHBIC M3MEPEHHs (PU3HUESCKHX BEIHUMH  (CpeaHasn
CKOPOCTE H YCKOPEHHE Tellda [PH PABHOYCKOPEHHOM JIBHIKEHHH,
VCKOpeHHe CBRODOMHOrO MaNeHHs, JKECTKOCTh MPY/KHHBEL, KoahduimnenTt
TPCHHA CHOIbXCHHA, MEXAHHYCCKAA paﬁma H MOWHOCTh, 4AaCTOTa H
NepHol KoJeDaHHH MATeMATHUYECKOr0 W IPYKUHHOIO MAsATHHUKOB,
onTHUeckas  cuad  coOuparomei  NHMH3BL,  PaaMOaKTHRHBIA  GoH):
IUIAHHPOBATh H3MEpeHHs, coOHpaTh 3KCHEPHMEHTANBHYIO YCTAHOBKY H
BBIMIOJIHAThL H3MEPEeHHd, CIenyd MpeloKeHHOH HHCTPYKIIHH, BHIYHCIIATh
3HAUEHUE BEJIMUNHbl H AHAJIHIWPOBATH IIOJIYUEHHEIE PE3VIILTATEI C YUETOM
337IaHHOIT IOTPeIIHOCTH H3MEpPEeHHIT;

cobnoaars npasuia TexHUKH OesonacHoctH npu padore ¢ nabopatopHbim
000pPYIOBAHHEM,

PAa3NMYATE OCHOBHBIE TIPH3HAKH M3YY4EHHBIX (DH3MYECKHX MOJIENeH:
MATEPHAIBEHAA TOUKA, ADCOMIOTHO TBEPAOE TENO, TOYEUHBIH HCTOUYHHMK
cBeTa, Jy4, TOHKAd JIMH3a, TaHeTapHasd MOJelb aToMa, HYKJIOHHAad
MOJENb ATOMHOTO A71Pa;

XapakTepH30BaTh NPHHIWOB AEHCTBHA H3VYEHHBIX [PHOOPOB H
TEXHMYECKHX YCTPOHCTB C OMOpoil Ha WX ONHcaHud (B TOM 4HCIIE:
CHHIOMETP, HATUHKH I[IOJIOMKEHUS, PACCTOSIHHSA H YCKOPEHUsl, PaKeTa,
9XO0NOT, OYKH, IepHckon, QoToanmapaT, ONTHYECKHE CBETOBOMEI,
CHEKTPOCKON, [03uMMeTp, kaMmepa DBunbcoHna), MCHoOAb3ys 3HAHHA ©
cBoiicTBax  (H3HUECKHX sBIEHHH W  HeoOXomumbie (PH3HUECKHE
3AKOHOMEPHOCTH,

MCNOJIB30BATL CXEMbl H CXEMATHYHBIC PHCYHKH H3YUEHHBIX TEXHHYECKHX
YCTPOICTB, M3MepPUTENsHEIX MpPHOOPOB W TEXHOJOTHYECKHX IPOIECCOB
npu pewedny yueDHO--NPAKTHYECKHX 33a4, ONTHUECKHE CXeMBl A
MOCTPOSHHA H300payKeHHH B IJIOCKOM 3epKajie i coDHparomeil ImH3e;
MPHBOAHTE ~ TpUMephl  (HaxoguTh  HHGPOPMAIMIO ©  IIpHUMepax)
MPAKTHYECKOIO HCIOJIB30BAHUS (PU3HUECKHX 3HAHWI B MOBCEIHEBHOH
SKH3HH U obecreveHns 0e30MacHOCTH MIPH OOpallleHHH ¢ MPHOOpaMH H
TEXHUUYECKHMH YCTPOHCTBAMM, COXPAaHCHHA 3A0POBbS M COOIIOAECHHS
HOPM 3KOJIOTHUYECKOI0O [IOBENEHHS B OKPYIKAIOLIEH cpene,



OCYWECTBAATE MNOMCK  HHOOPMALMKM  (DMIMUECKOro  COAEPKAHHA B
Huteprere, caMocToaTeNsHO HOPMYIHPYS MOMCKOBEIH 3aMpoc, HAXOMHTh
NYTH OTIPEICTEHHA JOCTOBEPHOCTH NOMYYeHHOH HH(pOPMAH HA OCHOBE
HMEIIHXCA 3HAHHI H JOMOIMHATEILHEIX HCTOUHHKOE,

HCIONB30BATE TPH BREIMOTHEHNH YHeOHBIX 3aJaHMi HayHHO--TIONYIAPHYIO
JHUTEPATYPY  (PHIHUECKOrO COUEPKAHHS, CIPABOUHBIE  MATEPHUAIbI,
pecypchl cetTH MHTepHeT, BladeTs NMPHEMAMH KOHCIEKTHPOBAHIS TEKCTa,
npeodpasoBaHus HHPOPMALIMH U3 OAHOH 3HAKOBOH CHCTEMBI B JIPYTYIO;
CO3/aBATE COOCTBEHHBIE NMHCBMEHHBIE H VCTHBIE COODIIEHHS HA OCHOBE
HHGMOPMALMH M3 HECKONEKMX HMCTOYHHUKOB (DH3MYECKOTO COAep/KaHMA,
NyOAUUHO NPEACTABAATE PE3VILTATEI MPOCKTHOH HJIH HCCASA0BATENLCKOH
OeSTelbHOCTH, IPH  3TOM  IPAMOTHO  HCIO/IB30BATH  H3YUEHHbIH
MOHATHHHBLII ANMApaT M3yyaeMoro paszaena (U3MKn W COTPOBOMKIATEH
BEICTYILIEHIEe IIpe3eHTanueli ¢ V4Y€TOM OCODEHHOCTEH ayIuTOpPHH
CBEPCTHHKOR,



TEMATHYECKOE IIVIAHHPOBAHHE

7 KITACC
DIERTPOIIILIE

Na HanMenoBarmie pasIeIos H (mH(poBLIE)

I/ TeM NporpaMvMel Kouauuecrso 4acos  odpa3oBaTeTLIILIE
pecypesl

Kontponeneie  [IpakTaveckne

Beero
padoTe patoTe
Paznen 1. @u3HEA H ¢ pOaEL B I0SHANHE 0KPYERAIOIETO MAPA
1.1 (DH3AKA - HAYKA O TIPHPOIC 2 bugmoreka LIOK
N . L% - o 1 .
) e https:/fm.edsooru/TE4 16194
Bubmoreka LIOK
1.2 (DHIAYUCCKHC BC.THYHHEL 2 1 o
hitps:sffm.edsoo e/ 74167 94
. " bmomuotera LIOK
1.3 EcTecTBeHHOHAYYHEIH METOT IO HAHHS 2 1 ) g
htips:/fm.edsoo.ra/7H4 16194
Hroro mo pazaciy 6
Pasznen 2, TIepBoHA4AILHBIC CBCICHUH 0 CIPOCHHH BCLICCTRA
bBmomioTera HHOK
2.1 CTpocHHE BENIECTBA 1 o
hitps:ffm.edsoo e/ 74167 94
59 JIBHIKSHHE W BIAMMOASHCTBHE YACTHIL 5 i bubnuoteka 1OK
- BELUECTE htips:/fm.edsoorn/ 76416194
Bmomoteka LIOK
2.3 ATpPCTATHBIC COCTOAHHS BCOICCTEA 2 , L e
hitps:fm.cdsopru/ 7416194
Hroro no pazaeny ]

Pazoen 3. ApHECIIHC H B3AHMOICHCTEHC TET



3l

32

3.3

MexauHueckoe ABHASHHE

Hucpuna, Macca, NI0THOCTE

Cria. Buaw: ¢

Hroro mo pazacTy

Pasien 4, Tannenne 1eEPAbIX TN, SHAKOCTCH H 1a308B

4.1

4.2

4.3

4.4

Jaenenne. [epeaaia JABNEHNRT TBEDIBIMI
TeIAMH, FHIKOCTAMHA H TA3AMH

JABJICHHUE IHAKOCTH

ArvocepHoe JaBIICHHE

HeficTBHE AIIKOCTH H Ia3a HA MOTPYKEHHOC B
HHX TEIO

Hroro no pasgeny

Paiien 5. PaGora m MONTHOCTE, JHEpIus

3.1

5.2

5.3

PafoTa 1 MOITHOCTE

TTpOCTHIE MEXAHU3MBL

MexanHaccras MICPTHA

Hroro no pazagny

Pesepsroe Bpema

14

21

21

g}

Budamorera LHOK
hitpsdfm.edsoo.rn/ 71 L6194

Budanorera LHOK
hitpsfm.edsoo.rn/ 71 L6194

BromioTcka LIOK
hups:/fm.edsoorn/7416194

Badmoreka LIOK
hilpsfm.edsoo ru/71416194
EubmroTera [TOK
hitps:fmeedsonrn/ 7416194

Eubanoteka [TOK
https:fm.edsoooru/7{4 16194

bmomioTeka LIOK
hilps:fm.edsoo.rw/71416194

Emomiotera LHOK
hiips:ffm.cdsoo o/ T416194
Emomiotera LHOK
hitps:fm.edsooru/71416194

Budnuorea [IOK
https:/fm.edsoo.rn/7f4 161594




OBLIEE KOJIMYECTBO YACOB 110 [TPOIPAMME

68



8 KJIACC

HanMeHOBRAHHE PATIC/E 1 TEM
HPGUPAVIMBL

Nonfn

Paiien 1. Tentoskie AR TeHAA

1.1 CTpocHHE H CEOICTEA BEINECTEA

1.2 Tennossie npoUSCCs

Hroro oo pasaeny

Pajien 2. JIeRTPHYECKHE H VATHHTHLIE fAR.TeHHH

DICETPHHSCENS 3APAALL., JAPHAALHHBIE TS1A

2.1
H HX B3HMOISHCTBHE
2.2 T10CTOAHHEBIH INCKTPIYUCCKHE TOR
2.3 MMarHuTHBIE ABIEHHA
2.4 DICKTPOMArHHTHAA WHIY KIHA

Hroro no pasaeny
PcicpeaOC BpeMI

OBUIEE KOJMHYECTBO YACORB [0 [MTPOIPAMME

Koamuecreo uacor

Beero
padoThI
7
21 1
28
7
20 1
fs 1
4
37
3
68 3

Konrpeanneie

I pakTHYCCcKAe
pPABOTHI

1.5

14.5

FIEKTPOHHRIE
(nmudporne)
00pPAICRATCILHEIE
pecypeh

Budaunorexa TTOK
https:/m.edsoo i/ 7Ttd 18 ce

But motcka LIOK
https:fm.edsoo. /T4 (8l ce

Bud.morcka LIOK
httpsifmeedsoo /T 18 lee
Butmotceka LHOK
https:fm.edsoo/ T4 18 1ce
butmoreka TTOK
https:fim.edsoo/ T4 18 1ce

Bud.morcka LIOK
httpsdfmeedsooau/ 7418 lee




9 KJIACC

HanMeHOBRAHHE PATIC/E 1 TEM
HPGUPAVIMBL

Nonfn

Paznen 1, Mexaniiueckne ARJIEHHSA
MexAHHUSCKOS JBHACHHE H CNOCODEI €10

1.1

QITHCAHHA
1.2 Brsamvo IciCTBHC TCO
1.3 J4KOHEI COXPAHCHIA

Hroro oo pasicny
Paszaen 2, Mexani i cKae KoJICHAIIHS H BOJIIILI

2.1 MCXAHATCCEHE ROTCOAMIT

2.2 MMexaHHueCckHe BOIHBI 3BYK

Hroro oo pasicny

Koamuecreo uacor

Beero

10

20

1o

40

15

Payien 3. 20€K1rPOMAIHHTHOE 10JIE H HIEKTPOMAIHUTHRIE BOJIHEI

DICKTPOMArHHTHOE MOJE H
INEKTPOMATHHTHBIE BOTHBI

31

Hroro oo pasicny

Payvien 4, CrRe10BRLIC HEJICHHTA
4.1 JAKOHB PACHPOCTPAHSHMS CBETA

6

Konrpeanneie
padoThI

I pakTHYCCcKAe
pPABOTHI

b3

(R

FIEKTPOHHRIE
(nmudporne)
00pPAICRATCILHEIE
pecypeh

Bubuoreka ITOK

Ittps e edsooan/TE L adabh
But motcka LIOK
lllps . edsooTu/7 [ adad
But motcka LIOK

https:fm.edsoo /T4 Ladab

Butmotceka LHOK

https:fm.edsoo /T4 Ladab

Bubuoreka ITOK

https:ffm.edsoo /T4 L adab

Budaunorexa TTOK
https://m.edsoo /74 Ladah

Bubuoreka ITOK



4.2 JIMHIEL M ONTHUCCKHS TIPHOOPEI

4.3 PazaoskeHne GeI0T0 CBETA B CIEKTP

Hroro mo pasacTy

Pazien 5, Keanrosni¢ aB/cHHus

5.1 HCIyCRANHC H MOTTIOMICHAC CBETA ATOMOM
5.2 CTpoeHHE ATOMHOTO AIpa

5.3 SNepHEIC peakunn

Hroro no pazaeny

Paszaen 6. [HoBTOpHTEILHO-0000MAMHIT MO/IY.IL

MMoBropeHue 1 000DIIEHHE COIEPIKAHHA

6.1
Kypca (pusnkn 3a 7-9 knace

Hroro no pazaciny

OBITEE KOJIMYECTBO HACOB I10 IMPOI'PAMME

15

17

102

[

https:/fm.edsoo.ru/7f4 1 adab

bmomioTera LHOK
https:fim.edsoo. /714 1 adab

bmomioTera LIOK
hitps:fm.edsoorw/ 704 L adab

ButmroTtera HOK
hitps:fm.edsooou/704 Ladab

BbubmuoTera IHOK
https:fm.edson.ru/7id 1 adab

bubmuotera IOK
https:ffm.edsoo. /T4 adab

Bubmuorexa TIOK
httpsy//m.edsoo. /74 1 adab







Na

NOYPOYHOE ILIAHHPOBAHHE
7 KIACC

Teaya ypora

DOHIHKA — HAVEA O TIPHPOIE.
HEeneHus npHupoas
DUHIHYUSCKHE HBNSHHA

MHIHUCCRHC BCTHUHHEL H WX
HAMCPCHEC

Ypor-ncencaosanne "HiMcpenuc
TCMIICPATY PRI TIPH NOMOLIH
AHAKOCTHOIO TEPMOMETPA H TATHHKA
TeMAepaTyph"

METo B! HAYYHOTO TOIHAHHA.
Onucamne PaTHUCCKAN ABICHHAT C
MOMOLIER) MOOCICH
Ypou-uceneaosanne "TIposepra
THIOOTESH: TAMTBHOCTE OONETA TIAPHEA.
OYOICHHOTO TOPISOHTATBHO, TEM
foIpIne, yeM OONBIIE BRICOTA MYCEA”

CrpocHue sewecTsa, Onkimel,
AOKAZBIEAH IWHE AHCKPSTHOS
CTPOSHHE BELIRCTBA

ABHAECHHC YACTHI BCIICCTEA

Ko THYIeCTRO TACOD

Beero

Konrpeannoice
padoTLI

HparTHicckae
padoTLI

HaTta

HIY'IETIHA

AneRTpoIILIe
HHPPOBLIE
OdpazoBATETLNLIE
PeLYpLLI

Enbonotera HOK

hitpsfmLedson ru/ 0T 2a

Budanorexa LOK
hitlps e son TufLI0Ses

batmmoTcra LIOK

hitpsSmeedson. /Tilall | 3e




10

16

17

18

19

Y pOR-HCCIICI0BAHAS “ONTEITE O
HADNMKLIEHHKD TENIOBOTO PACUTHPEHHA
FA30B:

AI'[]\':FHTHI:-I& COCTOAHIT BEINCCTEA
(CODCHHOCTH ArperaTHbIN COCTOAHMI
BOAbl, ODODIWEHHE NO pazaeny
«I‘lcpuonaua,lhnmc CBSICHHH O
CTROCHHH BEIICCT R

MCXaHMYSCROE ABHIKCHHE,
PasHOMEPHOS H HEPABHOMEPHOE
IBHACHHE

CropocTts. EquannE cROpOCTH

PacHeT nyTH H BPEMEHH JBHACHHA

Hucpmma. Macca — Mepa
HHCPTHOCTH TCTT

TTnoTHOCTE BemecTRA. PacueT Macch
H 00BEMA TEIA M0 €0 IIOTHOCTH
Tadoparopuas padora «OnpeaeieHue
TUIOTHOCTH TBEPAOTO TEIax
Pemenne 3agaa mo temve "[L10THOCTE
BeOIeCTBA"

Cuna kax XapakTepHCTHEA
BIAHVOIeHCTEH Ten. CHia
yOpPyrocTH. 3axos yka
Jadoparopuai padoTta «H3yvucHie
JABHCHMOCTH PACTAMCHHA

Butauotera LHOK
https:d/m.edsoo rATali 7y

Bubmorcka LIOK
httpsimuedsoo.u/0all5ch

butmotera [HOK
hilpsim.edsoo,ru/TT0a07%¢

butmmotera [IOK
hilps:fmLedsoo.ru/T0a Dacd

Budmmorcka LIOK
https i m.edsoo.rutilallc 10)

butmmotera LIOK
hilps:fm.edsoo.ru/TM0a0lee

batmaoTcka LIOK
hilps:fmedsooufial 23¢
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23

24

30

(JcrhopMaLHH) TPY/KAHEL OT
NMPHIOKEHHOH CHITbI

[[ABienue TaroTerna. CHna TOHECTH
CeA3b MEIKIY CHIION THKECTH W
mMaccoil rena. Bec rena. Pewenne
samad o reve "Cuna ramecr”

CH1a TKECTH HA IPYTHX [LTAHCTAX.
DUIHYCCKHE XAPAKTEPHCTHKH NNAHET

Himepenne cun. JInramomerp

Beoc Tema. HeBeCcoMOCTE

CnosKCHHC JBVX CHII, HATIPABICHHBIX
0 OTHOH NpAMOii.
PABHOOCHCTBYIOMIAA CHIT

Pemenue 3a1aM no Teme
"PaBHOICHCTRYROMIAS CHI"

Cuna TPEHHA H € BHAEL TpEHHe B
NPHPOIS H TEXHHKES

Jaboparopras padora «HM3yueHne
ABHCHMOCTH CHIIBI TPCHIH
CRObACHI OT CILTR JABICHHT H
XAPAKTEpA COMPHEACAIOIIIXCT
MOBEPXHOCTCH

Perngnue 3ana4 HA ONpeIeneHHeS
PABHOIEHCTBYHOIIEH CHIBI
Pemenne sagad oo tenvay: «Bec
TeTaw, «[pairmccroc wiodpakeHue

Bubaunorera [TOK
https:fim.edsoo /a1 778

Bubanorexa TITOK
hllps:fmcdsoo.ru/ilal 502
butmotera [IOK
hilps:Amuedsooru/0al Sec

Bubauorexa LTOK
httpsym.edsoo. /Aol 778

Budauorexa LTOK
hllpsm.edsoo ru/lial a7l

Bubanorexa [TOK
httpsdfm.edsoo. il | h9c

butmmotera LHOK
hilps:fmLedsoo rufM0alced

Eubnmorcka LHOK
httpsffm.edsoo. i/ ttla L del)
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37

38

39

cumy, «{CHIE», «PaBHOICHCTBYIOMmAT
CHIT

FoHTponsHas paboTa no TeMan:

sMexaHuqeckoe apiredmney, «hMaceca.

MAOTHOC Ty, «Bec Tenay,
«I"padrieckoe HAOOPAKEHHE CHILY,
«(CHILI»

Jasiedne. Cnocolel yMEHBINSHHSA |
VBEIHHEHHA TABISHUH

JABICHAC Ta3a. 3ABHCHMOCTD
JABICHHA TA33 OT 00BEMA,
TCMICPATY PBI

Iepenaa JapIcHRS TEEPIRIMHE

TE TAMH, KILIKOCTAME H Ta3MH.
Sarol [ lackaTn

AABICHHC B KHIROCTH H TASC,
BEMBAHHOC ICHCTBHCM CHIBI TOKCCTH

Pemenne 3ana4 no Teve «/[aBneHue B
AIIKOCTH B rase. 3akoH [lackamas

CooDWAKLHACCT COCY B

MHIPAB THUCCKHE TPCeCe

ManomeTpel [lopomHegoi
AILTROCTHBIN HACOT

ATmocepa 3eMIH H NPHUHHEL &8
CY¥LUECTEOBAHHA

Bec Bo3ayxa. ATyvocihcprOoC

Budanorexa LOK
hittps i medson., tla 2 0a6

Eudnmoreka LIOK

hilps: Sedson ru M M0a2 370

Budanorexa LOK
httpsyfm.edsoo. /tlla2 5hi)

Eabnmoreka LLOK
hitpsfm.edsoo a2 718
Enbonotera HOK
hittpsffmedson. a2 8246
Eabnmoreka LLOK
https:/fm.edsoo oA a 2970

Eabnmoreka LLOK
hitps:fmuedsonru a3 136

Eabnmoreka LLOK
hitps//m.edsooro/fi0a2 b5a

batmmoTcra LIOK
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31

OABIICHHAC

Hamepenne aTvMocepHOTO TABICHEA,
Onwir Toppuuermn

JABHCHMOCTE arMoceproro
HABJICHHA OT BBICOTEI HA/ VPOBHEM
MOpA

Bapouetp-aneponn. AtymocihepHoe
JABJICHHS HA PATTHYHBIX BEICOTAX
Pewenne 23134 no teme "
Arwvocheproe napnenne”

JCHCTBHC HHIKOCTH H 34 Hi
MOTPYKCHIOC B HHX TCIO.
ApPXHMCIOBA CHIIA

JTaGoparopuas padota «OnpeaeIcHHe
BBHITATKHBAKINEH CHITBL,
JEHCTBYKOLIEH HA TET0, MOTPYKEHHOE
B JHHIKOCTb»

Jadoparopuas padora no Teme
«HMeene 10 BAHKE 3ABHCHMOCTH BECA
TCIA B BOAS OT 00BEMA NOTPYHKEHHOMH
B AHIKOCTE YACTH TEIA»

Tnasaaue ren

Jadoparopras padoTa
"KoHcTpyHpoBaHHE apcOMETPA HIH
KOHCTPYHPOBAHKEC TOAKH H
OMpereIcHHE e TPY30M0 IBEMHOCTH

Pemenue 32034 no Tevan: <l Inagasue

hops:fm.edsoo/illa?hia

Buo.oreka LIOK
hilpsymedsooru/T0a2 dal

Bubaunorera [TOK
https:ffim.edsooan/fila2 fod

Bubanorexa TITOK
hllps:fmocdsooru/ a2 fed

Bubauorexa LTOK
hittpsyfm.edsoorn/filai276

butmmotera [IOK
hilpsm.edsoo e/ [M0a3 30

Bubanorexa [TOK
hittpsfmeedsoo./fillaisld

Eudnrorcka LIOK
hitpsifm.edsoo.orn/tilla3abo

Eubouotera LHOK
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38

59

60
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62

CvI0B. BosmyxomniaBaHHey,
«JTaBNSHHE TEEPABIX TEN, HKHAKOCTEH
H Fa308:

Koutpoasnas paboTa mo TeMe
«J[aBneHne TRePAbIX TN, KHIKOCTEH
H ras0Bex»

Mexanmueckas pabota

MowmHocTe, EDHHALET MOMHOCTH

Ypor-uccaegopanue "Pacuét
MOIIHOCTH, pa3BHBAcMOH IpPH
MOIBEME IO TeCTHHIE"

IMTpocTeie Mexann3mbl. Pryar.
PaBHOBECHE CHA HA PhI¥ATE

PEMATH B TCXHHEC, DBITY W IPHPOIC,
JNaboparopuas padoTa
«HCcCIcI0BANKC YCIIOBHH PABHOBCCHSA
pEIMATAY

Pemenne 3amad mo teve « Y Cnosmus
PABHOBECHA PhIMATA»

Koa(pruseHT N0I83H0TO ASHCTBHA
MEXaH|IMa, JTadboparopHas padora
«Mavepenne KT naknonnoi
MNOCKOCTHY

Pemenne 3agaa mo tevc "Padora,
MOIMHOCTE, KI1/1"

Mexannueckas IHSPrua.

(.5

hops:fm.edsoo. /a3 654

Bubaunorera [TOK
hitps:fim.edsooan/fila3fi2

Bubauorexa [TOK
hitps:/fm.edsooan/fila3fi2

Eubmmotexa [TOK
httpsyim.edsoo.rw/filad 7Ee

bButmmotera LHOK
hilps s m.edsoo ro/[0ad Bad

batmmoTcra LIOK
hilps:fmedsoorw/[Maded 8

Eubouotera LHOK




65

66

&7

68

KymeTHuCcEAd U MOTCHIHA TEHAT
FHEPryuA

JAKOH COXPAHSHHA MEXAHHMECKOH
IHEPTHH

YPOR-IKCICPHMEHT 110 TEME

" IKCTICPHMEHTAIBHOE ONPEISISHHE
HIMCHCHHA KHHETHYECKOH H
MOTEHIIHATLHO YHEPTHH NMPH
CKATHIBAHHH T4 MO HAKIOHHOH
IIOCKOCTH"

KoHTpo1eHAA padoTa no Teme
«PaboTa 1 MOLHOCTE, JHEPIrHA»
PesepeHEBIi ypok. PaboTa ¢ TeKCTaMu
o Teme "Mexanuueckoe JBIKCHIC"
Pescpeneni ypok. PaboTta ¢ Tekctamu
no TemMe " JABICHHC TBEPABIX TSI,
KHIKOCTCH H Ta30B"

Pesepereii ypor. PaboTa ¢ TerkcTaMK
mo TeMe "PadoTta. MomuocTs,
Oucprua”

OBLIEE KOJHYECTBO YACOB T10O
TMPOI'PAMME

hops:fm.edsoo /ilad 252

Buo.oreka LIOK
hilps:fmedsoo uw/T0ad 360

brommroTeka LIOK
hitps:fm.edsooan/filadest

Bubaunorexa [TOK
httpsdfm.edsoo.rw/filladite




8 KVIACC

Ne

nn

[S]

|

10

Tema ypoka

(OCHOBHBIE TIOJIOKECHHA MOJICKY TAPHO -
KHHCTHYCCKOH TCOPHH H HX OTbITHbIE
MOATBSPAICHHSA

Macca 1 pasMep 4TOMOB H MOICKY1
Moncms TEEpIoTD, KHIKOTO H
ra3000pasHore COCTOIHHIT BCIICCTEA
OOBACHEHHE CBOHCTE TBEPIOTO,
AKHIKOTO H ra3o00pasHoro COCTOAHHH
BELIECTBA HA OCHOBE TOTOKEHHIH
MOJICKV TAPHO-KMHCTHUCCKOI TCOPHH

Kpucramueckne u aMmopQHeie Te1a

CMAYHBAHKME W KATTHIHPHOCT.
TTOBCPNHOCTHOS HATAIKEHHE

Tenmopoe pACIIHPEHHE H CHEATHS

Temneparypa. Cease TEMNEPATYPBI CO
CROPOCTHH) TEMNOBOTO ABHMKCHHA
HACTHI,

BuyTpcHuag dHeprud. Cnocods
HAMCHCHHA BHY TPCHHCH 3HEPTIHH

Buaw Tenaonepenate

Ko msecTee 1icos

Beero

KonTponnie
paboTHLI

IparkTaveckne
paborIs

Hara
H3 Y ICITHST

FICKTPOINILIC
ungpoBLIC
0DPA3OBATCILIILIC
peeypent

Bubaunorera [TOK
httpsimuedsoo /a5 256

Bubanotexa [TOK
httpsimeedsoo rw/tlas40e

Eubmmotexa [TOK
hitps:m.edsonrn/fi0as 500

Eubdnuorexa [TOK
hittpsfm.edsoo. /a3 5340

butmmotera LIOK

https:im.edsoo ruw/fila5al 6

Eubnmorcka LIOK
hitpsifm.edsoo.ru/tilascH)

batmmoTcra LIOK



11

14

15

16

17

19

20

21

Ypor-rouepenmas "l IpakTieckoe
HCTIOTB30BANHC TCTUIOBLIX CBOHCTE
BCIICCTE H MATCPHATIOB B LIC/IAX
JHCProcOCpeKCHAR"

KomnuecTBo TemI0ThL. Y aEnbHAS
TEMIOEMKOCTh

YpasreHHE TENNOBOTO OANAHCA,
Ten1000MEH | TENIOBOS PABHOBECHE
JlaboparopHas padbota
"HUccreaosaHne IBICHHA
TEILT000MEHA TIPH CMCITHBAHHH
XONIOJHOM H TOpaucH BoIel"

Pacuer KoIHHECTRA TEMIOTHIL
HEODXOIMMOTD 14 HATPEBAHHA TEIA
H EBLICIACMOND MM NPH OXTAHICHHH
Maboparopuas padora "Onpeaencane
VICTLHOI TCIIIOCMKOCTH BCIICCTBA"
JHCPIHA TONJHEA, YISNBHAA TENIOTA
CrOpaHHA

TnasIcHue W OTBEPACBAHHE
KPHCTAITHHECKHX T/, Y 1eIbHAas
TCILIOTA NJIABICHHSA

Jadoparopras padoTta "OnpeaeneHng
VIETBHOH TENIOTH IIABICHH Thaa"
TTapoobpasoBAHKE H KOHISHCATIHA.
Henapenne

Eunenue. ¥ 1e1pHad TEMIOTA

hops:fm.edsoow/iillacd 12

Bro.oreka LIOK
httpsyifmeedsoo s/ Hab 5ol

Butauotera LIOK
hilps:Amuedsoorw/T0ae976

Bubanorexa TTOK
https:/m.edsoon/faTORE

brommoTeka LIOK
hilpsdfmedsoou/ Ta0a9 8

Bubmmorcka LIOK
https:im.edsoo.ru/fi0ab b

butmmotera LIOK
hilpsfm.edsoo ru/[0aThsa

Eubmaorcka LIOK
https:fm.edsoorn/ftla7 1d2

batmmoTcra LIOK
hilps:fmedsoo.rw/[a 7 2 e

Eutnuotexa [TOK
httpsffm.edsoo.ru/fila7 40

batmmoTcra LIOK




23

24

[
(]

26

30

MAPOODPASORAHHA H KOHICHCALIHH.
JABHCHMOCTE TEMIEPATY PRI KHITEHHA
OT ATMOCEPHOTO NABICHMA
Baasmuocts Bosmyxa. Jadopatopran
padoTta "OnmpeneneHmne
OTHOCHTENBHOH BIAKHOCTH BO3IVXA"
PecoicHue 33124 Ha OnNpengneHute
BILAKHOCTH BO3IYVXA

[MpHALMITEL PADOTEI TEIIOBBIX
asurareieH, [Maposas TypOHua,
JABHTATCIIE BHYTPEHHETD CrOpPaHHsA
KT TenaoBoro apurarens.
TenmoErlc IBHTATENN H 3AIMNTA
OKPY/KANOIICH CPeIbl

J4KOH COXPAHCHHA H NPCBPALICHHS
JHCPTHHA B TCIUIOBEIX MPOLCCCAX
TToaroToBKa K KOHTPOIBHOH paboTe
no TeMe "TernI0BbIe SIBACHHA.
H3MCHCHHC ATPCTATHEIX COCTOAHHH
BCOICCTBA"

KourponeHas padora no reme
"Tennoseie apnexus. MiMenenne
ATPETATHRIX COCTOSHMN BeImecTBa"
DnexTpramid Ten JBa poJa
SNCKTPHHCCKHX 3apAI0R
YPpok-HCeneaoBanne "I ICKTPHIALMA
TEI HHAYKUMEH H NpH
CONMPHKOCHOBEHHH "

hops:fm.edsoo. /a7 86

Butauoteka LIOK
hllpssiimuedsooTu/T0a 7628

butmmotera [IOK
hitps:f/mocdsoo rn/T0a7 e e

BuGmaorcka LIOK
hilps i maedsoo o/ [M0aB 302

baommaoTcka LIOK
hitps:m.edson.rn/filalbas




3l

Led
[Rv]

Tk
Tl

36

37

38

39

41

B2anMOICHCTEHS SaPMKCHHEIX TEIL
3axon Kyaoxa

IACKTPHUCCKOE TIONE.
HanpszkeHHOCTE 3IEKTPHEMECKOTO
o, [Ipysimn cynepnosuimn
IACKTPHUSCKHX TIOTEH

HOCHTCIH 3ICKTPHUECKHY 3APAI0E,
DaemenTapHsii sapan. CTpoeHHe
aToMa

[MpOBOAHHKKM W AMICKTPHKH, 3AKOH
COXPAHCHHA JJICKTPHUSCKOrO 3apa,ia
Pewenne 34344 HA MPHMEHEHHE
CBOHCTE 3IEKTPHUCCKHX 3apaI0B
DNCKTPHNCCKHHA TOE, VCIOBHA CTO
CYIICCTBOBAHUA. McTOYHMKH
JNMCKTPHUCCKOTO TOKA

ACHCTEHA ICKTPHUCCKOTO TOKA

Ypok-uccneaosanue "JleicTene

JNEKTPHYCCROID MO Ha IMMPOBOTHHKH

H THIIEKTPHER"

DNCKTPHYUSCKHE TOK B METANIAX,
AHAROCTAN H ra3ax

DNEKTPHYECKAA UEMB H &€ COCTABHBIE
ACTH

Cuna Tora, JladopaTopaas padorta
"Mamepesne v peryTupOBAHKE CHITbI
TOKA"

(L5

Bubaunoreka ITOK
httpsifmeedsoo s/ Hal 7ed

Brororeka LIOK
httpsiimeedsoo s/ HaBalka

Bubaworexa TTOK
httpsyfm.edsooan/filladeft

brommoTeka LIOK
hitps:fm.edsooan/fi0a90ce

Budauorexa LTOK
hitpsyfm.edsoo.rn/fila%sad

bromaoTeka LIOK
hilps:fm.edsoo.rw/T0a9602

Budanorexa [TOK
hitps:ffm.edsoo.r/filaY 838

Eudnunorera [TOK
hitps:fmeedson.rw/fillalhda




42

45

46

47

48

49

FICKTPHUCCKOC HANPAKSHHAC,
Bonwrmerp. Jladopatopran padoTa
"HavepeHne n peryIHpoBaHne
HANPAKEHHA "

ConpoTHBIEHHE TPOBOTHHEA.
Y_"l.eJlb-HUtt CONPOTHENCHHAC BCIICCTEA
JTaboparopuas padora "3aBHCHMOCTb
JIEKTPHUYCCKOTD CONMPOTHRICHAA
NPOBOOHHEA OT €TI0 JNHHEL, ILTOMIAIH
MonEPEMHOTD CCHCHHA 1 MHTEIJHHJIH"

FABHCHMOCTE CH/TBI TOKA OT
HANPAKCHHUA, 3aKk0H OMa n1s y4acTrka
LCITH

JlaGoparopHas padbota
"HMccaenosaHne 3aBHCHMOCTH CHITBI
TOKA, HIYIIETO YEPes Pe3HCTop, OT
COIPOTHBICHHA PEZHCTOPA H
HANPDKEHHA Ha pesHcTope”
TTocaeA0BATENRHOS H MAPALIEIBHOS
COCMHHEHHA NPOBOIHHEOB
Jadoparopuas padota "Ilposcpka
MPABHTA CIOMKCHHA HANPDKCHHI npu
NOCICAOBATCIEHOM COCTHHCHHAH IBYX
peIHcTOpOB”

Jadoparopras padota "TIpoeepra
OPABHTA 1151 CHABI TOKA MPH
OAPALIETbHOM CO& THHEHHH
pe3HcTopoR”

0.5

Bubaunoreka [TOK
httpsimeedsoorw/fla%e 14

BudmHoTeka LIOK
httpsyiimeedsoo s/ Hilaa 738

Butauotera LLOK
hilpsim.edsooru/ T0aa 738

Bubanotexa [TOK
httpsimeedsoo rw/flaadda

BuGmmorcka LIOK
hilps:fmLedsoo e/ Taa0de

Eabmaorcka LIOK
hittps:fm.edsoo.oru/tillaaaSs

Butmmotera LHOK
hilps:fm.edsoo rwd [Maadl e




30

52

53

335

56

38

PemcHHC 341au HA TIPHMCHCHAS
3akoHa OMa 278 PAMTHYHOTO
COCAHHCHHA MPOBOIHHKOB

PaboTa 1 MOIIHOCTE 3MEKTPHYCCKOTO
TOKA. 3akoH Txoymi-Jlenna
JHadoparopuan padbora "Onpenenenue
PAOOTEI H MOLIHOCTH 3 IEKTPHYECKOTO
T{JK_E["

INCETPHUCCKHE LRIH H NOTPeOMTENH
WICKTPHUCCKOH IHEPIHH B DBITY,
KopoTkoe 3avbelkanne

TToArOTOBKA K KOHTPONIBHOM padoTe
no TeMe "INeKTPHYECKHE 3apATbL
JAPOKCHHBIC TEIA H HX
E3AHMOIeHCTERA. | loCTOAHHEIH
IMEKTPHYCCKHI TOR"

Konrponexas paboTa mo temMe
"IICKTPHYUSCKHE 3APHThL
3APHACHHBIC TENA 0 HX
BIAHMOASHCTBHA. TTOCTOSHHBIIH
INEKTPHYECKHH TOK"

[NoCTOAHHEBIC MATHHTEI, HX
BAHMOICHCTBHE
Ypor-uecneosanne "HMiyuenne
noJei NOCTOAHHBIX MATHHTOB"
Marunrhoe none, MaruurHoe no.e
HCMJI'H H CIrd THAYCHHES AJ19 KH3HH HA
Jemne

BuGaworexa TTOK
hops:fm.edsoo.n/filaatBa

Brororeka LIOK
httpsdimeedsoo o/ fab 124

Bubaunorera [TOK
hitps:fim.edsonan/filah3el

Bubmorcka LIOK
httpsimuedsoo.rw/f0ab oo

butmmotera [IOK
hilpsm.edsoo o/ [0abd 2

Bubdnuorexa [TOK
hittps:/fm.edsoo.r/fillabeal

Butmmotera LHOK
hitps i maedsoo o/ [Mae 3d0

Eutnuotexa [TOK
https i m.edsoo.ro/ftac(ba




61

63

OmngIT 2pcreta. Marautaoe noc
INSKTPHUSCKOrD TOKA MarHuTHo
mo g IEE'IT}'LT.[IEH TOION

TIprMeHeH S SISKTPOMATHHTOR B
TexHuke, JlabopaTtopras pabota
"MayuyeHne JeHCTBHA MATHUTHOIO
MOTI HA IPOBOJIHHK C TOROM"

DNEKTPOABHIATENL MOCTOAHHOTO
Toka. Menonesosanue
INEKTPOABHIATENSH B TEXHHYECKHX
YCTPOHCTEAX H HA TPAHCOOPTE.
Jadoparopras padoTa

"KOHCTPY HPOBAHHE W HAYVYEHHE
padoThI 3neKTPOABHIaTENN"

Onerrer Mapanes. 3akou
ICKTPOMATHATHOH HHIYKIHH.
MNpasunio Jlcaua
InexTporeHeparop. Cnocobs
OOIVUCHHS HEKTPHMICCKONR HEPTHH.
INEKTPOCTAHIHN HA
BO300HOBTACMEIX HCTOMHHEAX
IHCPTHH

TToaroToBKa K KOHTPO.ILHOH PadoTe
no TemMe "IMSKTPHYECKHE H
MATHHTHBIS SBNSHHA"

KoHTponsHAT paboTa 0o TCMC
"IICETPHHUSCKHE H MATHHTHBIE

aBaeHua”

Pesepersii ypor. PaboTa ¢ TekCTAMH

(L5

batmmoTcra LIOK
hilps:foLedsoo. e/ Iae 1d2

Enbonotera HOK

hitps:fmuedsoo s/ [ Tda

Eubanotera [HOK

hitpsfm.edsoo.rw/flacBbe

batmmoTcra LIOK
hilps:foedsoore/ [ bl 4

Eubanotera [TOK



o ToMe "TeIoBeIc ABICHHA" httpsm.edsoo.w/fllaccse

PesepeHbii vpok, PaboTa ¢ TekcTaMu

67 no Teme "TlocToanubii 1 EHDJ.HDTGM LOK _ _
» " hltps:fme cdsoo o/ flacdet
JIEKTPHUECKHH TOK
68 Pescpsrbiii vpok, Padora ¢ Tekctamu 1
B o TeMe "MareHTHBIS 98 1eHHA"
OBIIEE KOJIMYECTBO YACOR I10 68 N 145

MPOrPAMME



I

9 KVIACC

Ne

nn

Tema ypora

Mexanuueckoe IBITKCHIC.
MarepraneHas Touka

Cucrema oTcueTd. OTHOCHTENBHOCTD
MEXAHWYECKOTO TBIAKCHHA
PasnoMcpHOC TIPAMOTHHCIHHOC
JABHZKCHHC

HepagHoMepHOS TPAMOIHHEHHOE
ABsKeHHE. CpeaHas H MTHOBEHHAS
CKOPOCTh

[TpAMONTHHCHHOS PABHOVCKOPEHHOE
ABHIKCHHE, YCKOPEHHE

CKOpOCTB IPAMOITHEHHOTO
PABHOVCKOPCHHOTO JBHKCHHA.
['paihur cropocTH

Hadoparopras padota "OnpeaeieHne
¥CKOPEHHA TEMA NPH
PABHOYCKOPCHHOM NBHACHHH 110
HAKIOHHOH NA0CKOCTH"
CroboaHos madcHue 7oL OnEITE
Faminea

PapHomepHOE TBHKEHHE IO
OKpYKHOCTH, [lepHoa u wacToTa

Koamsecreo qacos

Beero

Kourponsnkie
padoThI

[MpakTaueckne
padoeIbl

Hara
H Y ICITHST

DICKTPOIIILIC
undposLIe
0OPAIORATEILILIC
PeCypLnl

Butmoteka LHIOK
hitps:ffm.edsonrufiad474

Bubauoreka ITOK
https:fm.edsooau/tilad 194

Bubaworexka TTOK
https:/fm.edsoo iy fillad3d4

broroTeka LIOK
https:fm.edsooan/filadb1 8

butanotera [IOK
hilpsm.edsoo ru/[0ae 1 76




15

16

17

18

22

oDpamcHA. JIHHCHHAS M YTIIOBAA
CROPOCTH

TeHTPOCTPEMHTEIBHOE VCKOPEHHE
INepserii 3akon Hetorowa, Bexrop
CHIIBI

Bropoii sakoH HetoTona.
PasHOZCHCTEYIOMAT CHITA

Tperunii 3axon HeroToHA.
Cynepnozuums cun

Peommcnne samat Ha NPHMCHCHHS
3aR0HOE HEIOTOHA

Cuna yopyrocts. 3akoH ['vea

Pewmenue 3a1a4 o reme «Cuna
VIIPYTOCTHR?

Jlaboparopraa paboTa «OnpenencHHe
KECTROCTH TIPYAHHEL»

Cuna tpenns

Pemcrme sagau mo teme «Crota
TPCHHSTH

Jadopatopaan paboTa "OnpeseaeHne
KONPPHIHEHTA TPEHHA CROMB/KCHHS"
PouicHue 32144 10 TeMe "3aK0HbI
Herorona, Cuna vopyroctu, Cuna
TpCHHA"

CHna TAKSCTH H 3AK0H BCCMHPHOTO
TATOTCHHA. ¥ CKOPCHHE CEOOOIHOTO

Bubnmoreka TTOK
https:fm.edsoo. mftilae61 2

ButmoTeka LHOK
htps:fm edsooru/T0acT2a

Bubnunoteka ITOK
hitps:ffim.edsoo A iae982

Bromoreka LIOK
https:im.edsoorutilaebbe

Butmuoteka LIOK
hitps:fm.edsooauffiaeca

buommoTteka LIOK
hps:iimuedsooru/Mlace 28
butanotera [IOK
hitps:AmLedsooru/T0al7 38

Bubanoteka [TOK
httpsyimeedsoosu/tlatal 6

butanotera [IOK
hilps:m.edsooru/T0alSbe

Bubanotera [TOK
hitps:ffm.edsooan/fiafhie

BroroTcka LIOK
hllpsdimeedsoo T/ TaM4d




(]
T

24

29

3

i
]

NAICHHA
Ypox-kouhepenia " pmwxenne Ten
BOKDYT TPABHTAIMOHHOTO LIEHTPA
(Conneynas cuctesa). [NazagTHrmn”
Pemcane 3a1a4 no reve "Cuia
THHCCTH H 3AKO0H BCCMHPHOTO
TATOTCHHA™

[Nepsad KOCMHUECKAA CKOPOCTS,
HeBecOMOCTE M IIEPRrPY 3KH
PaBHOBECHE MATEPHATBHOM TOYKH.
ADCONHTHO TBEPIOE TETIO,
PasHOBECHE TEEPAOIO TEIA
$EAKPEIUIEHHON OCBIO BPAILCHHA
MoMecHT CHIEL LIcHTp TAKCCTH

Pemenue sanat no teme "Moment
cunbl. LlenTp TaskecTH"”

[MoaroToBka K KOHTPOABHOH padore no
TeMe "MeXaHHYIeC KOS JBHIKSHHE,
Bsammoaciicrene ten”

KouTtpomsHag paboTta mo TeMe
"MexaHmueckor TRIGKCHIIC.
BrhamoaeiicTeue Ten"

HMnnyase Teaa, My nase cinsl. 3akoH
COXPAHSHHA HMIYILCA. ¥TIPYTOe H
HEYNIPYTOE B3AMMOICHCTBHE
Pemenuc sagat mo TeMe "3akoH
COXPAHCHAN HMITVIBCA"

Ypox-roupepernus "PeakTusnoe

bubdnuoreka ITOK
hitrps:ffm.edsoorufiarsrE

Bubnworexka TIOK
hitps:/fm.edsooru/T0al3 3

Butmoteka LIOK
hittps:fm.edsocrufialfe36

butaunotera LHHOK
hiipsfm.edsooru/ TIOBO2 b4

Bubauorera [TOK
hittps:/fm.edsoo.rn/fibO0408

Bubmorcka LIOK
httpsyimeedsoo s/ H0b0GeC

butanotera [IOK
hiips:m.edseo o/ TI0B0T T

Budworeka LIOK
hittpsiim.edsoo /Y96



35

36

40

41

42

JBIGKCHHC B OPHPOIC H TeXHES"
Mexanmieckas pabdoTa 1 MOIIHOCTh

PaboTta CHIBI THKECTH, CHIE
VOPYTOCTH W CHITBI TPEHHS
Jlaboparopras pabota «OnpeacacHHE
pabOoTEI CHIE TPEHHA IPH
PABHOMCPHOM JBHMKCHHH TS1a 10
TOPHIOHTANILHON NOBEPXHOCTHY
CBs3b PHEPTHH H PpabOTEL
[loTennuaneHan 3HEPruA
KuneTiicckad sHeprus, Teopema o
KHHCTHUCCKOH JHCPTHHA

3AKOH COXPAHEHHA IHEPTHH B
MCXAMHEKC

TNMadoparopuas padoTta «MiyueHune
JAKOHA COXPAHCHHA JHCPTHH»
Konebate sHOE IBIGKECHHE H CTO
XAPAKTEPHCTHKH

Jaryxaromue konedaHus,
BrinymaeHHme ko1ebanna. PeroHauc
MaTcMaTHUCCKHH H NPYKHHHELH
MAITHHEH

YPOK-HCCIENOBAHHE «3ABHCHMOCTD
nepHoIa KoneSaHuii OT JKECTKOCTH
MPYKHHBI H MACCHI TPY3a»
[TpeBPAMCHIE IHEPTHH NPH
MOXAHHYSCKHX KONEOAHHAX

ButmioTera LHOK
hitps: M. cdsooru/TObOaRS

butmoTera LHHOK
https:fm.edsoo. AR ALE

Bubaunorera ITOK
hitps:fim.edsoo /A ih0c32

Bubaworexka TTOK
https:4fm.edsoo.ny/fiiih 1 2fe
Bubauworexa TTOK
hlips:/fmocdsooru/fBLESE

Bubanoteka [TOK
https:fm.edsooaa/TTOH 206

BroroTcka LIOK
hilpsydfmeedsoo ru/TH 197




46

47

48

49

50

51

53

54

L
L

Nadoparopuad padoTa «OnpeaciacHue
HACTOTHI H NEPHONA KonedaHHi
NPYIKHHHONO MASTHHEA:
Jadoparopran padota «[Ipoepra
HEZABHCHMOCTH MEPHOIa KomebaHmi
TPY3a. MOJABEINEHHOTO K HHTH. OT
MACCEHI TPy 3an

Mexanuyeckue Boansl. CBOHCTBA
MexXaHm4eCcknx BOTH. [IpoJonsuee u
NOMNEPEYHBIE BOTHEI
¥pok-wonepenuns "Mexanuueckue
BOJTHEI B TBEPIOM TEJIE,
CelicMudecicne BoHe!"

3BYK. PacipocTpaHeHHE H OTPaKCHHE
3BYKA

¥ pox-Hccacoosanuc "Hadbmoacnue
3ABHCHMOCTH BBICOTEI 3BYKA OT
YACTOTHL"

['pOMEKOCTE 3BVEA H BEICOTA TOHA.
ARVCTHUCCKHI pC30HANC
Ypor-koudepeHund "YiabTpaseyK
HHPAIBYE B MPHPOIE H TEXHHES"
[loaroToBka K KOHTPONIBHOH padoTe Mo
TeMe "3AK0HBI COXPAHCHHAL
Mexannueckne ko/icdanus 1 BoIHbL"
Koutponenas padora no teme
"3AKOHBI COXPAHEHHA. Mexannyeckue
KONe0AHHA W BOTHBL"

Budaworera TIOK
hitps://m.edsoo. /il aec

BromoTera LIOK
hittps:im.edsoo ufAib 1973

Butnunoteka ITOK
hittps:fm.edsocauA0b2 1 fe

Bubauworexa TTOK
hilpsfm.edsooru/TI0b23ca

Budworeka LIOK
hittps:im.edsoo.u/tHb2 510



56

38

39

60

61

62

DNCKTPOMATHATHOS TIOIC,
INEKTPOMATHHTHBIE BOTHBI
CROIICTEA 3ICKTPOMATHHTHBIX BOJTH
Ypor-konpepenuus "Tkana
INMCKTPOMATHHTHEIX BOJIH,
HCI0IB30BAHAE YICKTPOMATHHTHBIX
BOJIH JJ14 COTOBOH CBATH"
Ypox-uccineaoeanue "Mayuenne
CBOMHCTE 3JICKTPOMATHHTHBIX BOJIH
MOMOILEI) MODHIEHOTO Te1edona”
PerugHue 32734 HA ONMPeIeTeHHS
YACTOTHI H JUTHHBI 3TEKTPOMATHHTHOH
BOJIHEI

DICKTPOMATHHTHAS TIPHPOIA CBSTA.
CropocTs cBeTa. BOMHOBEIC CBOTICTEA
CBCTA

Herounukn ceeta. [pavommaeiinoe
PACOPOCTPAHEHHE CBETA. JATMEHHS
Conmua u JIyHBL

JaKkoH OTPAKCHUA CBETA. 3epKana.
PeicHHe 30144 HA NPHMEHEHHE
3AKOHA OTPAKEHHS CBETA
[IpeaosacHEE CBETA. JAKOH
MIPETOMICHIA CBETA

TTONHOS BHYTPEHHES OTPAKEHHE CBETA.
Henons30BaHHE NONHOTO BHYTPEHHETD
OTPEKEHHA B ONTHHSCKHX CECTOBOIAX

JabGoparopaaa padoTa "Hecneaosanne

budmmoTreka ITOK
https:fm.edsoc. i/ tilbZabe

Bubnnworeka TTOK
https:fm.edsoc /L2 feh

Bromoreka LIOK
https:im.edsoo. b2 o6

Bubaworexka TIOK
https:fm.edsoo. /b3 1 A0

buommoTteka LIOK
htps:imuedsooTu/fOb3658

Bubanoteka [TOK
https:fm.edsooan/filb3sed

Bubauworexa [TOK
hllps:/mcdsoo o/ b 3aca

butanotera [IOK
hilps: i edsoo ru/TI0b3cSe




67

68

69

70

71

74

75

JABHCHMOCTH VT.1A TIPCIIOMICHHA
CBCTOEROID Iy4a OT ¥INd MAICHHA H
rpanung "Bo3ny x-crerao™”
Ypox-koupepenina "HMenoassopanne
NOJIHOTO BHYTPEHHETO OTPAKEHHA:
CBETOBObL, ONITHKOBOIOKOHHASA CE3B'

Jansel, OOTHYECKAT CHIA JIHHSEL

MMocTpocHHE H30DPAMEHHIT B JIHH3AX

Jlaboparopras paboTa "OnpencncHuc
(hOKYCHOTO PACCTOAHHA H OMTHUCCKOH
CHITBI COOHPAIIICH THH3E"

Ypok-konpepenuns "OnTHHECKHE
JTHH30BBIE NPHOOPH!"

['nmas kak ONTHYCCKAT CHCTEMA. 3PCHHE

Ypoxr-koudepenuns " leherTs
sperns. Kak coxpasuts spenne”
PazyioscHue DS/I0ro CBETA B CIIEKTP.
Omnerrel Heryrona, ClioneHue
CMEKTPATBHBIX HBETOB. [HCTIEpCHs
CBeTa

Jladopatopaad paboTta "ONeITE 0o
PANIOACHHIO DEJIOr0 CBETA B CIIRKTP H
BOCTIPHATHRY UBCTA NPSAMETOB IMPH HX
HADITHACHHH YSPE? UBSTOBRIS
(hHaETpE"

bubdauoreka ITIOK
hitrps:fm.edsoo A3

Butnunoteka ITOK
hitps:fim.edsoou/fihyddda

Brbmmoreka LIOK
https:iim.edsoo b 206

Bubauorera ITOK
hitps:fm.edsonrun/filca’e

Bubaworexka TITOK
https:/m.edsooan/Tibda84

Bubaunorexa TTOK
hopsydm.edsooan/filciidc

Budmoreka LIOK
hittps:im.edsooon/tillcle?a



76

T

78

80

&l

83

a4

83

86

87

88

YPOE-TIPAKTHEYM "BoTHOBEIC
CBOHCTEA CBETA, AMCTISPCHS,
unTepdiepeuns 1w andpaxis”
Onpitel Pezepdiopaa i miaHeTapHas
MOJEIb aTOMA

MMoctynarer bopa, Moaee aroma bopa
Hcmycranme 1 nOTIoOMEHAT CBETA
aroMoM, KeanTel JIHHESHYATEIS
CTICKTPBI

Ypor-npacTikym "HabaoaeHne
CNEKTPOB HCMYCKAHHA"

PamHOARTHBHOCTE H CF BHAR

Crpoenne atoMHOTO Sapa. Hyknonaas
MOICTE

PaIHOAKTHBHEIC NPEBPALIEHHA,
Hroroner

Pemenne 3agau mo Teme:
"PamnoakTHEHEIE NIPeBpaLIcHH"
TTepwoa noaypacnana

¥ pok-koH{icpeHUHA "PamHoakTHBHLIC
H3IMVUCHI B IPAPOIC, MCTHLMHL,
TCNHHEC"

AaepHbie peakuuu. 3AKOHBI
COXPAHEHMA 3APIIOBOT0 H MACCOBOTO
YHCET

DHCPIUA CBAM aToMHbIX Aaep. Ceaze
MACCHI H 3HCPIHH

BromoTera LIOK
hitps:ifm.edsooan/filc 1 2a8

Bromorera LIOK
hittps:im.edsooan/filc 144c

Bubnunoreka ITOK
hittps:fim.edsonruf e 1550

Bubaworexka TIOK
hitps:fm.edsoc /e 1672

Bubmmoreka LIOK
hitps:Amedsooru/T0e ] 8ac

Bubaworexka TTOK
https:fm.edsoo /e lald
Bubauworexa TTOK
hlps:/imocdsooru/lc] bda

Bubaunorexa [TOK
hlps://m.cdsooru/Tc2 126

BroroTcka LIOK
hllpsdfmeedsoou/ e L eS8

Bubauorexa [TOK
hopsdm.edsooarn/filc 1 d7a
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90

91

95

Pemenne 3agau no teve " acpHeie
peakumnn”

Peaxumy cHHTE3a H NETEHUA ATE].
Herounuen sneprun CoTHDA H 3BEST
Ypok-rtoadepeHuns "Saepras
HCpreTHRa, JelcTens
PATHOAKTHBHEIX HITVYEHHH HA JKHBBIE
OpPTaHH3ME"

MMoaroToBka K KOHTPO.IBHOH padoTe no
TEME " ICKTPOMATHHTHOS NOJIE,
INCKTPOMATHHTHEIC BO.THBI,
KBaHTOBEIC ABIICHHA"

KoHTponsHas paboTa mo TeME

" DICKTPOMATHHTHOS MOJE.
DMEKTPOMATHHTHEIC BOITHEL
Keantosnic apmcHET"

[NosTopcHue, 0G00MCHAS,
TaboparopHee paboTh MO KYPCY
"BaaumongicTere Ten”

[NosTopcHue, obobdmenne, Pemenne
PACUCTHEIX M KAUCCTBCHHEIN 32134 10
TeMe " TCII0BBIC NPOLCCCH”

[Toetopenne, obobmenne. Pemenne
PACHETHBIX H KAMESCTBEHHBIX 3ATAM 0
teme "RIT Tenaosex apurarencii”
[MosropecHue, 0000WweHHE, PeugHne
PACHCTHBIX H KAHCCTBCHHBIX 32044 N0
Teme "KITA snexrpoyeranosox”

BromoTera LIOK
hups: i edsooru/Te ] c88

Bubaworexka TIOK
https:fm.edsoo. 1/ tilc2 2 3e

Bubaworexka TITOK
https:/fm.edson i/ fic245a

BuoroTeka LIOK
hllps://m.cdsooru/fc2 572

BroroTeka LIOK
hittps:fm.edsonan/filc2a22

Bubanotera [TOK
httpsyimeedsoo. s/ fi0c2 b330
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99

100

101

102

Noeropcnue, 000OIMCHAS,
Jadoparopreie padoThl MO KYPCY
"CeeroBhie sBICHHA"

TloeTopenne. obobmenne. PaboTa ¢
TEKCTAMHE TIO TeME " 3AKOHEI
COXPAHEHHA B MEXAHHES"

MMoeropeune, 0000menne, Padotac
TercTaMH 0o TeMe "Kozebannst u
BOIHBI"

lMosropeune, 0000meHne, PadoTac
TeRCTAMHM 110 TeMe "CBeToBbI2
ABICHHA"

IloeTopenne, obobmenne. PaboTa ¢
TEKCTAME M0 TeMe "KeaHToBag H
SACPHAS (ks

OBLIEE KOJIMYECTBO YACOB MO
MPOrPAMME

102

fad

Budaworera TIOK
hitps:/fm.edsoo. u/fillc2e52

ButmoTera LHOK
htps:im cdsoo w00 2 doa

bubdauoreka ITOK
hitps:ffm.edsoorufAic2e82

Bubnuoteka ITOK
https:fim.edsoo e 3044







YYEGHO-METO/UYECKOE OBECIIEYMEHHE
OBPAZOBATE/JIBHOI'O ITPOUECCA
OBA3ZATE/AbHBIE YUEBHBIE MATEPHAJIBI 114 YUEHHKA

METOJHUYECKHE MATEPHAJIBL JLU1A YUYHUTEJIA

OH®POBLIE OBPA3OBATEJIBHBIE PECYPCBI H PECYPCBI CETH

HHTEPHET






