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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3yibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (QOpMUpOBaHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METANpPEJAMETHBIM pe3yJibTaTaM 00yUYeHHUs, a TAKKE
MEXMPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATENIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pH3MdyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubonee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOoja
MO3HAaHMSI, TO €CTh CII0C00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W MCIOJIb30BaTh  HAYy4YHBIE
JI0OKa3aTeIbCTBA JIJIsl TTOJTYUEHHUS BBIBOIOB.

lenun wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®expepanuu, peaau3yromInX
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OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYalIIUXCd K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHON JACATCIBHOCTH, CBSI3aHHOW C (DU3UKOM, MOJTOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I}KeHI/Ie OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTcs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OIMHUCHIBATh M OOBACHATH (PU3HUYECKUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BHITIONHATH OMBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3NIECKOro COIEp)KaHus,
BKJIFOYast HHPOPMAIIUIO O COBPEMEHHBIX JOCTHRKEHUSIX (PU3UKU, aHAIIA3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3MUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henelo).



[Ipennaraemelii B mporpaMMe 1o ¢u3HKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI'0 SK3aMEHA 110 (PU3UKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TECIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpentHocTs u3MepeHuit. MexxayHapoHasi cucTeMa eIUHHII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOroaeMoro siBiaeHus. Onucanue GU3NUeCKUX SIBJICHUM ¢ TTOMOIIBbIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUJIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OObIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminueckux) Ten. B3auMOCBsI3b MEXJy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HabGmonenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmongenue  siBACHUN,  OOBSCHSIOUIUXCS  MPUTSDKCHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aromMa METOAOM DpsAOB (C  HCIONb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUIT MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMCHH JIBHYKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSA3h MJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHUIIC
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBI€HUE TATOTEHHS U CHIIA
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUPOJEC U TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
HN3mepenne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HabGmronenue siBieHUs: HHEPIIUH.

CpaBHeHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABIKEHUS (IIapuUKa B KUIAKOCTH,
MOJIETN JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHEe CKOPOCTH CKOJBKEHHUS OpycKa WIIM IIapUKa IO
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTskeHus (aedopmaiiui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TeJa U XapaKTepa CONPHUKACAIOLIUXCS TOBEPXHOCTEM.



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUsI OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmatoruecs cocybl.

['mppasnuueckuit mpecc.

[IposBnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBue IU1aBaHMs TeEJl: IJIABAaHWE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B
KUJIKOCTb YaCTH TeJa.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIECH CHJIBL,
NEUCTBYIOIIE Ha TEIO0 B XKUIKOCTH, OT O00bEMA MOrPYKEHHOW B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra u MOIIHOCTH. JHEPrus.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune mpaBuUiia paBHOBECUS pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamienne 0THOrO BHUJIa MEXAaHUYECKOW IHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOM SHEPIHUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOITBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTCH U
TBEPJBIX TEJI HA OCHOBE TMIOJIOKEHUM MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIruu:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1aun
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonudecTBo TeminoThl. YaenbHas TEIIOEMKOCTh BeliecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBimeHwe wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TernoBbie IBUTAaTENIM U 3alIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAaHEHUS Y MPEBPAILCHUS SHEPTUU B TEILUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TemioBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npyu COBEPIICHUH PaOOThI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmroieHre mocTosSHCTBA TEMITEPATyPhl MPU TIABJICHHH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIIOTIEpeIaun U pabOThl BHEIITHUX CHIIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pazgen 7. Dinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojnencTBue
3apsbkeHHBIX  Tenl. 3akoH Kymona (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUM 3apsii.
Crpoenune aroma. IIpOoBOOHMKM M AWDIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HNcToyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOMmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAUYE€HHE JJIs KU3HU Ha 3eMiie.
OneiTr  Opcrega. MarHutHoe 10oJ€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeNb MOCTOSIHHOTO ToOKa. Vcmonb30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUUYECKOU HHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUAIIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSTHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BBI1 pa3psa.
. I3MepeHue Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 Mmarazud CONpOTUBIICHUMN.

W X Nk~ W

I
A W N L O
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoenicTBue NOCTOSIHHBIX MAarHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
TUAIEKTPUKH.

COopka u npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepuana.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIGKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHnre MarHUTHOTO TMOJS TMOCTOSSHHBIX MAarHUTOB MpPU  HUX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs M HaIPaBJICHUS HUHIAYKIMOHHOIO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUHN CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEaKTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KHHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aUMOJEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoncTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

OmpeneneHue CpeaHEd CKOPOCTH CKOJBKEGHHS OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHUsI Tejla IPU PAaBHOYCKOPEHHOM JIBHIXKCHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM MNPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIM TPH PABHOYCKOPSCHHOM JBIIKEHHH 0€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JIBHKEHUH Teja
110 TOPU30HTAJIFHOM TTOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1OJ ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacmpocTpaHeHue MPOAO0JIbHBIX U TONEPEUHBIX BOJH (HAa MOJICIIN).
5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKUIH pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenne 4acTOTHI U Miepruoaa KoueOaHuil MPy>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazagen 10. DieKTpOMAarHuTHOE 110JI€ M 3JIeKTPOMATHUTHbIC BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3NEKTpOMarHuTHbIX BOJIH. [llkama snexkrpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OneKTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEriHOE

pactpocTtpanenue cBera. 3atmeHusa ConHua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpPOCKONAa M Tejneckomna. ['J1a3 Kak onTUYeckas cucTema. BInm3opykocTh U
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN ¢ TOMOIIBIO JIMH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens 1i1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

LW X Nk~ wWwDN e

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPaK€HHS CBETOBOTO Jiyda OT yrja
TaJICHUSI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHUs TTPeaMETa B TIIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

15



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue HOKYCHOTO PACCTOSHUSA U ONTUYECKON CUIIBI COOMparole
JUH3BL.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdpopna u mnanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXpAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCEN.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHne CIUTONIHBIX M TMHEWYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOYTh IPEAHAZHAYCH /JII CHUCTEMATHU3AINH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHWUS W ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIUX 3TOT YUEOHBIN MPEIMET.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBAECTCS JTOCTUXKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAyUYHAasl TPAaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS
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SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUAMHU OOBACHITH (PU3UUECKUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JAESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMEeCs BBIMOIHSAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HaumOoJiee€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JOCTHXXCHHNC JIMYHOCTHBIX, MCTAITPCAMCTHBIX U ITPECAMCTHLBIX O6pa3OBaT€JIBHBIX

pE3yJIbTATOB.

B pesynbraTe usydenus puznku Ha ypoBHE OCHOBHOI'O 00I1Ier0o 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMU
(bu3MUeCcKON HAyKU;

- IGHHOCTHOE OTHOIIICHUE K JTOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJIE€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUM
buzuky;

- OCO3HAaHUE BAXKHOCTH MOPAIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH

KYJBbTYPHI;
- pa3BUTHE HAy4YHOU II0003HATEIBHOCTH, HMHTEpPECa K HMCCIEN0BATEIbCKON
NEATEIBbHOCTH;
5) d¢opmupoBaHusi  KYJbTYPbl  30pPOBbSI M  3MOUMOHAJIBLHOIO
O0s1aromosyumst:

- OCO3HaHWE IIEHHOCTH O0e30macHoro oOpa3a JKWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXKHOCTH TMpaBWJ O€30MacHOr0 TMOBEACHUS Ha
TPAHCTIOPTE, HA JIOpOTraX, C AIEKTPUYECKUM U TEIJIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX YCJIOBUSX;

- chOpMHpPOBAaHHOCTh HaBBIKa pe(dieKCuu, TMpU3HAHHWE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTHBHOE YYacTHE B PEIICHHHM TMPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
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COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIHUX B TOM 4YHUCIE U (PU3UUYECKUX
3HAHUM,

e - MHTEpEC K MPAKTUYECKOMY U3YUECHHIO MPOdeccuil, CBA3aHHBIX C PUBHKOM;

e 7)3K0JOrN4eCKOro BOCIIUTAHMS:

e - OpHUCHTAIlMd Ha TpUMEHEeHHE (U3UYECKUX 3HAHUU Ui pelIeHus 3ajad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HAHHE TJIO0ATHLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM M MyTed ux

peleHns;

e 8) aganTanMM K M3MEHAKWIIHMCH YCJIOBHSIM COLHMAJIBHOW M NMPHPOAHOI
cpeasl:

e - MOTPEOHOCTh BO B3aMMOJEHCTBUM TPHU BBHINOJHEHUHU UCCIEIOBAaHUNA U
NPOEKTOB (U3HUECKOW HAMPABICHHOCTH, OTKPBITOCTH OMBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTPeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUMU, B TOM duciie POopMyIupoBaTh
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

e - OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHUE CBOETO pAa3BUTUS B MNPUOOPETEHUH HOBBIX (PUIMUECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AUMOCBS3H MIPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAKOIIYIO CpPENY,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3znaBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

ba3oBble JJoruyeckue JeicTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(stBIEHUM);
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yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE AEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orOope MH(pOPMAIMKM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMH
dbu3nveckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpa@uKOi M MX KOMOUHAIIUSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYyXJeHMs y4yeOHOro marepualia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3aJIaBaTh BOIMPOCHI IO CYIIECTBY 00CYXIaeMON TEMBI U
BBICKA3bIBATh HJCU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,

COIOCTABJISITh CBOM CYXICHHS C CYXICHHSIMH JPYTHMX YYaCTHHUKOB
Juasnora, 0OHapy>KUBaTh Pa3Iuyue U CXOJICTBO MO3ULIUIA;
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BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpeNesaTh poOJIM, OOCYXAaTh IPOLECCH HU
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIUH MPOAYKT MO KPUTEPUSM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUHBIX  MMOAXOAAX MNPUHATHUS  pElIeHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHSATHE pelIeHUN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
NEeATENIbHOCTHU, JaBaTh OLICHKY NPUOOPETEHHOMY ONBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
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MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHHsI, Tepefada JAaBJIeHUs TBEPABIMU TeNaMH, S>KUIKOCTAMH H
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBIKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
npuUpoje, ACUCTBHE CHJIBI TPEHUS B NPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YEeJIOBEKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3UYECKUX SBICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPENIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, Cujla TpEeHus, [AaBieHue (TBEPAOro Tela, JKUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYECKasi W TOTCHIHAIbHAs SHEPTHs), MPU OMUCAHUMU MPABUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOIUTH (HOPMYIIbI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYMH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOC TIPAaBWJIO» MEXAaHHWKH, 3aKOH COXPAaHCHUS MEXaHUYEeCKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKMCHIBATh €T0 MAaTEMATHYECKOE BHIPAKCHICE;

OOBSACHATH (YU3MYECKHUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTC CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISATh NPUYMHHO-CJIC/ICTBCHHBIC CBS3H, CTPOUTH OOBsICHEHWE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpPoi Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYCCKUX
SIBJICHUM, (PU3UYCCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyu B 1—2 JEHCTBUA, WCMOIL3YSA 3aKOHBI U
dbopmynbl, cBsi3bIBarolIde (DU3WUYECKUE BEIWYMHBI: Ha OCHOBE aHaliu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHl, HAXOJIUTh CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC ISl PEIICHHS 3a7ady, OlCHUBATh PEaTUCTUIHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MPH MOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIHI,

BBITIONHATh TPSIMbIE W3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl TeTa,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JIPYrod C WCIMOJIb30BAHUEM TMPSMBIX HM3MEPEHUH (3aBUCUMOCTH TYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU [IBIDKCHUS TeENa, CHIIBI
TPEHHsI CKOJIBKEHHUS OT BEca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT IIJIOMAN COTIPUKOCHOBEHHUS TEII, CHIIBI
YIIPYTOCTH OT YJIWHEHUS TMPYKUHBI, BHITAIKUBAIOMICH CHIBI OT 00BhEMa
MOTPYKEHHON YacTH Teja M OT TUIOTHOCTH JKHJIKOCTH, €€ He3aBHCHUMOCTHU
OT TUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
MJIaBaHUS TEJ, YCIOBUH paBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBAaTh B
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IUIAHUPOBAHUM  Y4EOHOTO HCCIICIOBaHMS, COOMpaTh YCTaHOBKY |
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTL KOCBEHHBIC HM3MEPEHHUS (U3UYCCKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

COOJFO/IaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BECBHI, TEPMOMETp, JMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapomeTp,
pBIYar, IOJBMKHBIN M HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THUIPABIMYECKUU Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaX (PM3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUYSCKUX 3HAHWH B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBBbS W COOJIIONCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
aUTepaTypy  (PU3MYECKOTO  COACp)KaHWs, CHOPABOYHBIE MaTEPHAIIBI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(DOPMAITUY U3 OJHONW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIHK (HU3UIECKOTO COIEPKAHUSI, B TOM

24



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJIHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenessiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALTNUECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA AJIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pasznnyath SBICHUS (TEIUIOBOE PACIIMPEHUE M C)KaTHe, TeIUlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4eHHUe),
ANEKTpU3ALUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUcTajulbl B Tmpupone, uzinydeHue ConHua, 3amep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (NMpPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeJ U (PU3UYECKUE SIBICHUS, UCIOJIb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJeldbHAs TEIUIOEMKOCTh BEIECTBA, YAEIbHAas TEIIOTa
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IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANpPSHKEHUE, CONPOTHUBIICHUE IPOBOJHHKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIIMYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIIMN ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHMH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJadyd B 2—3 JEHCTBHS, HWCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEoOXOMUMBbIE isg €€ pElIeHHs, MPOBOAUTh pacyEThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHNe (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh NPABUIBHOCTH IOpPSAJKa
IIPOBEJICHUS UCCIEA0BAHMNS, JEJIATh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUH OT ILBeTa H3JIydvarolled (Torjomaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMMEPATYpPbl KUIKOCTH H
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSTHHBIX MAarHUTOB,
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BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUS, OMUCKHIBATH XOJ1 OMbITA U (DOPMYJIHPOBATH BHIBO/IBI;
BBITIOJIHSITE ~ TMPSAMBIE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOMI
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB U NaTUYMKOB (U3UYECKUX BEJIIMYHUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEUYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpsDKEHHs Ha  [POBOJIHHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHJAE TaONHI] U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPEIOKEHHON WHCTPYKIUHU, H
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX ONHCaHUs (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DIEKTPUUECKON 3SHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOPBI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), ITEKTPUUECKUC
PEeAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATETh TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIbHbIC
npuboOpbl MO CXEeMaM M CXEMATUYHBIM PUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETpP, THUTPOMETP, JIBUraTelib BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI SJEKTPUUECKUX
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Iernel ¢ MOCaeA0BaTeIbHBIM U MapalIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JICKTPHUSCKHX TIETIeH;
MPUBOIUTH  TpUMEpPhl  (HAXOOWTh  HWH(POpMAIMIO O  TIpuMepax)
NPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HWHPOpManuu (U3HYECKOTO COJCpPKAHHUS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJIaHMKH HAyYHO-TIOMYJISPHYIO
AUTEpaTypy (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATh PE3yIbTaThl
IIPOSKTHOW WJIM HMCCIIEIOBATCIIbCKOW JEATECIBHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA anmapaT Kypca (H3UKH,
COIPOBO’K/JIATh BBICTYIUICHUE MTPE3CHTAIINCH;

IPY BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (DU3HUCCKHX
IPOIIECCOB PAaCIpPECNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIECHHBIMH 3aJadyaMi, CJIEAUTHh 3a BBIIMOJHEHUEM IUIAHA IEUCTBHUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJ B
NEATEeIIbHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
IIPOSIBJISASE TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHS: CHCTEMA OTCcu€Ta, MarepuajgbHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBIKEHHUS, aedopmanus
(ympyrasi, TacTUYecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAKECTU TBEPJIOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJICOAHUsS U
BOJIHBI, 3BYK, HH(Pa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
1IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
CIEKTPbl UCIYCKAaHUS U TOTJIONIeHus, anb(pa, 6eTa- U raMMa-u3inydeHus,
M30TOIIbI, SIZIEpHAsi SHEPreTHKA;
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pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBWKEHUE, KoJeOaTellbHOE JIBIKEHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOSHMKHOBEHHUE JMHEHYATOro CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUe SBJICHHUS B TPHUPOJE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOIOTMYECcKOe NEeWCTBUE BHUIUMOTO,
yIbTpaUONIETOBOIO ¥ PEHTICHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3IIy4YCHHE
OPUPOAHBIX MMHEpAJIOB, JCHCTBHUE pATUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJIOBeKa), NMpH ATOM MEPEeBOJUTHh MPAKTUYECKYIO 3aady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUECKUX
SIBJICHUH;

ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BEeTUYHHBI (CpeIHSIE W MTHOBEHHash CKOpPOCTh Teja TMpHU
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHue, MyTh, YIJIoBas
CKOPOCTb, CHWJIa TPEHUS, CHJIA YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
NPYKUHbI, KUHETUYECKas »JHEprusi, IOJIHAs MEXaHU4YecKas JHEeprus,
NEPHOJ M YacTOoTa KoJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
NPaBUJIbHO TPAKTOBATh (PU3MUECKUA CMBICI HCIOIb3YEMbIX BEIUYUH,
0003HaYeHUsI W E€IUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'pahMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWsl 3HEPruH, 3aKOH BCEMHUPHOI'O TATOTEHHS,
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NPUHIMI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJbCa, 3aKOHBbl OTPAKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO U MacCOBOT'O YHCE
OpU AJIEPHBIX PEaKUUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMoOpod Ha 2—3 HU3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
YpPaBHEHHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJayd 3alHiChIBaTh KPAaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUYETHI U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpblE MOXXHO pPEUIUTh MpPH TMOMOIIU
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3MYECKHX SBICHUN WIH
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, TPSIMOJIMHEHHOE PacCPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOSATETILHO  COOMpaTh YCTAaHOBKY W3 W30BITOYHOTO Habopa
o0OpyZOBaHUs, OMHUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO NMPSIMBIX MU3MEPEHHH, onpenemnss
cpeaHee 3HAUYEHUE U3MepsieMOll BeJMYMHBl ((POKYCHOE pacCTOSHHUE
cobuparoniel JMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a U3MEpPEHUs
(u3MepuTenbHOro nNpudopa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH IMYyTH OT BpPEMEHU
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IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBHUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
najieHus): IUJIAaHUPOBATh HCCIEOBAHHE, CAMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWUYeckass paboTa M MOIIHOCTh, 4YacToTa H
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OnTHYECKasl Ccuja CcoOWparonield JUH3bI, PAJAMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI U aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coOJI01aTh MIpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHasg TOYKa, a0COJIIOTHO TBEPAOE TENI0, TOUYEHUHBIA HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETpP, JATYUKW TOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBl U CXEMATHYHbBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PENICHUH YYeOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOAUTH  NPUMEpPbl  (HAXOAWTh WH(GOpPMALMIO O  HPHUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUSA (PU3HUYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 1151 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MPpUudopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH cpejie;
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OCYIIECTBISATh TOUCK HHPOpMAIMK  (U3NYECKOTO COACPXKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
MUMEIOIINXCS 3HAHUH U TOTIOJTHATETHHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar H3y4aemoro paszena (pU3UKH U COMPOBOXKIATH
BBICTYIUIGHHUE TIpe3eHTamued ¢ y4éToM OcOoOEHHOCTEH ayIuTOpuun
CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6moreka [IOK
1.1 () - 2
H3Mka - Hayka o npHpose https://m.eds00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTE€CTBEHHOHAYYHBIN METOJ O3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
29 JIBmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edsoo0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmiorexa OK
https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe IBIKEHUE 3 buGmnorexa [IOK

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cana. Bugget o https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHus: TBEPILIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOc(epHOe TaBieHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
51 PabGoTa 1 MmouiHOCTH 3 1 bubmmorexa [IOK
https://m.edso00.ru/7f416194
5.2 [IpocThie MEXaHNU3MBI 5 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAMACCIAN SHeprit https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12
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8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble AiBJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHC I CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SILTOBHE HpOLeceht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN TEKTPUUYECKUN TOK 20 2 7 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 6) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 145
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUSA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
OTUCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SanmoencTBIe Tex https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOHBI COXPaHCHHS 10 3 nomoreka L1
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bub OK
2.1 MexaHnudeckue KojeOaHus 7 3 nosmoreka L1
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKue BOJTHBI. 3BYK 8 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pasnen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bu6mmoreka [{OK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A 41 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SAsnenus npupopl. dusndeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢uzuka u apyrue ecrecTBeHHbIE
HayK{ U3y4yaroT MPUPOY.
EctecTBeHHOHAY4HBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJEIEN

bubmuoreka [JOK

https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYILIEHHOTO0 TOPU30HTAJIBHO, TEM
6osb1e, yeM 0oJIble BhICOTA IycKa'"
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Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK

7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE httos://m.edsoo.ru/ff09fe0a
BeIllECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubmmnorera [TOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTtHble COCTOSHHS BEIIIeCTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OCc0OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHHYeCKOe JIBH)KCHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bu6mmoreka [JOK
13 Cropocts. EAMHHLEL cKopocTh https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTu u BpeMeHU JABUKEHUS Bubmorexa OK
https://m.edsoo.ru/ff0a0ae4
WHuepriys. 3akoH HHEPITUH.
15 BBaPI:MOHeﬁCTBHe TeJ‘IpKaK MpUYUHA bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tella 10 €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Omnpenenenue
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IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3amag mo reme "ImoTHOCTE

bu6mmoreka [{OK

18
BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBI»
21 SIBnenne TaroTenus. Cuia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
. bu6moreka [IOK
22 Maccoii Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DuU3NYECKUE XapPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cun. unamomer
P a P https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmorexa HOK
https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 10 OJHOM I ﬂ?\;};ﬁ ’ bubmotera [JOK
g . p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIAS CHIT
97 Pemenue 3agau o Teme
"PaBHogeiicTByrOMmas cuin”
08 TpeHne ckoJIbKEHUS U TPEHUE TTOKOSI. bubnuorexa [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «3yuenue bubnuorexa [IOK
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IABJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJITBI
Pemenue 3agau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuny, «Cunbly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabora no temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»

33 Jasnenue. CiocoObl yMEHBIIICHHUS U bubnuoreka [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTD

34 JaBJICHM ra3a oT 00bEMa, Eubmorexa HOK

https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaya maBieHUs TBEPABIMU
35 TeJ'II;NII[I/I >KII/1[I[KOCT;1MH u lli)aﬂ3aMI/I. 3akoH bubmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBJieHUE B )KMIKOCTH U Tas3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBieHue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarormumecs: cocybl bubnuorexa [IOK
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https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmmoreka [{OK

39 I'unopa €CKHUH 1Ipece
HAPAB/IHCCIHH TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHEIN HAcOC
Atmocdepa 3emnu. [Tpuunnsl
CVYILIECTBOBAHUS BO3 HOU
T AV bu6mmoreka [IOK
41 0005109k 3eMian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. ATmMocdepHOE naBiieHne
yx (bep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOTO aBICHUS. bubnuoreka [IOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHHUS OT BLICOTHI Ha, OBHEM bubmmorexa [OK
A P https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau no teme
"AtrmocdepHoe naBiacHue"
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 nor €HHOE B HUX TEJIO bubmorexa LOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenioBa cuina
JlaboparopHnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

ﬂeﬁCTBYIOHICﬁ Ha TECJIO, IMOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPY>KEHHOU
B XKUJKOCTH 4aCTHU TEJIa»

bubmuoreka [JOK

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK

https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomerpa mwin
KOHCTPYUPOBaHUE JTOIKU U
omnpeaeneHue e€ rpy30noabEMHOCTH "

52

Pemenne 3amgau no temaM: «IInaBanme
cyaoB. BozayxomniaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
H Ta30B»

bu6moreka [IOK

https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK

https://m.edsoo.ru/ff0a3f82

54

MoimnHocTts. EauHuner MOIITHOCTH

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, pa3BUBAaEMOM IIpH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposneHas paboTa o teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
poBepoyYHas pabora

58

PesepBHeIit ypok. Pabota ¢ TekcTramu

bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

1o teme «/laBneHue TBEPIBIX Tell,
XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

https://m.edsoo.ru/ff0a4ffe

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
JlaboparopHas paboTa
«HccnenoBanue yCIOBUi paBHOBECHSI
pbIyaray

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3a1au o reme «YCI0BUI
pPaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosesnoro aercTpust
MexaHusma. Jlaboparopnas pabota
«M3mepenue KII/] HakinoHHOM
IIJIOCKOCTH

0.5

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KITI"

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

63

Mexannyeckasi JHEpPTUs.
Kunernueckas 1 noteHIMalbHas
SHEprus

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

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

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBLHOE ONIPECIICHHE
W3MEHEHHUs KHHETUYECKON 1
MOTEHIUAJIBLHON SHEPTUU IIPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
mI0cKoCcTH"

66

KoHnTponsHas paboTa o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»
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https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "Mexanuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBubiit ypok. PaboTta ¢ Tekcramu
68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME
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https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "IIpakTudeckoe
HCIIOJIb30BaHME TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOopstdeil BOAbI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIJIEISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas pabdota "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABIICHUS

19 JlabopatopHas pabora "Onpeznenenue bubnuoreka [IOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemioTa bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermmoBoro aBuratens.
TennoBsle ABUTATENN U 3alATA
OKpYKarollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPruM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BelecTna"

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

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

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

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEH U NIpU
CONIPUKOCHOBEHUU"
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJEH
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOIHUKHU 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6nmoreka [JOK
41 "N3mMepeHue U peryinpoBaHUeE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PETyIUPOBaHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€e CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
IIPOBOJIHMKA OT €r0 JIIMHBI, IJIOIIAI1 https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma Ju1d ydacTka bubamorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UIYIIEr0 Yepe3 PE3UCTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEIOBATEIIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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https://m.edsoo.ru/ff0a9e14
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa [jIg pa3IndHOrO
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeaeneHue
52 a60TpI)I " II:/IOIHI-I:OCTI/I 3neKTquec1<0ro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LETH U MTOTPeOnTenn
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmorexa LOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOAHHBIE MAarHUTEL, X
B3aMOJEHCTBUE
55 VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
MOJIeH TOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnauTtHOE noJjte. MarHuTHoOeE 10JIe
bu6mmoreka [JOK
56 3eMiId U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUUECKUE 3apsbl.
bubmuoreka [JOK
57 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoaeicTBus. [locTosTHHBIN
ANEKTPUYECKUH TOK"
KonTponsHas pabota o Teme
"DJIeKTpUUEeCKHE 3apsIIbl.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMoencTBud. [IocTOSTHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoYHas pabora

59

PesepBubIit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneIT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
yCTPOMCTBAaxX M HAa TPAHCIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue 1 U3y4eHUE
paboTHI AMeKTpoaBUTaTES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

OnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHOW MHIYKIUH.
IIpaBuno Jlenna

64

OnexrporenepaTtop. CriocoOsl
MOJTYyYEHHS DIIEKTPHUUECKON SHEPTHH.
DJIEKTPOCTAHINH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
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110 TeMe "DNEKTPUUYECKUE U
MAarHUTHBIE ABJICHUS"

KonTtposnsHas paboTa o teme

66 "DJIEKTPUUECKUE U MATHUTHBIE 1 bubmmorexa [IOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUA

67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o teMe "TeroBelie ssBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
no TeMe "MardurtHele aBieHus"

OBIIEE KOJIMYECTBO YACOB I10
. 68 14.5

[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ :gg)al;?)ln;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHeHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYKXHOCTH. HepI/IOI[ " yacTtoTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneitHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroetit. 3akoi Iyka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https://m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
Kod(duIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuina bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TPEeHUS
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO Bubmmorexa LIOK

https://m.edsoo.ru/ff0af044
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TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3agau mo teme "Cuna

24 TSKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
S— https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpAOTO TENa C Et?fsj?lpllr?:::j(sigr(jlllff 0afe36
3aKpETUIEHHOM OChIO BPAIIICHMSL.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBecue MaTepualibHON TOUKH.
AOCOIOTHO TBEPI0E TEIIO.

27 PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmenT cuibl. LlenTp TsxecTn

08 Pemenue 3agau no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectun" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHHUeCcKOe JBIKEHUE. bubmnorexa [IOK
Bsanmo eiicraie ten" https://m.edsoo.ru/ff0b0408
KonTponsHas paborta o Teme

30 "MexaHn4ecKoe IBHIKEHUE. buGmorexa [IOK

B3aumoneticteue Tea"

https://m.edsoo.ru/ffOb06ec
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Nmnynsc Tena. Umnynse cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIIPYroe U bubmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYINpyroe B3auMo/IeHCTBHE
Pemenne 3agau o reme "3akoH bubmmoreka [{OK
32
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0agA
35 PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS MTPU
PaBHOMEPHOM JIBU)KEHUH Tejia 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b sHEpruu 1 paboThI.
[ToTennmanpHas sHEpPrUs
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
3aKOHA COXPAHEHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaebaHusl. bubnmoreka [JOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii U IpyKUHHBIN

58



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MaATHUKHU

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
MeproIa KOJICOAHHA OT KECTKOCTH
IIPY>KUHBI ¥ MacChL Ipy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHun
MPYKUHHOTO MasITHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TTOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeEJI€.
CeiicMuuecKkre BOJTHBI"

50

3Byk. PacnipoctpaHenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenoBanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca
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[ToaroToBka K KOHTPOJILHOU PabOTE 1O

o4 TeMe "3aKOHBI COXPAaHEHUS. Egi?;;f;ifﬁ?f%% 0
MexaHn4deckue KoJieOaHus ¥ BOJTHBI" " '
KonTtposnsHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHusl U BOJTHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

S7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "[lkana

58 ANEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb30BaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUISI COTOBOM CBsA3H"

Ypoxk-uccnenoanue "N3yueHne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C Eggﬁ;ﬁ;ﬁgﬁﬁf Ob2che
HOMOILLI MOOHIIEHOTO Tenedona" T '

Pemenue 3a1ay Ha onpeeneHue

60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.

61 Ckopoctb cBeta. BonHoBbIe cBOMCTBa bubmmorexa [JOK
cpeTa https://m.edsoo.ru/ff0b31d0
Hcroynuku ceera. [Ipsmonuneitnoe BuGmiorexa 1IOK

62 pacmpocTpaHeHue cBeTa. 3aTMEHUS
Comnnua u JlyHsr https://m.edsoo.ru/ff0b3658
3aKOH OTpakKeHUs CBETa. 3epKaia.

63 Pemienue 3a1a4 Ha mpuMeEHeHUE bubmorexa LIOK

3daKOHa OTPAXKCHUS CBECTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

o4 IIPENIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJIa MPEIOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koudepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHET'O OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckast cuja JIMH3bI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakxeHUH B JTMH3AX httos://m.edsoo.ru/ffob44da
JlaGopaTtopnas padora "Omnpeneenue
70 (bOKyf:)HOFf)) pacSTo;IHI/I;I u OII)'ITH‘ICCKoﬁ bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenuus "OnTuueckue bubnnoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuoreka [JOK
72 I'ma3 kak ontuyeckas cucreMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanurts 3peHune"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 Omnbitel HetoToHa. Crnoxkenue bubmmorexa [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffOc0f4c
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CBCTa

Jlaboparopras padota "OnBITHI 110
Pa3I0KEHUIO OEJI0T0 CBETa B CIEKTP U

bubmmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX httos://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢unbTpe"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETa: IUCIIEPCHS,
uHTepdepeHus u nuppaxaus'
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MorjouneHue cBera
79 atomoM. KBauTsl. JIluneluaTsie Bubnmorexa [JOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-npaktukym "HaOmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnnoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl18ac
83 PanuoakTuBHBIE TPEBpAILICHUSL. bubnunoreka [JOK
H3oTorms! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bu6mmoreka [JOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nonmypacnana
86 Ypok-koHpepenius "PagunoakTuBHbIe bubnmoreka [JOK

HU3JIy4YCHUSA B IpUpOoAC, MCAULIUHE,

https://m.edsoo.ru/ff0c2126
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TeXHUKE"

87

SAnepHbie peakuu. 3aKOHBI
COXpPaHEHHs 3apsJ0BOI0 U MacCOBOTO
quce

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peaxmuu cuHTE3a M NEeNeHUS SaEp.
Uctounuku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3TyYECHUN HA KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMme "DIEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabora o teme
"DJIeKTPOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsbIe siBieHUS"

94

[ToBTOpEeHnue, 060061IEeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumopaencrue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpoieccs”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEICH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacyYETHBIX U KQaUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekrpoyctaHOBOK"
[ToBTOpEHue, 06001IEeHNE.
98 JIaboparopHbIe pabOTEI IO KYpC 1 1 bubnmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 TexcTtamu 1o Teme "Konebanusa u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TexcTtamu 1o TeMe "CBeToBbIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TexcTtamu 1o Teme "KBaHrtoBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiindaTtb ABJICHUA II0 OMNMCAHWIO HX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX JAaHHOC (bHSI/ILIeCKOG SABJICHUEC

1.3

pacrmo3HaBaTh MPOSIBIIEHWE M3YYEHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MIpH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a1auy B Y4eOHYIO, BBIICNIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OTNHCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3UYECKHE SIBICHUS,
UCHOJIB3YSl (U3MYECKUE BEIUYMHBI, NPU OMUCAHUM MPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIHYHH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH TIpadUKH  HM3YyYCHHBIX  3aBUCHMOCTEH

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIb3Yyd H3YUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaThb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allMcCblBaTb €TI0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBACHATH (U3MYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTYyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PU3NYECKUX SABICHUHN, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4u B 1 -2 IICIZCTBPISI, HCIIOJIb3Yys 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘ICCKI/IC BCJIIMYMHLBI: HA OCHOBC aHaJIn3a
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yCIIOBHMSL 3aJa4d 3alMChIBaTh KpaTKOE YCIOBUE, IIOJACTABIIATH
¢u3uveckue BeIMUMHBI B (POPMYIIBI U IPOBOIUTH PACUEThl, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOUMBIC JUISl pEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD TIOJYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh TMPH MOMOIIU
(1)I/I3I/I‘~IGCKI/IX METOAOB, B OIHKMCaHUM HCCICIOBAHUA  BbIACIATH
MPOBEPAEMOE  MPEANOJIOKECHHE (rumotesy), pa3nuyaTh u
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I peE3yJIbTaT, HAXOAWUTH omuOKu B

X0J¢€ OIibITa, ACJIAaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONEHUIO (PU3WYECKUX SIBICHUN WIH
¢bu3ndeckux  CBOWCTB  Tel:  (OpMyaupoBaTh  IPOBEpsSEMbIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHuUs, 3aMKUCHIBATh XO/J1 ONBITa U (YOPMYIHUPOBATh BHIBOIbI

1.10

BBINIOJIHATh TPSMbIE M3MEPEHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX U
ur(poBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA NPUOOPOB € y4ETOM

3aJIaHHON a0COJIFOTHON TTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTh  WCCIAEAOBAHHE  3aBUCUMOCTH  OJHOW  (PU3MUECKOU
BEJIMYMHBI OT JIPyrodl C UCIOJB30BAHUEM TIPSAMBIX HW3MEPCHHMH,
y4acTBOBaTh B IUIAHMPOBAHMM YYE€OHOTO HCCIIEIOBaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEIOKCHHOMY TUIaHy,
(GUKCHpPOBAaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYUH B BUJIEC MPEAJIOKEHHBIX TaOIHI] U TPaduKOB, JIe]IaTh BHIBOJIBI

I10 pE3yJibTaTaM HMCCICI0OBaHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘16CKI/IX BCJIIMYHH, CJICAY:
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBIIIOJIHCHUU I/IBMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO)13TL IpaBHJiIa TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTb MIPUHIUIIBI JEHCTBUSA HpI/I60pOB n  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCpU30BaTb HPUHIHIIBI JeicTBUs N3YyYCHHBIX
HpI/IGOpOB N TCXHHUYCCKHUX yCTpOﬁCTB C NOMOIIBIO HX OIIMCaHWA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI )51

HGOGXOJII/IMLIC (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

NOPUBOAUTH TNPUMEPHl (HAXOAUTh HHGOPMAIMIO O IpHUMEpax)
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NPaKTUYECKOTO HCMOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEJHEBHOM
KU3HH Juis  oOecriedeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbS U

cOOII0ICHNSI HOPM 3KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY Karolel cpesie

1.16

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
MMEIOIIMXCS 3HAHMW M IIYTEM CPAaBHEHMS pPa3JIMYHBIX MCTOYHUKOB
BBLICTATh MHQOpPMAIMIO, KOTOpasi ABJISETCS NPOTUBOPEUYMBON WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHUI
HAayYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3MYECKOro  COJepXKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BiaIeTh
npuémMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

CO31aBaThb COOCTBEHHDBIE KpaTKUC IMUCbMCHHBIC U YCTHEBIC COO6I_HGHI/I5[
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpPMAIMK (PU3UIECKOTO
COJIep’KaHus, B TOM 4YHCIEe MyOJIMYHO JIeNaTh KpaTKue COOOUICHHS O
pe3ynbTraTax NpPOEKTOB WM Y4eOHBIX HCCIENOBAaHUI, NpU 3TOM
rpaMOTHO HCMOJIb30BaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3MKH, COMPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

IIPU BBIIIOJIHCHHUHU yLIe6HBIX IIPOCKTOB 1 I/ICCJ'IG,I[OBaHI/Iﬁ pacupeaciisiTb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUHM C IIOCTABJICHHBIMHA 3aJadyaMu,
CJICAUTHh 3a BBIIIOJHCHUEM IIJIaHa ,HCfICTBHfI, aJICKBAaTHO OILICHHUBATH
CcOOCTBEHHBIH BKJIIal B  JCATCIBHOCTHL TI'PYIIIbLI, BbICTPAHWBATDH
KOMMYHUKATUBHOC BSaHMOHCﬁCTBI/Ie, Y4YUTbIBAsA MHCHUC

OKpPYKaromunux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb IIOHATHA

1.2

pPas3iiniaTh ABJICHUA IO OMHUCAHUIO HX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHHUC
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1.3

pacro3HaBaTh NPOSIBICHUE W3YyYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXKalollleM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHUS B MPHPOJIE,
IpU 3TOM TMEPEBOAMUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBLICIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONHCBHIBATh W3YyYEHHBIE CBOMCTBA Teln M (U3MUECKUE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh  (PU3MUYECKHIA  CMBICT  HCHOJB3YyEeMBIX  BEJIHYHH,
0003HaYeHMS U €UHUIIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (GOPMYJIbL,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTH  TIpa@UKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (HPU3UUYECKUE SIBICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPHU H3TOM JaBaTh CJIOBECHYIO
GbOpMyTHpPOBKY 3aKOHa ¥ 3alUCHIBaTh €r0 MaTeMaTU4YeCKOe

BBIpa)KCHUE

1.6

OOBSICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHTyalluii TPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JOTMYECKHMX INaroB ¢ momMombio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX HBJ’IeHHfI, q)HSI/I‘ICCKI/IX 3daKOHa HUJIKM 3aKOHOMCPHOCTHU

1.7

pemath pacu€THble 3a7aud B 2 — 3 NEHCTBUS, UCHOJIB3YS 3aKOHBI U
dbopMyibl, cBS3bIBAIONINE (DU3UYECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUS 33/1a4M 3aIllMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK
MaHHBIX JJs peIlleHus 3aJayd, BbIOUpaTh 3aKOHBI U  (HOPMYIIBI,
HeoOXoauMBbIe [UIsl €€ pelIeHUs, MPOBOAUTH PacuéThl M CPAaBHUBATH
MOJIyYeHHOE 3HAaueHUEe (PU3UYECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBbIMHA

1.8

pacCiio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO pCHIUTHL IpPU IMOMOIIN
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3Ys OITMCAHUC UCCIICAOBAHUA, BBIACIIAATH
MMPOBEPACMOC MNPCANOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTL TOpSAAKa

IMPOBEACHU UCCIICAOBaHUA, ACJIaTh BBIBOAbI

1.9

HOPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUA WU
¢usmueckux  CBOMCTB  Ten:  (opMyaupoBaTh  NpOBEpsieMble
OpPENON0oKEeHUs,, coOUpaTh  YCTAHOBKY M3  HPEAJIOKEHHOTO

O6OPYI[OBaHI/IH, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTB BBIBOBI
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1.10

BBIIIOJIHATH IIPSMbBIE HM3MEPEHUsl C HCIIOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3YyIIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

NOPOBOJUTH  HCCIECNOBAHWE 3aBUCUMOCTH  OAHOM  (hU3WYECKOM
BEJIMYUHBI OT JPYrOMl C MCIHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJJOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHusi, clemysd MOpeUVIOKeHHOMY  IUIaHy,  (puKcupoBaTh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTU B BUJE TaOMUIl U TpauUKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHMA

1.12

OPOBOJAMTH  KOCBEHHbIE  M3MEPEHMs]  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss NpPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOnroAaTh TMpaBuia TEXHMKM O€30MacHOCTH IMpH  padboTe cC

71a00pPaTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONHUCAHUS, HCIOJb3Ys
3HaHHA O CBOMCTBaX (UBNYECKUX SIBICHUH U HEOOXOIUMbIE

bu3ndecKrue 3aKOHOMEPHOCTH

1.15

pacio3HaBaTh IMPOCTBIC TEXHUYCCKHUE YCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATb CXEMBI
OJICKTPHUYCCKUX ueneﬁ C IOCICOAOBATCIbHBIM W IapalJICIIbHBIM
COCIUHCHUEM 3JICMCHTOB, pasjm4dasa YCJIOBHBEIC 0003HaYEHUST

QJICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

OPUBOJIUTH TpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

CO6J'IIO)I€HI/I$I HOPM 35KOJIOTHYECKOI'O TOBEACHUA B OprXca}omeﬁ cpeae

1.17

OCYIICCTBJIATH IMOUCK HH(bOpMaHHH (I)I/I3I/I‘IGCKOFO COJACpKaHUs B CCTU
I/IHTCpHCT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUH H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHUKOB BBIICIIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpC‘-IPIBOfI WA MOXKET OBITh HC,I[OCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh IIPpU  BBINNOJIHCHUHA y‘{C6HBIX 3aJJaHui HAay4YHO-

HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COJICp)KaHUs, CIPaBOYHBIC
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Marepualibl, pecypcbl cetu  MHTepHeT; BiIaneTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus WHPOPMAIIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE M KPATKHUE YCTHBIE COOOIICHUS,
0000mas MHPOPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3UICCKOTO
COJIEp’KaHUsA, B TOM UHUCIE IYOJIMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKOM JIEATENbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJb30BAaTh WM3YyYEHHBINM MOHATUHHBIN anmapar Kypca

($U3MKH, CONIPOBOKIATh BHICTYIIJICHHE NTPE3EHTA[UeN

1.20

MPU BBHITIOJHEHUH y4E€OHBIX MPOEKTOB M UCCIIENOBAHUM (PU3UUECKUX
IPOLIECCOB pacHpesieNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJEIWTh 3a BBIIOJHEHHEM IUIaHa
JNEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSE  TOTOBHOCTh

paspemniath KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XaAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKOG SBJICHHUC

1.3

paciio3dHaBaTb IIPOABJIICHHUC HN3YUCHHBIX (1)I/ISI/IIIGCKI/IX SIBJICHUN B
OKpyXaronieM MHUpeC, B TOM YHUCIIC q)I/I3I/I‘leCI(I/Ie SABJICHUA B IIPUPOAC,
IIpu 3TOM NEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B yqe6Hy10, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) (PU3NUECKUX SIBICHUI

1.4

ONMCBHIBATh H3yYEHHBIE CBOMCTBA Tel W (U3MYECKHE SIBJICHUS,
UCTIOJB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHMCAHUM TMPABHIBHO
TPakTOBaTh  (pU3MUYECKHII  CMBICA  HCHOJB3YEeMBIX  BEJIHYUH,
0003HaueHMs ¥ €AUHUIBI (PU3NYECKUX BEITMUUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JPYTUMHU

BEIMYMHAMHU, CTPOUTHh  TpadUKd  H3YYEHHBIX  3aBHCHMOCTEH
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(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (DU3MYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ys W3YYEHHBIE 3aKOHbI, IIPU O3TOM J1aBaTh CIIOBECHYIO
GOpMYITUPOBKY 3aKOHa W 3allMChIBaTh €r0  MaTeMaTHYeCKOe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluld  IMPaKTHKO-OPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJIATH IPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX MIaroB C IMOMOIIBIO 2 — 3 HW3y4YCHHBIX CBOICTBA

¢u3nyeckux ABJIEHUH, GPU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIE 3agaudl (ONMMparoIuecs Ha cUcTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKOHbl U (OPMYIIbI, CBSI3bIBAIOIINE
(¢u3nyeckue BEIMUYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3a/adu
3alMChbiBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE  WIIU
M30bITOYHBIE TAaHHBIE, BEIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUI pelIeHUusl, NPOBOIUTh PAacdy€Thl M OLIEHUBATh PEAIUCTHYHOCTh

MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEIUYUHBI

1.8

pacro3HaBaTh TpPOOIEMBbI, KOTOPbIE MOXKHO PpEIIUTh IPHU MOMOIIH
(bU3HUECKUX METOJIOB, MCHOJB3Ys OMMCAHWE WCCIIEAO0BAHMS, BBIACISTH
NpoBepsieMOe  IMPEIOI0KEHUE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NpOBEJICHUS MUCCIICAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUN 1 OTIHITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘I€CKI/IX SIBIICHUH WU
(1)I/I3I/I‘ICCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHFHO CO6I/IpaTb YCTaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OINMUCBIBATh XOJH OIIbITa U €I0

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpPUI0 MpPSAMBIX H3MEpEHuil,
onpeneNssl cpeiHee 3HAaueHUEe H3MepsieMOd BeludyuHbI ((PoKycHoOe
paccTosiHMe coOuparomei JUH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (U3MepUTEIBHOTO pudopa)

1.11

OPOBOJUTH HCCIEIOBaHHE 3aBHCUMOCTEH (DM3WYECKUX BEIMYUH C
UCIIOJIb30BAHUEM TIPSAMBIX M3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSAITEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl
HOJy4eHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHUJAE TaOIUIH

rpauKoB, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHUS
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1.12

OPOBOJUTH  KOCBEHHbIE  W3MEpPEHHUsS  (U3UYECKUX  BEIHYHUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIECPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH W3MEPEHHMs], Cleays IPEUIOKEHHOM HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIITHOCTH U3MEPEHUI

1.13

coOnroAaTh TIpaBuila TEXHUKM Oe30macHocTH Hpu padboTe cC

71a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM HM3YYEHHBIX (PU3NYECKHX MOJAENEH:
MaTepuagbHas TOuKa, a0COJIFOTHO TBEP/OE TEJO, TOUEUHBIH HCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HyKJIOHHas

MOJECJIb aTOMHOTO AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBICHHUM U HEOOXOIUMBIE

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXE€Mbl M  CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTENbHBIX npuOopoB u
TE€XHOJOTMYECKUX IMPOLIECCOB MPH PELICHUH Y4eOHO-TIPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI JJIsl IOCTPOEHUSI N300pakeHUH B IJIOCKOM

3epKajie ¥ coouparomieit 1uH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaxXoAuTh HMHPOPMALMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juid  oOecrieueHusi 0Oe30MacHOCTH Tpu  oOpalieHuud ¢
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3[I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.18

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UYECKOTO COJIEPKAHUS B CETH
WnTepHer, camocTosATeNbHO (OpMyIHpyst TMOUCKOBBIM — 3ampoc,
HaXOAWTh IIYTH  OIpPENEICHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HNCTOYHHUKOB

1.19

UCNOJIb30BAaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUA  HAYYHO-
HOMYJSPHYIO JINTEpaTypy (GHU3NYECKOTO COJIEp)KaHus, CIPaBOYHbIE
MaTepuainbl, pecypcbl cetu MHTepHeT; BnaneTh  npuEMaMu
KOHCIIEKTHPOBaHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMU U3 OHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO
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1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOPMAIMU €3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECKOTO
COJICpIKaHUs, MYOJIMYHO TPEICTABISATh PE3yIbTaThl MPOCKTHOW WIIH
UCCIICIOBATENIbCKOM  JCATENBbHOCTH, TPH  OTOM  TI'PAMOTHO
WCII0JIb30BATh U3YYEHHBIM MOHATUMHBIN anmnapaTr u3y4aeMoro pasjieia
GU3MKK W CONPOBOXKIATH BBICTYIUICHHE NPE3CHTAleH ¢ Yy4éTOM

0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHWH y4E€OHBIX MPOEKTOB M UCCIIENOBAHUM (PU3NUECKUX
IPOLIECCOB PacCHpesieNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU  3a/layaMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAaJ B JICATEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSE  TOTOBHOCTh

paspeniath KOH(IUKTHI
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INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

11

®usnka — Hayka O Mpupoje. SIBIeHHs TPUPOIBL.
®u3nyecKkue  SABICHHS: MEXaHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznueckue BenuuuHbl. M3Mepenuwe  Qusmueckux
BenmuunuH.  @Dmsuueckue  mpubopsl.  [lorpemrHocTh

n3MepeHnil. MexxayHapoHas CUCTEMA €TUHUIL

1.3

EcTecTBeHHOHayuHBI METO/A TO3HAHWS: HAOJIOJCHUE,
MMOCTAHOBKA HAyYHOT'O BOIPOCA, BBIIBHKEHUE THUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIMOTE3, OOBsICHEHUE

HaAOJIFOIAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NIECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3mepenne paccTosiHUM.

H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MalbIX TE.

H3mepenue TemmepaTypbl MPU MOMOIIM KHUJKOCTHOTO

TEPMOMCTpPA U AAaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PAa3MEPBhI.
OHBITLI, JOKa3bIBAIOIINEC JUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBwxenne uyactui BemectBa. CBA3b  CKOPOCTH
JBWKEHMSI YacTUIl C TeMiepaTypoil. bpoyHoBckoe

IBIDKeHUe, T dy3us

2.3

BzauMopelicTBue 4yacTuIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHUC

2.4

AFpCF aTHBIC COCTOAHHA BCHICCTBA: CTPOCHHUC TAa30B,

KUAKOCTEW M TBEPABIX (KPUCTAUIMYECKUX)  TEIl.
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B3aumocBs3p MeEXAy CBOWCTBAMH BEIIECTB B Pa3HbBIX

arperaTHblX COCTOSAHHUAX WM HX ATOMHO-MOJICKYJISIPHBIM

CTpPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
Onenka jauaMerpa aToMa  METOJOM  psiioB (¢
26 UCTIOJIb30BaHueEM (poTorpaduii).

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHUS Ta30B.
OnbIThI o 0OHapyXeHHIO NEeUCTBUSA cuI

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHomMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Ckopocte. CpenHsii CKOPOCTh IIPH HEPAaBHOMEPHOM
' JBWKEHHUH. Pacuér myTu U BpeMeHH IBU>KEHUS
SlBnenne uwHepHuu. 3aKOH MHEpUMH. B3anmonencTBue
3.3 TEJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl.
Macca kak Mepa HHEpTHOCTH Tena
34 [InotHOCTH BeniecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM
' MOJIEKYJI B €IUHUIE 00bEMA BelIeCTBa
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOJICUCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuiibl C
' MOMOILBIO JUHAMOMETPA
37 SIBneHue tAroreHus u cuna Tspkectu. Cuia TSDKECTU Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 CnoxeHue cwi, HaNpaBICHHBIX M0 OJHOM MPsAMOM.
. PaBHOelicTBYOIIAs CHIT
[IpakTuueckue pabOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JIBMXKCHUS
3.10 (mapwika B KUAKOCTH, MOJETH  AJIEKTPUYECKOTO

aBToMOOMWIsE W Tak ganee). OmpeneneHue cpenHein

CKOPOCTHU  CKOJIBXXCHUA 6pyc1<a WM [apuka I10

76




HAaKJIOHHOM mIockocTH. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLHE
3aBHCHUMOCTh pacTsikeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIKEHUSI OT Beca Teja U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SBICHUSA B npupoac: NpuMcEpbl ABUKCHUA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMHM B ’KMBOW M HEKHWBOM IPUPOJE,
JICMCTBUE CUJIBI TPEHUS B TIPUPOJIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEM 1 TA30B
a1 Hasnenune TBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBICHUS
4.2 JlaBienue raza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEepaTypbl
13 [lepenaua naBneHus: TBEPABIMH TellaMU, )KUAKOCTIMU U
' razamu. 3akoH [lackans. [TneBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTU OT  TJIyOHHBI.
4.4 ['uapocraTudeckuii mapagokc. CooOmiaromumecs coCcypl.
['unpaBinyeckue MeXaHU3MbI
AtMocdepa 3emau u atmocheproe naBiaenue. [Ipuannbl
45 CYIIECTBOBAHUS BO3AYIIHOW 00o0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue armocdepnoro pasnenus. Ilpubopsr s
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUAKOCTHM M Ta3a Ha IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTuueckue pabOTHI:
49 UccnenoBanue 3aBUCMMOCTM Beca Tella B BOAE OT

00béMa TOTPY)KEHHOW B IKUIKOCTH 4YacTH Tela.

OHpCI[C.HCHI/Ie BHITAJIKMBAIOIIEH CHIJIBI, HeﬁCTBYIOHlCﬁ Ha
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TEN0, NOrpykéHHoe B Kuiakocte.  IIposepka
HE3aBUCUMOCTH BBITAJKUBAOUIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TeNo B KUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUME  3aBUCHMOCTb  BBITAJIKMBAKOLICH
CUJIbI, JICUCTBYIOIIEH Ha TEJNO B JKUIKOCTHU, OT 00BEMaA
IOTPY’KEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  uiuu

KOHCTPYHMpOBaHHE  JIOJKM U  OIpelesieHue e

Irpy30N10AbEMHOCTH

®usnyeckue  SBIEHUS B NPUPOJE:  BIMSHUE
4.10 aTMOC(EpHOTO 1aBJICHUS HA KUBOI OpraHu3M, IIaBaHNe

pBIO

TexHuueckue ycTpoHCTBa: COOOMIAOIIMECS COCY/BI,
411 YCTPONCTBO  BOJONPOBOJA, TUAPABIMYECKHN IIpecc,

MaHOMeTp, OapomeTrp, BBICOTOMEp, MOPIIHEBOIl Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
5.2 MexaHnuyeckasi MOIIHOCTb
£ 3 [lpocThle MEXaHM3MBI: pblYar, OJOK, HAKJIOHHAs
' IUIOCKOCTh. [IpaBumito paBHOBECHSI pbyara
5.4 [IpumeHeHue npaBuiia paBHOBECHUS pblyara K 0J0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosdduuuent
5.5 MI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MbI B OBITY M TEXHUKE
5.6 [ToTennmanpHas 3HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas »Heprusi. 3aKOH U3MEHEHUS H
. COXpaHEHUS MEXaHHUUECKON YHEPTHUH
[IpakTuueckue pabOTHI:
Omnpenenenue pabOTHI CHJIBI TPEHHS TIPH PABHOMEPHOM
5.9 JIBUKEHUH Tella TI0 TOPHU30HTAIbHONW TOBEPXHOCTH.

HccnenoBanue YCJIOBI/Iﬁ paBHOBCCHUA pbI4ara.

Nsmepenne KIIJI nHaxionHoW miuockoctu. M3yuenue
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3aKOHA COXpaHEHUsI MEXaHUYECKON SHEPrUuu
®dusnueckue SBICHUS B TMPUPOJE: pbhIUArd B TeJe
5.10
YyeJoBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIA U
5.11 HETIOJIBWKHBIA OJIOKM, HAKJIIOHHAS TUIOCKOCTbh, TPOCTHIC
MEXaHHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
pasjiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHS  MOJICKYJISIPHO-KHHETHYECKOM
61 TEOPUU CTPOEHUs BemecTBa. Macca ©  pa3smepsl
. MosieKysl.  OmbITBI, TOATBEP)KJAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenu  TBEpAOro, KUAKOTO U Ta3000pa3HOro
6.2 cocTostHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ta30B, JKUJKOCTEH U TBEPIBIX TEI
6.3 HA OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKOMN
6 Teopuu
6.4 CMauuBaHue U KanWUISPHbBIC SIBICHUS
6.5 TemnaoBoe pacIMpeHHE U CIKATHE
6.6 Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CnocoObl H3MEHEHUsI BHYTpEeHHEH
. SHEPTHUU: TeIUIoNepeaaya U COBEpIIeHUE PabOThI
- Buapl Tennonepenaun: TEIIONPOBOJAHOCTh, KOHBEKIIMS,
' U3IIy4eHHE
KonuuectBo  TemnoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEIlECTBA
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TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIUIOBOTO OajaHca
511 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBannie u  koHAeHcamus.  HMcmapenwue.
6.12 Kunenue. VYgenbHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 Bnaxxnoctb Bo3myxa
6.14 OHeprus TOIIMBA. Y IeibHAasl TEIJIOTa CTOPaHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO JBuraress. TemoBble ABUTATENd M 3alllUTa
OKpYXKalolleu cpeibl
3aKOH COXpaHEHHS U MPEBPAIlCHUs SHEPTUHU B TEILTOBBIX
6.16
nporeccax
[IpakTrueckue pabOTHI:
OnbIThHI o 00HAPYKCHHIO NEeNCTBUSA cui
MOJIEKYJIIPHOTO MPUTSIKECHHUS.
OnpITHl MO BBIPALIUBAHUIO KPHUCTAJUIOB TOBAapPEHHOMN
COJIM WJIM caxapa.
OnbITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUAKOCTEU U TBEPIBIX TETI.
Omnpenenenue JaBieHUs BO3/lyXa B OajIOHE MIMPHIIA.
6.17 OnBITHI, JEMOHCTPUPYIOIUME 3aBUCHUMOCTH JIaBICHUS

BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WU OXJIaKICHHUS.
[IpoBepka rumoresbl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI
CTOJIOMKA XHUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habntonenne u3MeHeHUs] BHYTPEHHEH SHEpruM Teja B
pe3ynbTaTe Terionepeaays U paboThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUs TEIUIOOOMEHA MPU CMEIIUBAHUH

XOJIOTHOW U TOPSIYEN BOJIBI.
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OmnpezneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOW TPHU TEIUIOOOMEHE C HArpeThiM METaUTMYSCKUM
[UTAH]IPOM.

Omnpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ucnapeHusi.

OmnpeneneHrne OTHOCUTENIFHON BIKHOCTH BO3yXa.

Onpeznenenue yaenbHOM TEIUIOTHI IIIABJICHUS JIbJA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSKCHUEC W KAllWJUIAPHBIC SBJICHUA B IIPUPOAC,
KpPHCTAJUTBI B Tipupoze, u3nydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHes!, CHeTa.

6.19

TexHu4eckue  yCTpPOMCTBA:  KaNMWUIAPBL, IPHUMEPHI
WCIIOJIb30BAaHNS KPHUCTAIJIOB, JKUJIKOCTHBI TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHUSA
JIOMOB, THUTPOMETpBI, INCHUXPOMETp, MapoBas TypOuHa,

JBUTATENb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHMSA

7.1 OnekTpuszanus Tell. J[Ba poja 3JeKTpUUECKUX 3apsioB
B3aumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTD CHJIbI B3aMMO/ICHCTBHS 3apSHKEHHBIX TNl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXKIY TEJIaMH )
DnekTpuueckoe mnoisie. Hanpsok€HHOCTD 3IEKTPUUECKOTO

7.3 nosia. [IpuHIMI Cyneprno3uuu SIEKTPUUECKUX MO
(Ha KaUECTBEHHOM YpPOBHE)
Hocutenu osnexTpuueckux 3apsaoB. DJIeMEHTApHBIN

7.4 anektpudeckuii 3apsia. Ctpoenue aroma. [IpoBogHUKY U
TDIIEKTPUKU

7.5 3aKOH COXpaHEHHsI JCKTPUUECKOTO 3apsiia

- DONEeKTpUYecKuid  TOK.  YCJIOBHS  CYIIECTBOBaHUS

. ANEKTPUYECKOTO TOKA. VICTOUHUKH MOCTOSSHHOTO TOKA
7.7 JeticTBus AIEKTPUUECKOTO TOKa (TeruioBoe,
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XMMHMUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B

KHUAKOCTAX U ra3ax

Onekrpuueckas uenb. Cuiia TOKa. DIEKTPUUECKOE

7.8

HaIpsKEHNE

ConpoTuBieHue MPOBOJHUKA. VYaensHOE
7.9

CONIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa i ydacTka 1enu

[TocnenoBarenbHOe W TWapajlielbHOE  COEAMHEHUE
7.11

MIPOBOTHUKOB

PaGora u MOMIHOCTH DIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

3 DNEeKTPUYECKUE IEeMH M TIOTPEOUTENN DICKTPUIECCKOMN

7.1

sHepruu B ObITy. KopoTkoe 3ampikaHme

[TocTostHHBIE MarHuThHl. B3anMoneincTBHE MOCTOSHHBIX
7.14

MarHuToB

MarautHoe mnosie. MarHuTHoe 1moJie 3eMIM U €ro
7.15

3Ha4YeHHE JUIs )KU3HU Ha 3emMIie

OmneiT Opcrena. MaruuTHoOE 10JIe 3JEKTPUUECKOTO TOKA.
7.16

[IpyMeHeHue IeKTPOMArHuTOB B TEXHUKE

JleiicTBe MarHUTHOrO MOJS HA MPOBOJAHHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Vcmonb3oBaHue
7.17

AJIEKTPOJABUTaTEIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOPTE

Oneitel  ®Dapanes.  SIBiaeHue  >IEKTPOMArHUTHOUN
7.18

nHaykuuu. Ilpasuno Jlenna

DIIEKTPOTeHEPATOP. CriocoOsl MOJTy4EeHHS
7.19 JNIEKTPUYECKOM  DHEPIHH. ONeKTpoCTaHIIMM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTudeckue pabOTHI:

OnbITH IO HAOTIOACHUIO DIEKTPU3AIUHN TN HHIYKIHEH
7.20

" IpH COITPUKOCHOBCHHU.

WccnenoBanue OeWcTBUS 3IEKTPUUECKOTO IO  HA
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MPOBOJHHUKY U TUDIICKTPUKHU.
COopka u mpoBepka pabOTBI DIEKTPHUECKON Ienu
IMOCTOSIHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA, UIYILIETO Yepe3
pEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOIIAIA TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBwiIa CIOKEHHS  HAMPSHKEHUH  TIPU
MOCJIEIOBATEILHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuna ajsi CUJIBI TOKA TIPH MapauIeTIbHOM
coeMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
AJIEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJYIIETO Yepe3 JIAMIIOUYKY, OT HaIpPsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanue
MardUTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3y4yeHne MarHuTHOTO IOJISl TOCTOSIHHBIX MarHUTOB TIPH
UX OOBENMHCHMM W pasiencHud. McciaenoBaHue
JEHCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITh,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBJeHHs Toka B Karymike. l3yuenue

JIECTBUS MAarHUTHOTO MOJsS Ha MNpOBOJHUK C TOKOM.

KoHncrpynposanne u U3y4YECHHUE paboThI
DJIEKTPOABUTATENS. H3smepenue KIIJ
JJIEKTPOJBUIATEIIBHON  YCTAHOBKHU. OnsITBl 1O

HCCICOOBAaHHUIO SBJICHUA SHCKTPOMaFHHTHOf/'I WHAYKIUU:

HCCIeNOBaHUE H3MEHCHUN 3HA4YCHHSI U HallpaBJICHUA
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HHAYKIIMOHHOT'O TOKa

7.21

Ousnyeckue SBICHUS B TPUPOJE: OIJICKTPUUECKUE
SBICHUS B  arMmochepe, OIICKTPUUECTBO  IKUBBIX
OpraHrM3MOB, MarHUTHOE TOJIe 3eMJIH, ApPen( MOIIOCOB,
POJIb MAarHUTHOI'O IIOJIA JJIA )KM3HU Ha 3CMHC, MOJIAPHOC

CHUSAHUEC

7.22

TexHuueckne yCTpOMCTBA: D3JIEKTPOCKON, aMIIepMETD,
BOJIbTMETp, PEOCTAT, CUETUUK IIEKTPUUYECKON DHEPIuu,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (ipumepsr), AIEKTPUYECKUE
NPENOXPAHUTENN, SJIEKTPOMArHuT, AIIEKTPOJBUTATEINb

IMMOCTOSIHHOT'O TOKA, FECHEPATOP MOCTOSAHHOTO TOKA

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COAEPKaAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe JABMXKEHHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMepHOE NpsAMOIMHENHOE ABIKEHHE
HepaBHomepHoe mnpsiMosinHeiiHoe aukenue. CpenHss
8.4 U MIHOBEHHas CKOpPOCTh Teja INpH HEpaBHOMEPHOM
8 JIIBUKEHUNA
8.5 YckopeHue. PaBHOYCKOpEHHOE MIPSAMOJIMHEUHOE
' JIBIDKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMepHOEe ABHKEHHE MO OKpykHocTu. Ilepmon u
8.7 yacTtoTra oOpamieHus. JIuHeiiHas U yrioBas CKOPOCTH.
LlenTpocTpeMuTENIbHOE YCKOPEHUE
8.8 [Iepserii 3akon HproToHa
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8.9

Bropoii 3akon Herotona

8.10 Tpernii 3akoH HetoToHa
8.11 [IpuHIMIT Cynepno3uIuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CWiIa TPEHHUS CKOJIBKEHUS, CHJIa TPEHHS
' MIOKOSI, IPYTHE BUJBI TPEHUS
8.1 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHUSI.
' YckopeHnue cBOOOHOTO TMaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connua.  Ilepsas
' KOCMHYECKasi CKOPOCTh. HeBeCcOMOCTh 1 meperpy3ku
PaBHOBecne MaTepuanbHOM TOUKH. AOCOIOTHO TBEPIOE
8.16
TEJ0
8.17 PaBHOBecne TBEpPHOrOo TeEna C 3aKpEIUVIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TsxkecTn
8.18 Nmmynbce Tena. 3menenue ummynbca. UMImynbc CHITh
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeakTnBHOE ABMKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.9 PabGotra cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
' SHEPrUu U paboThI
823 [loTenumanbHas dSHepPrus Tejla, MOTHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas Y3HEPTUs CKATON MPYKUHBI
Kunernueckass »Heprus. Teopema O KHHETHUYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU
[IpakTnyeckue paboOTHI:
Omnpenenenue cperHel CKOPOCTH CKOJIbXKEHHs Opycka
WIM JBIDKEHUS IIapuKa MO HAaKIOHHOW IUIOCKOCTH.
8.27 OmnpezeneHre yCKOpeHUs: Tella IpU PaBHOYCKOPEHHOM

JBMKEHUHU 10 HAKJIOHHOM IIJIOCKOCTH.
Hccnenopanue 3aBHUCUMOCTU nyru OT BPEMCHU IIpU

PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJIbHOM CKOpPOCTH.
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[IpoBepka ruUMOTE3bl: €CIM IPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HayallbHOW CKOPOCTH IIYTH OTHOCSATCS
KaKk psjJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHH OJMHAKOBBIL.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpPMaJIbHOTrO JaBieHus. OrmpeneneHue
KOd(pUIMEHTa TPEHUS CKOJbXeHus. OnpeneneHue
KECTKOCTH TpYyxUHBL. OrnpenereHre padbOThl CHUIIBI
TPEHUSI TPU PABHOMEPHOM JBIDKCHHHM Tela TIO
TOPU30HTAJIbHOM moBepxHOCTH. OrpeneneHne padboThl
CUIIBI  yOPYrocTH  IpH  NOABEME  Ipy3a C
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBH)KHOTO

OJIOKOB

dusnueckure SBICHUS B mpupoac: MpUIWBbBI U OTIMBEI,

8.28 nBwkeHne TiaHeT COJHEYHOW CHCTEeMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOUIAOMETP, JaTYUKH

MOJIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, paKEeThI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebaTenpHoe JBHIXCHHC. OcHOBHEBIE XapaKTCpUCTUKU

- KoJe0aHui: Iepro/1, 4acToTa, aMIIUTY1a
9.9 MaremaTuueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBpatenue sHepruu npu KoiaedaTeIbHOM JBHKEHUN
0.3 3aryxawmue KojebaHusa. BbIHYyXIeHHBIE KOJIeOAHUS.
' Pe3onanc
Mexannyeckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHble W MomepevHble BOJHBL. JlIMHA BOJHBI H
. CKOPOCTh €€ pacmpocTpaHeHHs. MeXaHUYeCKHe BOJIHBI
B TBEP/IOM Telle, CeHCMUYECKUE BOJTHBI
9.5 3Byk. [')poMKOCTh 1 BbICcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3syk u ynbTpasByk
[TpakTueckue pabOTHI:
9.7 OnpeneneHre 4YacTOThl M Tepuojaa  KoJiebaHui

MAaTeMaTU4YCCKOIro MasTHHKaA.
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OmnpeneneHue 4YacToThl W Iepuoja  KoJieOaHMit
HNPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBHCHMOCTH Iepuoja  KojeOaHUil
MNOABCIICHHOI'O K HHUTH TIpy3a OT [JJIHWHBI HHTH.
HccnenoBanue 3aBHCHMOCTH Iepuoja  KoJeOaHUit
MPY)KMHHOIO MasiTHHUKa OT Macchl rpys3a. IIposepka
HE3aBUCHMOCTH nepuoza KoJie0aHUi rpysa,
MOABCIICHHOI'O K HHUTHU, OT MACChI I'py3a H KECTKOCTH

npyxuHsl. I3Mepenue yckopeHusi cBOOOHOTO Na/IeHUs

dusnyeckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHHUE, CEUCMHUYECKUE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBAa: 3XOJOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG TI0JIC. SHGKTpOMaFHI/ITHBIe BOJIHBI.

101 CBoOJiCTBA AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaa 37eKTpOMarHUTHBHIX BOJIH
10.3 DnekTpoMarHuTHasi mpupoja cBera. CKOpPOCTb CBETa.
' BosnHoBEIE CBOMCTBA CBETA
10 [TpakTryeckue pabOTHI:
10.4 W3ydyeHue CBOWCTB  DJICKTPOMArHWTHBIX BOJH €
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SBICHUS B MpHpojae: OHOIOTHYECKOe
10.5 JIEACTBUE BHIMMOTO, yAabTpaduoIeTOBOTO u
PEHTT€HOBCKOTO M3Ty4eHUI
10.6 Texuuyeckue yCTpoiicTBa: WCIOJIb30BaHUE
. ANIEKTPOMArHUTHBIX BOJIH AJI COTOBOU CBSI3U
CBETOBBIE SABJIEHUA
111 JlygeBas monens cBeta. MicTounuku cBera
1 11.2 [IpsimosnHENHOE pacpoCTpaHEHHE CBETA
Otpaxxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKECHHUS
11.3
cBeTa
11.4 [Ipenomnenne cBera. 3aKOH IIPEJOMIIEHUS CBETA.
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[TonHOE BHYTpEHHEE OTPAKEHHE CBETA

11.5 JIunza. Xox nyden B JIMH3E
116 Ontuueckast cucrema Qoroanmnapara, MHKPOCKONA M
' TEJIECKOTIa
117 I'maz xak omnrudeckas cucrema. bim3opykocTs H
' JATbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HploTOHA.
' CroxeHne CrieKTpalbHBIX IBeTOB. Jlucriepcus cBera
[IpakTnueckue pabOTHI:
HccrnenoBanne  3aBUCHMOCTH ~ yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHusI.
N3yuenne xapakTepuUCTHK H300paKeHHs NpeaMera B
TUTOCKOM 3€pKaie.
HccnenoBanne  3aBUCMMOCTH ~ yria  TPEITOMIICHHS
CBETOBOTO JIy4ya OT yIJa MaJIeHUs] Ha TPAHUIIE «BO3IYX —
11.9 CTEKJIO».
[Tony4yerne n300pakeHHMA C TOMOIIBIO COOWparomiei
JIMH3BI.
Omnpenenenrue (OKYCHOTO PACCTOSIHUSI U ONTHUYECKOM
CHJIBI COOMPAIOLIEH JIMH3BI.
OMnbITHI MO Pa3I0KEHUIO 000 CBETa B CHEKTP.
OnpITHl 1O BOCHPHUATHIO 1BETA MPEIMETOB NpU HX
HAOJIOICHUH Yepe3 IIBETOBbIE (DHIIBTPHI
®duznyeckue gBieHUs B mpupoje: 3atMenus CoyHIa u
11.10 Jlynbl, 1[BE€Ta TeN, ONTHUYECKHE SIBICHUS B arMmocdepe
(uBeT Heba, pedpakiius, pagyra, MUPax)
111 TexHuueckue ycTpoicTBa: OUKH, MIEPUCKOTI,
. ¢doTroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBEBLIE SAABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas MoJeNb aToMa.
. Mongens aroma bopa
12
122 Hcnyckanue W TOIJIONIEHHE cBeTa aTOMOM. KBaHTHI.
' JIunenyaTeie CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-U3ITydeHHs
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Crpoenue aromHoro sapa. HykinoHHas Mognenb

124 aTOMHOTO siapa. M3oTonsl
195 PannoaxtuBHble npeBpamieHus. Ilepuon mnosypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakuyu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U
' MaccoOBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU
128 Peakuuu cunTtesa u nenenus sep. VMICTOUHUKHM SHEPTUH
' CouHna 1 3B€31
12.9 Snepnas osHeprerwka. JleWicTBHE  pagMOaKTUBHBIX
' W3IIY9CHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTnueckue pabOTHI:
Habmtonenne crniomHbIX H JIMHEHYaTBIX CIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpPeKOB: M3MEPEHUE SHEPTHUH YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paauoakTuBHOTO (oHa
®u3nyecKue SABJICHUS B TMPUPOJAC: E€CTECTBEHHBIN
paZOaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIYYCHHE TIPUPOJHBIX MHHEPAJIOB,
NEeCTBUE pPaJUOAKTUBHBIX M3JIYYEHUH HAa OpraHu3M
YyellioBeKa
LT Texnuyeckue yCTpOICTBA: CHEKTPOCKOTI,

I/IH)II/IBI/II[yaJ'ILHIJﬁ J03UMCTpP, KaMepa Bunncona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/bTaTaM
0230BOro YpOBHsI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl 0CHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonumanue ponum  ¢GuU3MKM B  HAyYHOM  KapTHHE  MHpa;
c(hopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SIBJICHUH NPUPOABI, O POJHU OSKCIEPUMEHTa B
¢usuke, o cucremMooOpasyromieil posu GUIMKM B pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHHUKH H TEXHOJIOTHH, 00 SBOIIOIUHU
¢u3nyecKkux 3HaHUI M UX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOMU
KapTHHE MHUpPa, O BKJIAJEC POCCHUCKUX W 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuu (BEMIECTBO MW TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEHIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJICKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHUS 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIICHUE,
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHUpPE, BBIJCIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alirapara U CHUMBOJHNYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I U HUCIOJIb30BAHUC UX JIA PCHICHUA y‘le6HHX 3aaay,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA H

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJIBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUCHHBIC CBOIMCTBA T€NI U Q)Hznqecxne SABJICHHUA,

HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCJIIMYHHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOIO IIO3HAHUSA C Y4YETOM
coOmoIeHHs MpaBuil 0€30MacHOro TpyJa: HaOMtoJeHne (U3NYECKUX

SIBIICHUI:
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YMEHHUE CaMOCTOSTENILHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JAaHHOTO Habopa 00OPYIOBAaHMS MO WHCTPYKIUH, OMHCHIBATH XOJI
OTIBITA U 3AIHCHIBATH €0 PE3YIbTATHI, (POPMYIHPOBATH BBIBOIBI;
IPOBE/ICHUE MPSMBIX B KOCBEHHBIX H3MEPEHHUI (PU3MUECKUX BEINYHH:
yMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATEIBHO CcoOMpaTh
OKCIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HHCTPYKIHH, BBIYUCIATH
3HaYCHWE BEJIWYMHBI M aHAIM3MPOBATH TOJIYYEHHBIC PE3YNbTAThl C
Y4€TOM 33JAHHOU MOTPEITHOCTH PE3yIbTaTOB U3MEPEHU;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  WCCIIEOBAHUIA,
CaMOCTOSITEIEHO  COOMpaTh AKCIIEPHUMEHTANBHYI0 YCTaHOBKY U
NPOBOJUTH  HCCIEAOBAaHWE IO  HWHCTPYKIMH,  MPEICTABIATH
MOJTy4eHHBIE 3aBUCUMOCTH (M3UYECKUX BEIWYMH B BUAC TAOIHIl H
rpaMKOB, YIUTHIBATH TIOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBaHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUECKUX  Mojeiel
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEITH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IUJIaHETapHas MOJENIb aroma,
HYKJIOHHAas MOJIeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX A

00BbSICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM
yhclie M B KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBbIE CBOMCTBA (PU3MUECKUX

ﬂBHeHHﬁ, (1)I/ISI/I‘IGCKI/IC 3aKOHbI, 3aKOHOMCPHOCTHU U MOICIIN

YmMmenue pemats pacuéTHbele 3afaud (Ha Oaze 2 — 3 ypaBHEHUM),
UCTIONIB3YSl 3aKOHBI U (opMyInbl, CBs3bIBaOLIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPATKOE YCIOBHE 3a/ayH,
BBISIBIISITH HEJOCTAIOUINE JaHHBIE, BHIOUpATh 3aKOHBI U (POPMYIHI,
HEO0OXOUMBIE TSl €€ pelIeHHs], HCIOIb30BaTh CIPABOYHBIE JaHHEIE,
MPOBOJIUTh Pacy€Tbl M OLIEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO
3HaueHusl (pU3M4ecKol BETUYMHBI; YMEHUE OMpPENesaTh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aavuUn

YMmenue XapaKTCpUu30BaTb MPUHIUIIBI JEHCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIB3YyS 3HAHUA O
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CBOMCTBaX (PU3UYECKUX SBICHUH M HEOOXoJuMbIe (PHU3HMUECKUE

3aKOHOMEPHOCTH

10

YMeHue HCHoib30BaTh 3HAHUS O (PU3HYECKUX SBICHHUAX B
NOBCEHEBHON KM3HM Jjisi  oOecriedyeHHs O€30MacCHOCTH  TPHU
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M  COONIOACHUS  HOPM
9KOJIOTUYECKOTO TMOBEIEHHUsI B OKpYXKAMOWIEH cpene; MOHMMAaHUE
HEOOXOMMOCTH TPUMEHEHHSI JOCTIKCHHIA (HU3UKH W TEXHOJIOTHH

AJId palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT mOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUs] HHMOpMaLUn
(GU3NYECKOTO COJIep’)KaHUsl C HCIOJIb30BaHUEM HH(OpPMAIOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHWBATh JOCTOBEPHOCTH
MojaydyeHHOW wuH(OpManMu Ha OCHOBE HWMEIOIIMUXCSA 3HAHUM |
JOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBINIOJTHEHUH Y4YEeOHBIX 3a/JlaHuil Hay4yHO-TIOMYJISPHYIO JIUTEPaTypy
(GU3NYECKOTO COMEpKaHUs, CIIPABOUYHbIE MaTepUaibl, PECYpPChl CETU
WntepHer; BnageHue 0a30BBIMH  HaBbIKAMU  IIPeoOpa3oBaHUs
uHpopMaruiu W3 OJHOW 3HAKOBOM CHCTEMBI B JPYI'yl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIEHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I 13 HCCKOJIBKMX UCTOYHHKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbBIX HA OI'9

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHOoMepHOE U HepaBHOMEpHOE ABrkeHHE. Cpennsisi ckopocTs. Dopmyna asis
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE MPSAMOJIMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 (1) =x,+vt
I'paduku 3aBHCHUMOCTH OT BpPEMEHU [Jsl MPOEKIHUU CKOPOCTH, TPOEKIUU
MepeMEeNIeHus, MyTH, KOOPAWMHATBI IIPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
IPSMOJIMHENHOTO IBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUHUHU IMEPEMEUIEHUs, MPOEKUUH CKOPOCTU M IMPOEKIIHH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBUCHMOCTH OT BpEeMEHH Uil TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, IIPOECKLMH NEPEMEUICHUs, KOOPAMHATHI IIPU PABHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
CBoOonHoe maneHue. GopMyibl, OMUCHIBAIONINE CBOOOJHOE MaJeHUE Tela o
1.5 BEpTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
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MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

1.6 yckopeHusi. @opmyrna Juisl BBIYACICHUS! YCKOPEHHUS :
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune unepuuu. IlepBriit 3akon HeroToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBleHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, IEUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHne okos U TPEHUE CKOJIbKEeHUSA. PopMyIia sl BBIYUCICHUS MOLYJISI CHIIBI

TPCHUSA CKOJILXKCHUS:
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F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUIsl BBIYUCIECHUS CUJIbI TSHKECTH BOJIM3H oBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HeBecomocTts u neperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3MeneHue umnysbsca. MMImynbe cuibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexanuueckas pa60Ta. (DOpMy.]'Ia JJISA BBIYUCIICHUA pa6OTLI CHIIBI:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOU OHCPruun:

HE)E
Ey ="

Teopema o kuHeTHUECKOU d3HEeprun. Popmyiia Ui BBIYMCICHHS IOTEHIUAIBHON
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OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO Tena.
dopmyrna JUIsl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tela:
_F
pP= G

191 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

. l'unpocraTtuyeckoe gaBiieHWE BHYTPH KUIKOCTH.
®opmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @Dopmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JENCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC
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1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIC

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOYPPUIIMEHTa TPEHUSI CKOJIBXEHHUS; paOOThl CUJIBI TPEHMSI, CHUJIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJ1ie0aHUI MPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YacTH TeNa U OT TUIOTHOCTH YKUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopMaluu MpyKUHBI, YCKOpeHUs: OpycKa OT yIiia HakjOHa HampaBJsSIoIIeH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Dusuveckue s6neHUA 8 npupode: MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSAMH B ’KMBOU M HEXKHUBOU mnpupone, JIENCTBHE CHUJIBI TPCHUSA B IPUPOAC U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,
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PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUA HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l cooO0IIaroIMecss CoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BelecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUI BELIECTBa.
Kpucrannmaeckue u amopdHsie Tena

55 JIBmwxenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YAaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmaxzaenue Tena. KommdectBo  TemnoTel. Y jaenbHas
TETIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPrMM B TEIJIOBBIX Mpolleccax. YpPaBHEHHE TEIIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u xonaeHcamusi. V3mMeHeHUE BHYTpEHHEH HHEpruM B Mpoliecce
210 ucrapeHus ¢ KoHAeHcanuu. Kumnenme Kuakoctu. VYaenbHas TemioTa

napoo6pazoBanus: L = Q/m
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211

BiaxxHOCTB BO311yXa

2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHMEe BHYTPEHHEH OHEPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

2.13

BHyTpeHHss dHEeprus CropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHMS TOILINBA:

q=Q/m

2.14

[punnuns! padots! Temnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue ynenbHON TEIIOEMKOCTH METaJUIMYECKOrO IWIMHJPA; KOJIUYECTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HArpeTblidi UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTJAAHHOI'O HAarpeThiM LWJIWHIPOM, TOCIE ONYCKaHWsS €ro B BOJYy KOMHAaTHOU
TEMIIEPAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHOU TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

I‘Opﬂ‘l@ﬁ BOJBI; IIpoLecCa UCIapCHus

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC M KallWJIAPHBIC
SABJIICHHA B IIPUPOJAC, KPHUCTAJJIBI B IIPUPOIAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoticmea: KalvUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, JATUHK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUT'POMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENh BHYTPEHHEIrO

CropaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$[ TCII. I[Ba BUJIA SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynmona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3HCKTpI/I‘-IeCKOC I10JI€. HaHpﬂ)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHI_[I/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CﬁCTBI/IC QJICKTPUYICCKOTO TIOJId Ha

JJIEKTpUYECKUE 3apsabl. [IpOBOHUKY U TUAIIEKTPUKU
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[TocrosinubIi 3nekTpudecKuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 I =q/t,U=Alq
DNEKTPUUECKOE COIIPOTUBIIEHHUE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHUE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I =1I,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=]+I;R=2.
- - 2
CMer1aHHble COEMHEHUS TPOBOIHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
e OnelT Opcrena. MarHuTHOe Mojie NPSMOrO NPOBOAHMKA C TOKOM. JInHuuM
MarHUTHON MHIYKLIUU
31 MaruuTHoe 10Ji€ TOCTOSHHOIO MarHurta. BsauMoneilcTBue MOCTOSHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. fABineHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
Ipakmuyeckue pabomul
W3mepeHne  IEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBHCHUMOCTH  CHIIBI TOK4, BO3HHUKAIOUWICTO B IIPOBOJHHUKE
(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU

CONPOTHUBJICHUA OT IJIMHBI ITPOBOJHUKA, IJIOMIAANW €TO MOIICPCUYHOTO CCUCHUA U
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YIEJIBHOTO COIPOTUBJICHUSI.
[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTENBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: DIEKTPHUECKUE SBICHHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJe 3eMIId, JPei( MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: 3SJEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OJJIGKTPOJBHTATeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 JHucnepcus cBera
394 JIunza. Xox nydeil B nuH3e. POKYCHOE pacCTOSIHUE JMH3BI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi
N3mepenue ontuyeckoil cuibl coOuparomiei JUH3bI; (OKYCHOTO PACCTOSIHHS
coOuparomieid nuH3bI (IO CBOMCTBY paBEHCTBA pa3MepoB IMpeaMera |
U300pakeHHsl, KOTJa MpEeAMET PACIOJIOKEH B JBOMHOM (oOKyce), MoKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300paxeHus, MOJIYYEHHOTO C IIOMOIIBIO coOHparomieit
JUH3bI; W3MEHEHUA (POKYCHOTO PACCTOSIHHSI JBYX CIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJia MPEIOMIICHUSI CBETOBOTO JIyya OT yIJia MaJeHUs Ha TPaHUIle
«BO3/YX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHbl, 1Bera Teu,
' ONTUYECKHUE sIBJIeHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpouicmea: O4YKH, TEpHUCKOM, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
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PagnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 OmnbiThl Peszepdopna no paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHOrO siapa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qusuueckue s61eHUs 6 npupode: €CTECTBEHHBIM pPaJUOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, paJMO0aKTUBHOE W3JIyY€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M 4eJIoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHyalbHbIN JT03UMETpP, Kamepa

BunbcoHa, anepHas sHEpreTHKa
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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