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PabGouas  mporpamma mo yuyebHoMmy mnpeametry «Duszuka» (6a30BbIH
YPOBEHb) (7ajiee COOTBETCTBEHHO — MporpaMmMa 1o ¢usuke, Gu3nka) BKIIOYACT
MOSICHUTENBHYIO 3alHCKy, COJEpKaHUE OOy4YeHUs, TUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHSI MPOTPAaMMBI MO (HU3UKE, TEeMAaTHYECKOE IJIAHUPOBAHHE, IMEPEUYCHD
(xomu¢ukaTop) pacmnpeAeNeHHbIX MO Kiaccam MpPOBEpAeMbIX TpeOOBaHUM K
pe3yibTaTaM OCBOEHHUsI OCHOBHOW 0Opa30BaTEIbHON MPOTrpaMMbl OCHOBHOT'O
oOmero o0pa3oBaHUs M JJIEMEHTOB COJAEpPX aHUS MO (PU3MKE, MEpPEUYCHb
(komudukarop) mpoepsieMbIXx TPeOOBAHUN K pe3yibTaTaM OCBOECHUS OCHOBHOI
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 OOpa30BaHUS U AJIEMEHTOB
cojiep>kaHus 1o (PU3HUKeE.

MNOACHUTEJIBHAS 3AIIUNCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3zoBaHUs
COCTaBJICHa Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€toM (penepanbHOI paboueid MporpaMMbl BOCIIUTAHUS U
Konnenmu npenogaBanust yueOHOro npenaMera «Du3nkay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEero ooOpa3oBaHUs
COCTABJICHA Ha OCHOBE IOJIO)KEHHMI M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
®I'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueid mporpaMMbl BOCHUTAHUS U
KOHILEMUHU MpenoiaBanus yueoHoro npeamera «dusukay.

CognepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHOHAYYHON TIpaMOTHOCTH OOYYarolMXCsi U OpPraHU3AlMI0 U3YYeHHS
Gbu3MKM Ha NESITebHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O O0IIETO 00pa30BaHMS.

[Iporpamma mo gu3uke ycTaHaBIMBAET paclpeneieHne yaeOHOro MaTepuana
1o rogaMm o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00y4aroIuXCsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C LENbI0 OKa3aHHWs METOJUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®dusuka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHbIX
PEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IPOILIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH H (HU3NUECKOU
reorpadueif, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
peNIoCTaBIsieT HamboJee SCHble O00pas3lbl MPUMEHEHHUS HAy4YHOTO METoja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3zoBaHusi COCTOUT B (POPMUPOBAHWUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.



N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIENYIONMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

HAay41HO 0OBSACHATH SABJICHUS,

OLICHUBATh U TIOHUMATb 0COOEHHOCTH HAayYyYHOI'O UCCJICIOBAHUS;
HHTCPIPETUPOBATL JAaHHBIC M HCIOJBb30BATH HAYYHBIC JJOKA3aTCIILCTBA
AJIS1 TIOJTYYCHUS BBIBOJIOBY.

[enmu wu3yueHuss (PuU3UMKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
omnpeneneHbl B KOHLEMIMM IpenojaaBaHus yudeOHoro mnpeamera «Duszmka» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoii ®@epepannu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTeNbHbIE IPOrPAMMBI.

Lenu n3yyenust pU3uKu:

npuoOpeTeHre HHTepeca M CTPEMIICHUS OOYyYaroluXcs K HaydYHOMY
U3YYEHUIO TMPUPOAbI, Pa3BUTHE WX HHTEJUIEKTYaJlbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/€ MO3HAHUA U (OPMUPOBAHUE
HCCIIEJIOBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KakK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHS MaTepuu U PyHIaAMEHTaIbHBIX 3aKOHOB (PH3UKU;
dbopMupoBaHrE TPEACTABICHUNA O PO (DU3UKU NIl Pa3BUTHUS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MpEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
po(heCCUOHATTLHON JESATEIIbHOCTH, CBA3aHHON C (PU3MKOH, MOJATOTOBKA K
JanpHeeMy o0y4eHHIO B ’TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IC OTHUX ueneﬁ IIporpaMmsbl 110 (I)I/ISI/IKG Ha YPOBHC OCHOBHOI'O
06I[I€FO 06pa30BaHH}I oOecrneunBaeTcs PCHICHUCM CIICAYIOIINUX 3aa4:

npuoOpeTeHrne 3HAaHWM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJECKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

IpUOOpETeHNE YMEHUN OMUCHIBATH M OOBACHITH (DU3UYECKUE SIBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB pCIICHUS TMPOCTEHINMX pacyeTHBIX 3adad ¢
UCIIOJIb30BaHUEM bu3HIeCKuX MOJIeTIeH, TBOPYECKHUX u
IPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJII01aTh IPHUPOTHBIC SIBJICHUS M BBITIOJIHSATH OTIBITHI,
nabopaTtopHble pabOThI W AKCHEPUMEHTAJIbHBIC HUCCICIOBAHUS C
UCTIOJIb30BaHUEM H3MEPUTEIHHBIX MPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ WHpOpMaeld PU3NIECKOTO CONEPIKaHU,
BKJIIOYasi UH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O c(epamu nmpodhecCHOHAIBHOM ACATEILHOCTH, CBA3aHHBIMU
¢ Gu3NKON, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JTOCTIKEHUSX (PU3UIECKON HAYKH.



OO61ee YnciIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4deHus QU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 yaca (3 yaca B HeHeN).

[Ipenyaraemerii B mporpamMme 1o (U3MKe MepeyeHb JTa0opaTOPHBIX PaboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YIUTENb JEaeT BHIOOP MPU MPOBEICHUN
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa KCIIEPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC
Du3NKa U €€ PoJib B NIO3HAHUM OKPY/KAKOIIEr0 MUpA.

®usuka — Hayka O npupone. SBieHus npuponpl. Ouznyueckue SBICHUS:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. H3Mepenune ¢usndyeckux BenuduH. Duznyeckue
npubopsl. [TorpemHocTs u3mMepeHnii Mex1yHapoHasi CucTeMa euHUL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT OPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl MO3HAaHWA: HAOJIOJEHUE, IOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaemMoro siieHus. Onucanue GU3NUecKuX SBJICHUM C TOMOIIbIO MOoIeTel

Jemoncmpayuu.

1. MexaHHuecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHbBIE, CBETOBbIC
SIBJIICHUSL.

2. dusuyeckue NMpuOOPHI U MpoIeaypa MPSIMBIX U3MEPEHUI aHATOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue eHbI IeIEHUS MIKaIbl U3MEPUTEIBHOr0 mpubdopa.

N3smepenne paccTosHUM.

N3mepenne 00bEMa )KUJIKOCTU U TBEPAOTO TETA.

Ornpenenenne pa3MepPOB MajbIX TEI.

N3Mepenue Ttemriieparypbl MNpU MOMOIIM >KHAKOCTHOTO TEPMOMETpa H
JaTYUKaA TEeMIIEPaTypHI.

6. lIpoBeneHue uccnenoBaHUs MO MPOBEPKE TMIOTE3bI: NAIBHOCTH MOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OoJblle, YeM OO0JbIlle BhICOTA
mycCKa.

IlepBoHaYaIbHBIE CBEJACHNUS O CTPOCHNH BellecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBikenne dacTtul BemlecTBa. CBSi3b CKOPOCTH JABUKEHHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxkeHue, nuddysus. BzammoneicTBue uacTuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbele COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPIABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IBI.

JHemoncmpayuu.

1. HaGmonenune OpoyHOBCKOTO JIBUXKEHHUS.

2. Hab6monenue nuddysuu.

3. HaGmionenue — siBneHui,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YACTUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.
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1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCHOJIb30BAHUEM

dboTorpaduii).

2. OmbITHI O HAOMIOACHUIO TEMJIOBOTO PACITUPEHHUSI Ta30B.

3. OmbITH 10 0OHAPYKEHHUIO ACUCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSIKEHUS.

JIBukeHre U B3anMoaeiicTBHE TeJl.

Mexannueckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsii CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHHHU. Pacuer myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepnuu. 3aKOH WHEpUMH. B3anMmoneicTBue Ten Kak NpUYMHA
M3MEHEHUS CKOpPOCTH JBWXKE€HMsI Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[ImoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B EOUHUILIC
o0beMa BellecTBa.

Cuita Kak xapakTepucThka B3auMoAencTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBIKO JUHAMOMETpA. SIBIICHUE TATOTEHUS U CUia
TsokecTd. Chiia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHnue
CWJI, HAPABJIEHHBIX MO OJHOW HpsiMol. PaBHoneiicTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCcKoro ABMKEHHUS Tea.
N3mepenne ckopoCcTy NPSIMOIMHEWUHOTO JIBUKECHHS.
Habntonenue siBieHUs] HHEPIUU.
Habmnronenue usMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUU TEJL.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TE.
CrioxeHune CHil, HallpaBJICHHBIX 10 OJHOW MPSAMOW.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOTO JBIKEHUS (IIapuKa B SKHIKOCTH,
MOJIEIIH DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).
2. OmpeneneHue cpeaHEl CKOPOCTH CKOJbXKEHHUS OpycKa WM IIapuKa o
HaKJIOHHOM IUIOCKOCTH.
3. Omnpenenenue MIOTHOCTU TBEPIOTO Tea.
OnbITHI, JEMOHCTPHUPYIOUINE 3aBUCUMOCTh pacTsokeHus (medopmarmm)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.
5. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBJjieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBiieHus. /laBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bema, TemrepaTypsl. llepemaua naBneHus
TBEPJBIMU TEJIAMH, XKUIAKOCTSIMU U razaMu. 3akoH Ilackans. IIHeBmaTtuueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS JKUJIKOCTU OT TIyOuWHBI. [mapocraTudyeckuid
napanokc. Coobmaronuecs: cocyapl. [ uapaBanyeckue MexaHU3MBbl.

AtMocdepa 3emmm u atmocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBaHUS
BO3MyIIHONW 00o0nouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
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JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHus aTMOC(hEepHOTO TaBJICHHUS.
JlelicTBHE )KUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.
Jemoncmpayuu.

AN e o A e
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3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBI.

[Tepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs: CoCy/ibl.

I'mapaBinnyeckuii mpecc.

[IposiBnienue aecTBust aTMOChEpHOTO JTABJICHHUS.

3aBUCUMOCTh BBITAIKHUBAIONIEH CHJIBI OT O00BEMA MOTPYXKEHHOW YaCTH
T€JIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miaBaHus TeN: IUIABAHUE WM IMOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOWIEHHUSI TVIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

Uccnenosanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOU B
YKHAJIKOCTh YaCTH TEa.

Omnpenenenve  BBITAIKMBAIOLIEH  CUJIBI, JEWCTBYIOIIEW HA  TeJIO,
MOTPYKEHHOE B JKUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLEH CUIIBI, IEMCTBYIOLIEH Ha TEIO
B JKMJIKOCTH, OT MaccChl Tela.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JNEUCTBYIOIIIEH Ha TeJNO B JKUJIKOCTH, OT O0BEMA MOrpPYKEHHOW B
YKUJIKOCTb YaCTH TE€JIa U OT INIOTHOCTH KUKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHME JIOJAKU H
OIpeeIieHUE €€ TPYy30I0IbEMHOCTH.

PaGora u MOIIIHOCTB. JHEPru.

Mexanudeckas pabora. MoOmHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecus peruara. lIpuMeHeHune TmpaBWiia paBHOBECHsS phluyara K OJIOKY.
«3on0toe mpaBuio» MexaHuku. KoadduiueHt mnonesnoro aeicTBus (maisee —
KITI) mpocTbix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTrnueckas W TNOTEHOHAIBHAS DHEPTHS.
[IpeBpaleHne 0OTHOTO BHU/Ia MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIrUu B MEXaHHKE.

Jemoncmpayuu.

1.

[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomul u onvimol.

1.

Onpenenenue paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JABMXKEHUU Tela
110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHs pblyara.

Nsmepenne KII/] HakIIOHHON INTOCKOCTH.



4. W3yyeHune 3aK0Ha COXpAaHEHUSI MEXAHUUECKOW SHEPTUM.
8 KIIACC

TennoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH CTPOEHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUN BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CmaurBaHH€ M KaNWJUISIpHBIE ABJIEHUS. TermoBoe paclinpeHue U ckaTue.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABUKECHUSA
yacTull. BuyTpennsst sHeprusi. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPTUu:
Terionepeaaya U COBEpUICHUE paboTHI. Buasl TeIUIoNnepeaavu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIECTBA. TeMIoo0OMeH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBnenue wu
OTBEpACBAHHE KPUCTAUIMYECKUX BEUIECTB. YJeibHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHIIGHHS OT aTMoc(hepHOTO
JIaBJICHUA.

Brnaxnocts BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TEIIOTa CTOPAHUSL.

[Ipunnuner pabotel TemnoBbix aurareneir KIIJ[ TemoBoro asuraresns.
TennoBble ABUTATENM U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKEHHUS.

Habmonenaune nuddysun.

Habmronenue sBICHUI CMauyuBaHUS U KAUJUISIPHBIX SBIICHHI.
HaGnronenue TemioBoro pacimmpeHus Te.

N3MeHenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuna u3MepeHus TEMIIEPATYPHL.

Bunsl Tenonepenayu.

OxutaxkieHue npu COBEpUICHUU paOOThI.

Harpesanue npu coBepiieHur paboThl BHEIITHUMU CUJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGmroieHrie KuneHusl.

12. HaGmroieHre mOCTOSTHCTBA TEMITepaTyphl MpH TJIaBICHUH.

13. Mojenu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie pabomoel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJIIPHOTO TPUTSKCHHUS.
2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIA UJTK caxapa.
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3. OmbITel IO HAONIOACHUIO TEIUIOBOTO PACHIMPEHHs Ta30B, KUIKOCTEH H
TBEPABIX TEIL.
Omnpenenenre JaBiIeHUS BO3yXa B 0a/UIOHE MIMPHUIIA.

5. OmObITBL, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTbh JABIICHHUS BO3JyXa OT €ro

00bEMa M HArpeBaHUS WIN OXJIAKICHHUS.

6. IlpoBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOHUKA KUIKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaGmiogenue wu3MeHEHUs BHYTPEHHEM OHHEpPruM Tejla B pe3yJbTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBieHUS TeIJIO0OOMEHAa TPU CMENIMBAHUU XOJOJAHOM H

ropsiuYeu BOJIBI.

9. OmpenesnieHHME  KOJMYECTBA  TEIUIOTHI, [OJIYYEHHOTO BOJOH  MpH

TEMJI000MEHE C HArPEThIM METAITUYECKUM HTUITUHAPOM.

10. OnpenieneHne yaeiabHON TEIMII0EMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpeqienieHUe OTHOCUTEIBLHON BIIa)KHOCTU BO3yXa.

13. OnpeneneHue yaeabHON TEMIOTHI IJIABJICHHUS JIbJA.

JJleKTpU4YecKre U MATHUTHDbIE SIBJICHUS.

Onexktpuzauus Ten. /[Ba pona snexkTpudeckux 3apsaoB. B3zaumopernctBue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3apsJI0B U PACCTOSIHUS MEXY TEJIaMHM).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHomn
CYyNEePHO3UIINH JICKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKUANA 3apsi.
Crpoenne aroma. IIpOBOJHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HNCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

OnekTtpuueckas menb. Cuiga  Toka.  DJIEKTPUYECKOE  HamNpsKEHHE.
ComnpoTuBiieHHEe TPOBOJHMKA. YJIETbHOE COMPOTUBIEHUE BemnlecTBa. 3akoH Oma
o ydactka nend. llocnemoBarenbHoe W mapayuielbHOE  COCIMHEHHE
MIPOBOTHUKOB.

PaGora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH Jlxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX  MarHUTOB.
MaruutHoe nosne. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHue AJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe T1oJ€  3JIEKTpUYeckoro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. J[eICTBHE MArHUTHOIO TIOJIS1 HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IOCTOSSHHOTO TOKa. lcronb30BaHUE 3JIEKTPOJBUTaTeNie B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.



OnbiTel @apanes. SABneHne 3neKTpoMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DIIEKTpOreHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUMu.
DNEeKTPOCTAHITNN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.
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25.

DJEeKTpU3alus TEl.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3AUMOICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.

DIIeKTpOCTaTUUECKAst MHAYKIIUS.

3aK0H COXpaHEHUS IJIEKTPUUECKUX 3apsiJIOB.

[IpoBOIHUKH U TUDIICKTPUKH.

MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

W CTOYHUKH TTIOCTOSSHHOTO TOKA.

JIlencTBUS 3JIEKTPUUYECKOrO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. 'a30BbIl pazps.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHune 3JIeKTpUIECKOro HAPsKEHUsT BOJIBTMETPOM.

. Peoctar u marasuH COIpPOTUBIICHUN.

. Bzaumo1ericTBHE TOCTOSHHBIX MArHUTOB.

. MoaenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHura.
. MonenupoBaHHe€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTHoOe€ noJie Toka. DJIEKTPOMAarHur.

. [JelicTBue MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

. DNEKTPOABUTATENDL TOCTOSIHHOTO TOKA.

. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

. OnbiTel Papajes.

. 3aBUCUMOCTb HaNpaBJ€HUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro

BO3HUKHOBEHHUSI.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomuol u onvimol.

1.

oA ®

OnbITel MO  HAOMIONEHUIO AJIEKTPU3AIlMU  Tel WHAYKIUMEH U TpHu
COIPUKOCHOBEHUM.

HccnenmoBanne MAEUCTBUSA DJIEKTPUYECKOTO TIOJSI HA IPOBOJAHUKUA U
JAAJICKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUIESCKON LIETTH TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenune u peryaupoBaHue HAMPSIKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CHWJIBI TOKA, MIYIIETO 4YE€pPE3 PE3UCTOpP, OT
COIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIIUE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COINPOTHUBIICHUSI TIPOBOJHUKA OT €ro JJIMHBI, IUIOI[AIA TOIEPEYHOIO
CEUYCHUS U MaTepuaa.



8. IlpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUUM IIPU  IIOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uil CHJIBI TOKA IPU IApaUIEIbBHOM COEAUHEHHUU
PE3UCTOPOB.

10. Onpenenenne pabOThI TEKTPUUECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpeieneHe MOIMHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12. MccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HaIpsKEHUS Ha HE.

13. Onpenenenne KII/] narpeBarensi.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIECUCTBHS IIOCTOSIHHBIX MarHUTOB.

15. I3ydyeHue MarHUTHOIO IIOJIA  IIOCTOSIHHBIX ~ MarHuTOB IIPH  HX
00OBEIMHEHUH U Pa3JICICHUH.

16. McciienoBanue NEUCTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYIIKM C TOKOM M MarHhTa OT CHJIbl TOKA W HAIpaBJICHUsS TOKa B
KATYyIIKE.

18. I3ydenue nercTBHUsI MarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4eHHE padOThI AIEKTPOJBUTATEIS.

20. U3mepenue KII/I a5ekTpoABUTaTebHON YCTAHOBKH.

21. OnpITBI TIO KCCIIEIOBAHUIO SIBJICHHUSI JJIEKTPOMAarHUTHOW WHIYKIWH:
UCCIIEJOBAHUE W3MEHEHUW 3HAYEHUS W HAIPaBICHHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

MexaHn4yeckue siBJCHUSA.

Mexannueckoe JBHKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOI0 JBWKEHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nBxeHue. HepaBHoMmepHoe npsiMosiHeHOE JBH>KeHUE. CpenHsisi U MTHOBEHHas
CKOPOCTB TeJa IPYU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHOe aBikeHue. CBoOonHOe
najenue. OnbIThl ["anumes.

PaBHOMepHOE nBHXKEHUE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTEbHOE YCKOPEHHUE.

[IepssIii 3ak0oH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpuHIMII CYIIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenune mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.



Nmnynec tena. 3meHenne umnylibca. UMIynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE ABUXKEHUE.
Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTrOCTH,

TPEHUSL.

CBs3p OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH QHCPIusd TCJIa, IIOAHATOrO Hall

IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
SHEPIUu.

Jemoncmpayuu.

1.

oA

9.

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

Habnronenne MexaHMuecKoro JBUKEHHUS Tea OTHOCUTENIBHO PAa3HBIX Tell
OTCYETA.

CpaBHEHME IIyTe W TPACKTOPUM JBHKEHHsS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS MTPSMOJIMHEMHOTO IBUYKECHHS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOI'O JBUKEHUS.

Haburoienne ABMKEHUS Tesa Mo OKPY>KHOCTH.

Habmoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Temexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHYKEHUU
OTHOCUTEJIbHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHHUs Tela OT MAcChl Te€la W JACHCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CUIT PU B3aUMOJICUCTBUM TEJL.

W3meHeHue Beca Tena Npu YCKOPEHHOM JABUKEHUU.

[lepenaua umiynbca Npu B3aUMOICHCTBUU Tell.

IIpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca TPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habuntoienne peakTUBHOTO ABM)KEHUS.

CoxpaHeHre MEXaHMYECKON SHEPTHH MTPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tela Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnuie pabomuol u onvimol.

1.

KoHcTpynpoBanue TpakTta sl pa3roHa U JaJIbHEHMILIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WIH TEJIEKKU.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WU JBUKECHHS
1IapyKa I10 HAKJIOHHOM IJIOCKOCTH.

Omnpenenenrue yCKOpeHHUs Tela NpU PAaBHOYCKOPEHHOM JBMXKEHHH TIO
HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBKEHUH 0e3
HAaYaJIbHONM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHME MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.



6. WccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

7. Omnpenenennie K03PGUITMEHTA TPEHUS CKOIBKCHHS.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenrie pabOTHI CHIbI TPEHUS MPH PAaBHOMEPHOM JIBIDKCHHH Teja

110 TOPU30HTAIILHON TTOBEPXHOCTH.
10. Onpereniene  pabOTBHl  CHUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a ¢
WCIIOJIb30BAaHUEM HEIOJABMYKHOTO M MTOABHMKHOTO OJIOKOB.
11. MI3y4yeHue 3aK0Ha COXPaHCHUS SHEPTHH.
MexaHn4yeckue KoJieOaHHs W BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MMEPUOT,
4acToTa, aMIUIUTyJa. MaTreMaTudecKuil U MpYKUHHBIM MasTHHKU. [IpeBparienue
SHEPIruu MPH KoJaeOaTeIbHOM JIBUKCHHH.

3aryxatouue  koneOanus.  BwiHyxkneHHsle — konebanus.  Pe3onanc.
Mexannueckre BoJiHBI. CBolcTBa MeXaHWYECKHWX BOJIH. [IpomonbHbie U
nomepeyHbie  BOJHBI. JIMMHA BOJHBI HM  CKOPOCTh €€  pacrmpoCTpaHEHUS.
MexaHu4ecKre BOJHBI B TBEPIOM TeJIe, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKkOCTh 3ByKa W BbIcOTa ToHAa. OTpaxkeHue 3Byka. MHbpasByk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koseOaHUN Ten IO JEWCTBHUEM CHUJIBI TSHKECTA U CHIIBI
YIPYTOCTH.

Hab6ntonenue xonebanuii rpy3a Ha HUTH U Ha NIPY>KUHE.
Habmronenue BeIHYKACHHBIX KOJICOaHHI U pe30HaHCA.
Pacnpoctpanenue npo101bHBIX U MTONIEPEYHBIX BOJIH (Ha MOJICTIH).
Habmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopuble pabomul u onvimel.
1. OmpeneneHue 4dYacTOThl U TEpHoJa KoeOaHWd MaTeMaTUYeCKOro
MasTHHKA.
Ompenenenre 9aCTOTHI M TIEpUOa KOJICOAHUN TTPY>KUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JUTUHBI HUTH.
4. VccrnemoBaHre 3aBUCHUMOCTH TEpHoaa KOJIeOaHW PYKUHHOTO MasSTHHKA
OT Macchl Tpy3a.
5. TlpoBepka HE3aBUCUMOCTH MEpHUOJia KOJeOaHUN TI'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTh  Tlepuojaa  KoJieOaHU
PY>KHHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaCHUSI.
DJIeKTPOMATHUTHOE M0JIe H 3JIeKTPOMATHUTHBIE BOJIHBI.
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DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
AIIEKTPOMArHuTHbIX BOJH. Illkana »neKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DnekTpoMaruuTHas npupojga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMJIHHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounuku — cBera.  IIpsamonuHeiiHoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpakeHHE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onaydet B smH3e. Ontuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. [J1a3 kak omnTuuyeckass cucteMa. bInM3opykocTh U
NANbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. OmnbiTel Hbilotona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

[IpssmMosnMHETHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tomyuyenue n300pakeHnii B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onrtuueckuid CBETOBOI.

Xon nyuel B coOuparonieil JInH3e.

XO0J Iy4yel B pacCEeMBAIOIIEH JINH3E.

[Tonyuyenue n300pa’keHU ¢ TOMOILBIO JINH3.

[Tpunuun aeiicTBus ¢poToanmnapara, MUKpPOCKOTNA U TEJIECKOIA.

10. Mogensb riasa.

11. Paznoxxenue 0enoro cBera B CHEKTP.

12. [Tonydenue 6e510ro cBETa MPU CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH yIVIA OTPAKEHHUS CBETOBOIO Jyda OT yrjia
NaJCHUS.

2. V3ydeHue xapakTEPUCTHK U300paKEHUS TPEMETA B TUIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. Tlomydyenue n300paxxeHUI ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.
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5. Omnpenenenue (HOKyCHOTO pacCTOSHUS U ONTUYECKOW CHIIbI COOMparomen
JIUH3BI.
OnbITHI 1O Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
7. OmbITBI IO BOCTIPUSITHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBBIC (PUIIBTPHIL.
KBaHTOBbBIE sIBJICHMS.

Omneitel Pe3epdopna u ruianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noriomieHre ceeta atoMoM. KBaHTsl. JIMHedaTbie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
aapa. Hykionnas Mopaenbs aromHoro sapa. M3oronbl. PannoaktuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

AnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO MU MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuuu cuHTe3a U
nenenus saep. Microunnku 3ueprun CosHLa U 3BE3 1.

SnepHas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX H3JIyYEHUW HA >KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHSI U MTOTJIOLICHUS.

CrexTpsl pa3Iu4HbIX ra30B.

CnekTp Bogopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOLIUX U3TYUEHUH.

Peructpatus nznydeHus NpupoIHbIX MUHEPATIOB U MPOIYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnegoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOPHUTEILHO-00001IAOIMIA MOTYJIb.

[ToBTOpUTENBEHO-00001IAIOMNK MOTYJIb MIPEAHA3HAUEH AJIsI CUCTeMaTH3allH
U 0000IIeHUsT MPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE JJI NOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy 1O (u3uke a1 o0ydarolmuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMeT.

[Tpn M3y4eHUH AAHHOTO MOJYJIS PEaTu3yIoTCs U CUCTEMATU3UPYIOTCS BHJIbI
NeSITEILHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUrBAETCs JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAY4YHAas] TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBIICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUS, NPUMEHSS TMOJYYEHHbIE 3HAHMs, pelaTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
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[IpyHUMNIMATBHO AEATEIBHOCTHBIA XapaKTEP JAaHHOTO pasjesa peain3yercs
32 Cc4y€T TOro, 4YTo OOy4YalOIIMeCs BBIMOIHSIIOT 33JlaHus, B KOTOPHIX UM
IpeJIaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
busrdecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

UCIIOJIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
YUCIIE I POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HAYUHbIE OCHOBBI Han0OJee BAKHBIX JOCTUKEHUNU COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCIOIB30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUMu.

Kaxngas w3 Tem [gaHHOTO MOZYJS BKIIOYAET HSKCIEPUMEHTAIBHOE
uccienoBanue 0000IIaronero xapakrepa. Moayib 3aBepliacTcsi MpOBEIECHUEM
JMAarHOCTUYECKON U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

N3ydenune ¢u3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX

pe3yJIbTaTOB.

B pesynbrare u3ydenust GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B

YacTH:

e 1) naTpuOTHYECKOr0 BOCIIUTAHMS:

e - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(bu3nYeCKO HAYKH;

* - [IEGHHOCTHOE OTHOIICHHE K JOCTHUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kJIaHCKOT0 M JyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e - OCO3HAaHHUE BAXHOCTU MOPAITBHO-3TUUYECKUX MPHUHIIUIIOB B JIESITEIHLHOCTH
YYEHOTO;

e 3)I3CTEeTHYECKOro BOCIIMTAHMS:

e - BOCIPHUATHE ICTETUUYECKUX KAueCTB (PU3MUECKON HAyKHU: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MO3HAHUS:

e - OCO3HAaHHME IIEHHOCTH (PU3NUECKON HayKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BaXKHEWILEH COCTaBIISIOLIEH
KYJbTYpHI;

e - pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, WHTEpeca K HCCIeq0BATEIbCKON
JEATENbHOCTH;

e 5) <¢opmupoBaHus  KYyJbTYPbI 3I0pOBbSI M  3MOLUOHAJIBHOIO
0J1aronoJry4ns:

e - OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a >KW3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MacHOTO TIOBEACHHS Ha
TPAHCIOPTE, HAa JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAaHHOCTh HaBbIKa pedieKCuH, MPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TaKOTO e MpaBa y APyroro 4ejaoBeKa;

e 6) TPYA0BOr0 BOCIIUTAHMS:

e - AKTUBHOE Yy4yacTHM€ B pEHICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH WU
COLIMAJILHOM HAIpaBJICHHOCTH, TPEOYIOIMUX B TOM 4YHCIEe U (DPUINYECKUX
3HAHM;

e - HHTEPEC K MPaKTUYECKOMY M3YyUYCHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKON;

e 7)3K0JIOrM4€CKOro BOCIIMTAHUS



e - OpHUEHTAIMS Ha TMpUMEHEHHE (U3MUECKUX 3HAHUM /I pElICHHs 3a7a4 B
00JIaCTH OKPY’)KAIOIIEH Cpenbl, TJIAaHUPOBAHMS IOCTYNKOB U OILICGHKH HUX
BO3MOYKHBIX ITOCJIEICTBUI JIJII OKPYKAIOIIEN CPEBI;

* - OCO3HAHUE TJIO0ATBHOTO XapakKTepa IKOJOTUYECKUX MPOOJIeM M MyTel ux

pELICHUS;

e 8) ajanTanMu K M3MEHAKIIUMCH YCJIOBHSM COUHUAJIBHOW M NMPHUPOAHOM
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJCUCTBUU TIPU BBITIOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (HU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTuX;

* - TIOBBIICHUWE YPOBHS CBOEM KOMIETEHTHOCTH 4YE€pe3 NPAKTUYECKYIO
JIEATEIILHOCTD,

e - TOTPeOHOCTHh B (POPMUPOBAHNU HOBBIX 3HAHHM, B TOM YHCIIe (hOPMYJIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHUE Je(PHUIIUTOB COOCTBCHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAaHUE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (DU3UIECKUX
3HAHMU;

e - CTpEMJICHUE aHAJU3UPOBATH U BBISIBIIATH B3AaUMOCBS3H MIPUPOIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUCCKUX 3HAHUM;

* - OLCHKA CBOUX JCHUCTBUU C YYETOM BIUAHUSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIIEACTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
ob1rero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHbIC CHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHBIC  Y4YCOHBIC  JCHCTBHS,  PpETyJISTHBHBIC
yHUBEpCaIbHbIC yU€OHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornyeckue 1eMCTBUA:

e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKU OOBEKTOB
(s1BIEHUN);

e YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIUU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABIIATH 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX ¥ HAOIIOJEHUSX, OTHOCSIIUXCS K PU3HMUECKUM SIBJICHUSM;

e BBIBJIATh NMPUYUMHHO-CJICICTBEHHBIE CBS3UW NPU H3YYEHUU (HU3UUECKUX
ABJICHUM U TIPOLECCOB, JAEIaTh BBIBOJbI C UCMHOJIb30BAHUEM JETYyKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIOYEHUM, BBIIBUTATh THUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYUH;



CaMOCTOSTENIbHO BBIOMpaTh CMmoco0 pemieHus ydeOHol (usndyeckoin
3amaun (CpaBHEHHUE HECKOJIBKMX BApUAHTOB PEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKHe 1elCTBUA:

MCIIOJIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI SKCIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOPMYIMpPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIbITA, UCCIIEJOBAHMS,;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

OPUMEHATH Pa3jINYHble METOMAbI, HHCTPYMEHTBI M 3aIPOCHI MIPH MOUCKE U
otOope MH(pOPMALMK WIM JAaHHBIX C Y4€TOM NPEIIOKEHHOW ydeOHOU
dbuznyecKoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUIOB U (hOPM IpEICTaBICHHS;

CaMOCTOSITENIFHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMy TpeICTaBICHUS
uHbOpMAIMU W WIIIOCTPUPOBATh pelIaeMble 3aJa4d  HECJIOXHBIMU
cXeMaMH, JrarpaMMaMu, HHOU TpaduKoi U NX KOMOMHAIIUAMHU.

KoMMyHHMKATHBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:

B X0Jie OOCYXICHHS y4eOHOrO Marepuayia, pe3ysIbTaToB JabopaTOpHBIX
paboT ¥ TPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYK/1aeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHE 3a/Jaud W TOJAJCpKaAHUE
OJaro’KeaaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YyYaCTHUKOB
auanora, OOHapyXKUBATh PA3ININE M CXOACTBO MTO3HIIH;

BBIPAKATH CBOIO TOUYKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;
myOJUYHO TPEICTABIIATh PE3YIbTAThI BHITIOJTHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh W HWCIONB30BaTh  IMPEUMYIIECTBA  KOMaHIHOHM |
WHIUBUIyAIbHOH pa0OThl TNpPHU PEIICHUH KOHKPETHOW (Hu3ndecKoi
poOJIeMBbl;

NPUHAMATH €U COBMECTHOW NIEeATEIHHOCTH, OPTaHW30BBIBATH JEHCTBUS
no e€ JOCTIKEHHIO: paclpelessTh pPOJu, OOCYXIaTh MpOLEcChl U
pe3yibTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTara To
CBOEMY HAMPABICHUIO W KOOPAWMHUPYS CBOU JCHCTBUSA C JPYTUMHU
YWICHAMH KOMaH/IbI;



OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B J)KM3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOUINX
JUIA pelieHus (U3NYeCcKux 3HaAHU;

OpUEHTHUPOBAThCA B  PA3IUYHBIX MOAXOJAX MPUHATHS  pEUIeHUH
(MHIMBUAYaJIbHOE, MPUHATHE pEUIeHUs B TpYyIe, NPUHITHE PEIICHHM
rpynmoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJTOPUTM pelIeHUs (PU3UUECKON 3a/1auu Uiu
IUTaHAa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh NIPEAJIaracMble BApUaHThl PEILICHUH;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpo.]II), IMOIHMOHAJIbHbIN HHTEJJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYAllMU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH NPUYUHBI  JTOCTHXKEHUS  (HEIOCTHIXKEHHUs) PEe3yJbTaToOB
JeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTH (B TOM YMCII€ B XOJ BBITOJIHEHUS
¢u3znyecKkoro MCCIEIOBaHMA WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, W3MEHUBLIMXCS CHUTyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN AUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTrOro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpHU pelIeHNN (PU3NUECKUX 3a/1ad WIN
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XKE MPaBO JPYroro.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy oOydenus B 7 Kijiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh  MOHATHS:  (uU3MUecKMe UM  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTe3a, €AUHMIBI (PUIUUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMs BeulecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYIOIIAs
cuna, gaedopmanus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOUINECS COCY/IBI;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBUKEHUE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, pAaBHOBECHE TBEPJBIX TEJI C 3aKPEIIEHHON OChIO
BpalleHus, IMepenaya AaBiCHUS TBEPABIMU TeEJaMH, >KUAKOCTSIMHU U



razaMy, arMoc(epHOe JaBJeHHE, IUIABaHHE TeJ, IPEeBpALICHUS
MEXaHUYECKON HHEPruu) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMICTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SBIICHUE;
pacmo3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBJICHUS B MPHUPOJE:
IIPUMEPBI IBUKEHUS C PA3JIMYHBIMUA CKOPOCTSMM B JKMBOM M HEXUBOU
PUPOJIE, NEUCTBHE CHUJIBI TPEHUS B IPUPOAE W TEXHHMKE, BIIMUSHUE
aTMOC(EpHOTO JIaBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, pbluaru B
TEeJe 4YeJOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUUECKUX SBICHHI;
ONHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, UCIIOJIb3YS
¢usnyeckue BeIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEILIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEAHSASA CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSYKECTH, BEC
Tena, CWIa TpeHWs, JaBieHue (TBEPIOTO Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHUYeCKas padoTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CHJIbI, KOA()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass U NOTEHLMAIbHASI SHEPrys), NPHU ONHMCAHUM MPABUIBHO
TPaKTOBAaTh  (PU3UYECKUII  CMBICA  HCHOJB3YEMBIX  BEIMYMH, UX
0003HAaUeHUA W €JUHMIBI (PU3HMYECKUX BEJIWYUH, HAXOAHUTH (DOpPMYIIbI,
CBA3BIBAIOLIME JAHHYI0 (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEIUYMHAMM,
CTPOUTH IPpaQUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETNYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl MpaBuia CIOXKEHUs cuil (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, paBUIIO paBHOBECHs phluara (0J10ka),
«30JI0TO€ IIPAaBHJIO» MEXAHUKM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIIMChIBATh €70 MaTEMAaTHYECKOE BBIPAKEHHUE,

OOBACHATH (pU3MUECKHE SBICHMS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluuld NPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1-2
JIOTHYECKHX IIAaroB C OMOpOH Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |—2 JEWCTBHUS, HCHOJIb3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BETWYMHBI: HAa OCHOBE aHalin3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEAJTUCTUUHOCTD
NOJTy4YE€HHOM (pU3MUECKON BEINUUHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIU
($u3nYECKUX METOOB, B OIMCAHUM UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOe
npeanoioxkenue  (TUmoresy),  pasinyaTb W MHTEPIPETUPOBATH
NOJyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBO/JIBI 110 €T0 pE3yJIbTaTaM;



OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUW WIH
busnuecKux CBONCTB TEN: bopMyIUpOBaThH IpOBEPSIEMbIE
IPEIONI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PY0BaHMUS,
3aMUChIBaTh X0/ OMbITa H (POPMYIHUPOBATH BHIBOJBL;

BBINIOJIHATH MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMbBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABMXKYILErOoCs Tela OT BPEMEHU JBIXKCHHS Teja, CHUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT ILJIOIIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTu Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IUTaBaHUS TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4€OHOrO UCCIEIOBAaHUs, COOUpaThb YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NpPEIJOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl IMOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE
NPEAJIOKEHHBIX TaOMUI W TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3UYECKUX BEJIMYMH (TUIOTHOCTh
BEIIIECTBA KUIKOCTH M TBEPAOrO TeEjia, CHJIA TPEHHUS CKOJIBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIONIAs  CUJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNo, KOAI(DQPHUIMEHT TMOJE3HOTO JEUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBIMOJIHEHUH H3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
NOJIIUITHAKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKUM Tpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBOIN HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  [pUMEpax)
IPAaKTHYECKOT0 HCIHOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OOpaIEHUH ¢ MPUOOpamMu U



TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHEHUsSI 370POBbSI U COOIOACHUS
HOPM 3KOJIOTHYECKOI0 TIOBEJICHUS B OKPYKAIOLIEU CPEJIE;

OCYIIECTBISATh OTOOpP HCTOYHMKOB wuHpopManuu B HHTepHeTre B
COOTBETCTBHHU C 3aJIaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM W TIyT€M CPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIIATH
uHpopMaIMIO, KOTOpas SIBIASETCS MPOTUBOPEYMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh MPU BHIMOJHEHUN YUYEOHBIX 3aJlaHU HAyYHO-TIOMYJISPHYIO
auTepatypy  (GU3HMYECKOrO0  COACp)KAaHUS, CIPABOYHBICE MaTepualbl,
pecypebl cetu IHTEpHET, BiIaaeTh NpuEMaMu KOHCIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbBIE KPATKME MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIUU (PU3NYECKOTO COJEPKAHUS, B TOM
yucie myOJu4yHO JAeNlaTh KpaTKue COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB
WIKM y4eOHBIX WCCIENOBAHUN, MPU HTOM TPAMOTHO MCIOJIb30BaTh
W3YYCHHBIM TOHATUUHBIA ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALlAE;

IPY BBIMOJHEHUU YUYEOHBIX MPOCKTOB WM HCCIEAOBAHUN PACTIPEICISITH
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CIEIWUTHh 3a BBIOJHEHHEM TIUIaHA JCHUCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoHiry o0ydenus: B 8 kjacce npeJMeTHbIE pe3yIbTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(dHbIe TeNa, HACHIIICHHBIM M HEHACHIIICHHBIM TMap, BIAXKHOCTDH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSsS JSHEPIUs, TEIJIOBOM JBUIATElNb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JIE, TPOBOJHUKHU
Y TABJICKTPUKH, TIOCTOSHHBIN AJEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyarh sBJICHHS (TEIUIOBOE pACHIMPEHHE U C)KATHE, TEIulonepenaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIIWLIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/uIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Teronepeaaya (TemIonpoOBOHOCTb, KOHBEKIIHNS, W3JIyYEHHUE),
BJIEKTpU3alvs TEJ, B3aUMOACHCTBUE 3apsi0B, AECUCTBUA SJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICUCTBUE MATrHUTOB, JICHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs MHIYKITHS)
[0 OINUCAHMID MX XApAaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’)KaloleM MHpEe, B TOM 4YHCIe (U3WYecKue SBICHUS B TPHUPOJIE:
IIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTAJIbI B mpupoje, uiznydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,



Mopckue 6pu3bl, 00pazoBaHHe pOChl, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MoyocoB, poib MarHUTHOTO TOJS JJIs JKM3HM Ha
3emiie, NOJSPHOE CUSHUE, IPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECCTBEHHBIE CBOMCTBA (IMPHU3HAKK) (PU3UIECKUX
SIBJICHUM;

ONUCHIBATh U3yYECHHbIE CBOMCTBA T€N U (PU3UUECKHUE SBJICHUS, UCIIONIb3YS
(bu3nyuecKkre BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHAs TEMJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIuloTa
IUTaBJICHUS], yJieJbHAs TeIUIoTa NapooOpa3oBaHMs, yleldbHas TEIloTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOrO0 JEUCTBHS TEIIOBON
MAaIllMHbl, OTHOCUTEIbHASl BIAXHOCTh BO3[yXa, JJICKTPUUYECKHU 3apsm,
CUJIa TOKa, 3JIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIECHUE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BemiecTBa, padoTa U MOILHOCTb
JIEKTPUYECKOT0  TOKA), NPH ONHCAHWUM NPABWIBHO  TPaKTOBATh
¢u3nYecKuil CMBICT HCIOJIb3YEMbIX BEJIWYHH, 00O3HAUEHUS U €IUHUIIBI
¢u3nYecKuX BEIUYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
(GuU3NYECKyI0 BENUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOpUU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULUU MONeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa /115l yyacTKa IeNu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHHWS DJHEPrUM, IpPU OTOM JaBaTh
CJIIOBECHYIO (DOpMYIIMPOBKY 3aKOHA M 3alKCHIBATH €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBISABIISTH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTrHYecKux
[IaroB C OMopod Ha |—2 M3yYeHHBIX CBOMCTBA (HU3MUECKUX SIBICHHIM,
bu3nYECKUX 3aKOHOB MIJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THhlEe 3aJadyd B 2—3 JCUCTBUS, HCHOJIb3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3NUECKHME BEJIWYMHBI: HAa OCHOBE aHalln3a
YCIIOBHSI 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [UIs  pelIeHHs] 3aJadyd, BBHIOMpATh 3aKOHBI U  (POPMYJIBI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTh Pacu€Thl U CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
(bu3HYEeCKMX METOOB, HCIOIb3Ysl OMHCAHUE HCCIICIOBAHUS, BBIICIATDH
IPOBEPAEMOE IPEAINOIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOpsAJKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOJBL;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WIH
bu3nyecKuX CBOWCTB TN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS



BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl IMpPU M3IYUYCHUM OT LBETa H3Iy4yarlleil (MOrJIonarolei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHsSI BOJBI OT TEMIIEPATYphl KUJIKOCTU U
wiomaau €€ NOBEPXHOCTH, OJJIEKTpHU3aUus TeI U B3aUMOJCHCTBUE
IIEKTPUYECKUX 3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEW TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIMpOBaTh
POBEpSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHHUs]  TeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXXHOCTH BO3/lyXa, CHUJIbI TOKA, HAIpSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATH
pe3yiabTaThl U3MEPEHHM ¢ YUETOM 3aIaHHON a0COJIOTHON MOTPEITHOCTH;
IPOBOJIUTH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
OpPYroi C UCHOJIb30BAaHUEM IMPSMBIX HU3MEPEHUH  (3aBUCHMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JUIMHBL, IUIOIAAM IOIEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHWs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOTO U  MapajuIeJbHOTO  COEAMHEHUHN
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CleAys NpPeIOKeHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOMUIl M TpauKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BENWYUH (yIeibHas
TEMJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHHUPOBaTh W3MEpPEHUs, coOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJIEeIysl NPEII0KEHHON WHCTPYKLIHH, U
BBIYKCIIATHh 3HAUECHHUE BEJIMUNHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

XapaKTEepU30BaTh NPHUHIMUIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX ONucaHus (B TOM YHUCITE:
CUCTEMa OTOIUICHHMSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETYMK DIIEKTPUUECKOW HHEPTUuH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpHI, HArpeBaTEIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
PEeIOXPaHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEINb MOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUN U HEOOXOJIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npubopbl MO CXeMaM M CXEMaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, BUraTeiIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUECKUX



Lenen ¢ MociaeA0BaTeIbHBIM U apaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyas ycioBHble 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LETel;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  [pUMEpax)
IPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTH MPH OO0paIleHUH ¢ MpUOopamMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAaHEHHs 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYLIECTBJIATh MOUCK HMHpOpMaMK  (U3UUYECKOTO COACpXKAHUSA B
HNuTepHeTe, Ha OCHOBE WMEKHOUIMXCA 3HAHUM U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACISATH  HMH(POpPMALIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUYUBON MWIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3a/laHUil HAay4HO-TIONYJISIPHYIO
JUTEpaTypy (PU3MYECKOro  COAEpXkaHHs, CIPAaBOYHbIE MaTEepUabl,
pecypcebl cetu HTepHET, BiIaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOPMANHMI0O W3 HECKOIbKHX HCTOYHUKOB (PU3HIECKOIO
CONlep)KaHusi, B TOM YHCIE MYyOJUYHO TPEACTABIATH PE3yJIbTaThl
IPOEKTHOW WJIM MCCIIEOBATENbCKON NEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3eHTAIUEH;

OpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICAWUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OLIEHMBAaTb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIBI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJCHCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kJiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TMOHSTHUSL: CUCTEMa OTcué€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacThuyeckasi), TpPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK W YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CHEKTPhl UCITYCKAaHUS U MOTJIONIEeHUs, anbda, 6eTa- U raMMa-u3IIy4eHus,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUWKEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeIbHOE NBIDKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBUKCHUE, OTPAKCHUE



3ByKa, NPSIMOJIMHENHOE paclpOCTPAaHEHHUE, OTPAKCHHE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKEHHE OEJIOT0 CBETa B
CIIEKTP M CIOXXEHUE CIEKTPAJIbHBIX IIBETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3JIyYEHUS) 1O ONMHUCAHUIO0 UX XaPAKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX  (DU3WYECKUX  SIBJICHUUA B
OKpy>XaroleM Mupe (B TOM YHCIe (PU3UYECKUE SIBJICHUS B MPUPO/IE:
MPUJIUBHI U OTJIMBBI, IBUXKeHUE TuiaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBIKCHUE JKUBBIX OPraHW3MOB, BOCHPUITHE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NECUCTBUE BUIMMOTO,
yIbTPa(UOIETOBOTO W  PEHTTEHOBCKOIO HW3IYYEHHM, €CTECTBEHHBIN
PagMOaKTUBHBIN (HOH, KOCMUYECKHUE Jy4Yd, PAJMOAKTHBHOE H3JIyUeHUE
NPUPOJIHBIX MHUHEPAJOB, JIEMUCTBUE PAAUOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M YeJOBEKa), IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3MUECKHUX
SIBJICHUIM;

OTNUCHIBATh U3YYEHHBIE CBOMCTBA Ted U (U3UYECKHUE SIBJICHUSI, UCIIOJIb3YS
dbuzuyeckre BENMYMHBI (CPEAHSIEI M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOpPEHHE, TepeMeIleHHe, MyTh, YIoBas
CKOpPOCTh, CWJIa TPEHHS, CHUJIa YNPYrOCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJHOrO TMaJeHUs, BEC Tejla, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MMOTEHUHUAJIbHAS SHEPIrUsl CKaTOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IIOJHAs MEXaHUYECKas DSHEprus,
NEePHUOJl M YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPEJIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUeHNA W EAWHHIBl (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMHU BEIUYUMHAMU,
CTPOUTH TpaUKKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIONBb3Yys 3aKOH COXPaHEHHUs SHEPTyU, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIUN CYNEPHO3UIIUA CWJI, NPUHIUII OTHOCUTENIbHOCTH [ 'anmumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKCHUS U
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJ0BOTO U MaCCOBOI'0 UHCEI
P SIIEPHBIX PEaKUUaX, MpU STOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MaTEMaTUYECKOE BbIPAKEHNUE;

00BACHATh (U3MUECKUE TPOLIECCHl U CBOMCTBAa TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX



IaroB ¢ Omnopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHM,
bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud  (ONMUpAOIIMECs Ha CHCTeMy U3 2-3
ypaBHEHUH), UCTIOIB3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOITNE (HU3UUCCKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJla4yd 3alMChIBaTh KpaTKOe
YCJIOBUE, BBISIBIISTh HEAOCTAIONIME WM M30BITOYHBIE JTaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUs (u3ndeckon
BEJINYMHBI;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TTOMOIIH
(bu3MYeCKMX METOIOB, HCIOIb3Ysl OMHCAHUE HCCIIECOBAaHUSA, BBIACIATDH
MPOBEPSIEMOE  MPEAIOJNIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
NPOBEJCHUS  HUCCIEIOBaHMs, Je€JaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3HYECKUX SBICHUA WIU
bu3nUecKuX CBOWCTB Ten (M3ydeHHE BTOPOTO 3akoHa HploToHA, 3akoHa
COXpPAaHEHUSl SHEPruH, 3aBUCUMOCTh NEpUOAA KOJeOaHUU MPYKUHHOIO
MasTHUKA OT MaccChl rpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCHUMOCThH OT
aMILUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pas3nokeHue Oenoro CBeTa B CHEKTP, MU3YYEHUE CBOMCTB M300paK€HUs B
IJIOCKOM 3€pKalle U CBOMCTB M300pakeHUs MpeaMera B coOuparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB M3ITyUYEHUSs):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO  Habopa
o0opyIOoBaHUsl, ONKHCHIBATH  XOJ  ONbITAa W  €ro  pe3yJbTarhl,
(bopMyIMpPOBATH BHIBOIBI;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHUM, OTpeessis
CpeHee 3HaYeHHE U3MepsIeMON BeIMYuHbl ((POKYCHOE paccTOsHUE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHHS
(M3MEpUTENHHOTO MPUOOpa);

MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJb30BAaHUEM MPSIMBIX M3MEPEHHUM (3aBUCUMOCTb IYTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JIBJKEHMH O€3 HayaJdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHUN MAaTeMaTUYECKOr0 MasiTHUKA OT JIJIMHbI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yIJia MPEeJOMIIEHUS OT yria
naZieHus): IUJIAHUPOBaTh HCCIEAOBaHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nUecKuX BEIMYMH B BUAE TaOIUIl U T'paUKOB, JeJaTh BBIBOJIBI IO
pe3yJibTaTaMm UCCIEA0BaHNUS;

POBOJUTh KOCBEHHBbIC HW3MEPEHHUS (U3MUYECKUX BEJIMYUH (CpEeaHsIs
CKOPOCTh M YCKOPEHHE Teja TIpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOPEHHE CBOOOJIHOTO MaJCHUsI, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUS] CKOJBXKEHHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa U
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,



onTHYecKass Ccuia coOuparonieil JMH3bI, PATUOAKTUBHBIN  (OH):
IUTAaHUPOBATh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMOJIHATh U3MEPEHUS, CIENysl MPEII0KEHHOW UHCTPYKIIUMH, BBIYUCIATD
3HaYEHHUE BEJIMYMHBI U aHAJTU3UPOBATD MOIYYCHHBIE PE3YIIbTAThI C yUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHUII;

coOJr01aTh NMpaBUiia TEXHUKHA O0€30MaCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000py1I0BaHUEM,;

pa3iauyaTh OCHOBHBIC NPHU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHHBIA HCTOUYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETAapHAas MOJENb aroMa, HYKJIOHHas
MOJIeJTh ATOMHOTO SJIPa;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH Ha WX OMNHCAHHUA (B TOM YHCIE:
CHOHUJIOMETp, JATYMKHU IOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHUCKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, KaMmepa Bunbcona), uCHoib3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABJICHHM U HeoOXonumble (hU3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJB30BaTh CXEMbI 1 CXEMATHUHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIECCOB
IpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HWCIONb30BaHUs (DU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHrs 6€30IacHOCTH MpU oOpallieHur ¢ npudbopaMu H
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JIOPOBbS U COOJIIOIACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaloLEeH Cpe/ie;

OCYIIECTBISATh TMOUCK HWHGOpMAMK  (U3UYECKOTO COACpPKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI TOUCKOBBIN 3a1poc, HAXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJYyYEHHON MH(OpPMAIMK Ha OCHOBE
UMEIONINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEepaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHBIE MaTEepUAIbI,
pecypcsl cetu MHTEepHET, BIageTh mpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS HA OCHOBE
UHPOpMAIIUU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS,
MyOJIMYHO TPECTABNIATH PE3yIbTaThl MIPOSKTHOW WIIM HCCIICTOBATEbCKON
NEeSTeNbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BaTh  M3yUYCHHBIN
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (PU3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4yé€ToM OcCOOEHHOCTEH ayAuTOpUu
CBEPCTHHUKOB.

[TpomesxyTouHas arrectanus 1Mo GU3NKe MPOBOIUTCS B BUJIE KOHTPOJIBLHON



pa6otel/JIP BITP no utoram roia B COOTBETCTBUU C TOJOBBIM YYEOHBIM
rpadukom u rpadukom oreHouHbIX nporeayp OO.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBaHme pa3jieioB u Komriectso tracos JyeKTpoHHbIE (LM poBbIE)
n/m | TeM NPOrpaMmbl Bceero Kontpoabueie | Ipaxruyeckue o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pasnen 1. ®dusuka u eé posib B IO3HAHMH OKPYIKAKOLIEro MUpa
1.1 ®du3uKa - HayKa 0 IpUpoJie 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 Du3nYeCKre BEIUYHHbI 2 1 https://m.edsoo.rt/UDCTCSRJID
1.3 EctectaenHonay Hbi MeTON 2 1 https://m.edsoo.ru/ZOL7QLIIS
MO3HAHUS
Uroro no pazaeny 6
Pa3znea 2. [lepBoHayajibHbIe CBEIEHHUS 0 CTPOCHUH BelleCTBA
2.1 CrpoeHue BeliecTna 1 https://m.edso0.ru/2SJI151M41
22 I[BI/DKeHHe . B3aHMOHeﬁCTBHe 2 1 httpS//mCdSOOI'U/ZXDngLXCC
YACTHII BEIIECTBA
23 ATperaTHpIC COCTOAHHA 2 https://m.edsoo.ru/ONOVIXY 1K
BelIeCTBa
Hroro no pazaeny 5
Pa3nea 3. /IBu:xeHue M B3auUMOo/ielicTBHE TeJ
3.1 MexaHUYeCcKOe IBUKCHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, Macca, IIIOTHOCTh 4 1 https://m.edsoo0.ru/GXPU4MTSP
33 Cuta. Bunb! cun 14 1 2 https://m.edso0.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH M ra30B

Hasnenue. Ilepenaua

4.1 JIaBJICHUSA TBEPIBIMU TEJIAMH, 3 https://m.edsoo.ru/XODW367P2
KUJKOCTSIMU U ra3aMu

4.2 JlaBaeHne KUJIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4

43 AtmocdepHoe naBieHHE 6 https://m.edso0.ru/T7134SXNO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

4.4 | /ACHCTBHE KHMIKOCTH I rasa a 7 3 https://m.edsoo.r/NFE60YSNK
norpy€HHOe B HUX TEJIO
Ntoro no pazaeny 21
Paznen S. PaboTa 1 MOIIIHOCTB. JHEPrust
5.1 Pabora 1 MoIIHOCTE 3 1 https://m.edsoo.ru/75L. MREDY 1
5.2 [TpocThie MEXaHU3MBbI 5 1 https://m.edsoo.ru/504NQXK X9
53 MexaHnyeckas S3Heprus 4 1 https://m.edsoo.ru/G30454EMT
Wroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

Ne HaumenoBanue pa3uesion

KoauuyecTBo uacoB

JJ1eKTpOHHbIE (HU(POBbIE)

Kontpoiasbubie | IlpakTnyeckue
/I | ¥ TeM NPOorpamMmMbl o0pa3oBaTe/ibHbIE PeCypChl
porp Beero padoThI padoThI P peeyp
Pa3pean 1. TenioBblie IBJICHUSA
1.1 Crpoctue 1 CBOHCTBA 7 https://m.edsoo0.rt/R8QZNCIPM
BEILIECTBA
1.2 TennoBbIe MPOILECCH 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazaeny 28
Paznen 2. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEKTpUYECKHE 3apsiibl.
2.1 3apsKEHHbIE TeNla U UX 7 1 https://m.edsoo.ru/R4AQORCTQ4
B3aUMOJICUCTBUE
2.2 HocTosHmueIi o 20 2 7 https://m.edsoo.ru/PBQBOWS2B
NEKTPUUECKUIN TOK
2.3 MarsuTtHbI€ SIBJICHUS 6 1 1.5 https://m.edsoo.rt/BULAFRBRA
2.4 DTICKTPOMATHHUTHAS 4 https://m.eds00.ru/7QODSEL15
WHYKIMS
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 63 4 145

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoauuyecTBo uacoB

Ne HaumenoBanue pa3uesion K 0 JaekTpoHHble (LU(poBbIE)
/I | ¥ TeM NPOorpamMmMbl Bcero OHTPO.ILHBIE PaKTHiecKue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3pen 1. Mexann4ueckue siBJICHUSA
1.1 MexaHWeCKoe JBIDKCHHE 10 1 https://m.eds0o0.rt/CEOGHRGTL
U CIIOCOOBI €0 OIMCAHUS
1.2 BsaumoelictBue Ten 20 1 3 https:/m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAaHEHUSI 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHnueckue KoJjieOaHus 7 3 https://m.eds00.ru/S5VIGSAI3
2.2 MexaHUIECKHE BOJHBL 8 1 3 https://m.edsoo.ru/DHIJG8AS0
3BYK
Htoro no pazaeny 15
Pa3znen 3. DjIeKTPOMATHUTHOE OJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 VICKTPOMATHHTHOE N10JIE 6 2 https://m.edsoo.ru/DT98BEEY0
3JICKTPOMATrHUTHBIC BOJTHBI
Hroro no pazaeny 6
Pa3znea 4. CBeToBbIe ABJICHUSA
4.1 3AKOHBI PACMIPOCTPAHEHHS 6 2 https://m.edsoo.ru/HBN3INMK2M
cBeTa
4p | JlamseiuonTuyeckue 6 3 https://m.eds00.ru/20WNYKRX
npuOOpbI
4.3 Pasnoxenne Genoro ceera 3 2 https://m.edso0.ru/2Z5AHODTO
B CIICKTP
Hroro no pazaeny 15
Pa3pea 5. KBaHTOBLIE SIBJIEHUS
5.1 Hcnyckanue u 4 1 https://m.edsoo.ru/BKSE4AQQ8



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8

IIOTJIOMICHUE CBETa

aTOMOM
5.2 CrpoeHue aTOMHOTrO siipa 6 1 https://m.edsoo.rt/U3WX2R61B
53 SnepHble peakiuu 7 1 https://m.edso0.rt/TMMVY9VSF
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTE1bHO-0000111AK0IIMIH MOLYJI
[ToBTOpeHue n 0600IIEHNE
6.1 co/iepXaHus Kypca 9 2 https://m.edso00.ru/JKQXVISBE
dbusuku 3a 7-9 knacc
Wroro no pazueny 9
OBILEE KOJIMYECTBO 102 27

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INIOYPOYHOE INTAHUPOBAHUE

7 KJIACC
Ne Tenm « Komriecrso qIZ‘COB n Hara JeKTPOHHBbIE HU(POBHIE
n/n eMa ypora Bcero OHTPOJBHbIC paKTHiecKue u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
®duznka — HayKa 0 IpUpOJIE.
1 SIBnenus npupoasl. 1 https://m.edsoo.ru/35YPBIWS5K
dusnuecKue sIBIeHUs
Mexanuueckue, TEIIOBbIE,
2 DJIEKTPUYECKUE, MATHUTHBIC, 1 https://m.edsoo.ru/116US3L6H
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 DH3MNECKHE BEINIHHBL M HX 1 https://m.edsoo.ru/6ZYFTFPA7
U3MEpPEHHE
Ypok-uccnenoBaHue
"U3MepeHne TeMieparypbl
4 IIPY TTIOMOLIM KUJKOCTHOTO 1 1 https://m.edso0.ru/VQGCNSIMP
TEPMOMETPA U JaTUUKA
TeMieparypbl"”
Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKH U3Y4alOT
PUPOLY.
5 EcrecTBEeHHOHAYUYHBIN METOT 1 https://m.edsoo.ru/3LPP2HPX?2
no3Hanus. Onucanue
(bu3nYecKuX SBJIECHUH C
ITOMOLIBIO MOJEIIEN
Ypok-uccnenoanue
"IIpoBepka rumoTe3bl:
6 JQJIBHOCTD T0JICTd THapuka, 1 1 https://m.edsoo.ru/9YLZITEMU
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIE, UeM OOJIBIIIE
BBICOTA IMycKa"



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

Crtpoenue BemectBa. OMBITHI,

«Onpez[eﬂeHI/Ie IJIOTHOCTH

7 JIOKa3bIBaIOIIKE JUCKPETHOE https://m.edsoo.ru/FSPU40LYR
CTPOCHHE BEIIECTBA

8 JIBMIKeHHE YacTHll BEIIeCTBA https://m.edsoo.ru/HQ31SN1F3
VYpoxk-uccnenoanue « ONbIThI

9 10 HAOJIOIEHUIO TEIUIOBOIO https://m.edsoo.ru/FT87UNTLS
pacIIUpEHHs Ta30B)

10 ATpCraTHBIC COCTOAHUA https://m.edso0.ru/STRDWACXM
BEIleCTBa
B3anmocBs3b MEXIY
CBOMCTBaMU BEIICCTB B
pa3HBIX arperaTHbIX

11 COCTOSTHUSX U UX https://m.edsoo. /AWM IDBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJbI
Mexannueckoe OBMKEHUE.

12 PaBHomepHOE 1 https://m.edsoo.ru/3IW6CCIHB1
HEPaBHOMEPHOE JIBHIKCHHE

13 CropocTs. EuHmuer https://m.eds00.ru/29GPTJAKL
CKOpPOCTHU

14 Pacaer myTu u Bpemenu https://m.edsoo.rt/PVHMNWAUA
JBYKEHUS
Wuepuust. 3aKoH HHEPLMH.

15 BsaumoneHCTBHE TeI KaK https://m.edsoo.ru/KX5510IBX
NpUYMHA U3MEHEHUSI CKOPOCTHU
JIBYDKCHUS TEJ
IInoTHOCTH BemecTBa. Pacuer

16 Macchl 1 00beMa Tejla O €ro https://m.eds00.ru/0S71X3DPS
IUIOTHOCTH

17 | Jlabopatopnas padora https://m.edsoo.r/OH22PX7CX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX

TBEPAOIO TEIay

Pemenue 3agay mo reme

18 " " https://m.eds00.ru/50DYVYG49
[T10THOCTB BelecTBa

Cwuta KaK XapakTepHUCTHKA

19 B3aumojiecTBus Ten. Cuna https://m.eds00.ru/NV56FY 1G2
yrpyroctu. 3akoH ['yka
JlaGopaTopHnas pabota
«3y4yeHune 3aBUCUMOCTH

20 pacTsoxeHus (aedpopMariin) https://m.edsoo.ru/PXXW6DHXE
IIPYKUHBI OT IPUJIOKEHHON
CHIIBI»

21 sBnenne Tarorenns. Cuna https://m.eds00.rt/OCWIXFNQE
TSKECTH
CBsi3b M@Ky CUIION TSKECTH

gp | WMaccoit Tena. Bec rena, https://m.edsoo.ru/SPZHPV Y]
Pemenue 3amay o Teme
"Cuna tsoxectu”
Cuna TspKecTH Ha Ipyrux

23 raHerax. Guznyeckue https://m.edsoo.ru/IM2DOKYLI
XapaKTePUCTHUKH TUIAHET

24 M3mepenue cuil. JlnHamMomeTp https://m.edsoo.ru/ITIZGKCKH

25 Bec tena. HeBecomocTh https://m.edsoo.ru/UAOISQSRE
CrnosxeHue IByX cull,

26 | MAHPABICHHRIXTIO OAHOH https:/m.edsoo.rw/L6SNUZVZS8
npsiMoii. PaBHOIEHCTBYOIIIAS
CUJI

27 Pemerue sapau no reme https://m.edso0o.ru/MKPXDZNXS5

PaBHoOzelicTBYIOIIAs CHIT

TpeHue CKONbKXEHUS ¥ TPEHHE

28 nokost. TpeHue B mpupojie u https://m.edsoo.ru/TAIEOSMMH
TEXHHUKE

29 JlaGopaTopHas pabota https://m.edsoo.ru/TAQP4B30A



https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA

«3y4yeHune 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIBKECHUSA OT
CWJIBI JABJICHUS U XapaKTepa
COIPUKACAIOLIUXCS
MTOBEPXHOCTEI

Pemenne 3amau Ha

30 omnpejeeHue https://m.eds00.ru/5YY23XXSD
PaBHOACHCTBYIOUIEH CHJIIBI
Pemenne 3amad mo Temam:

31 «Bec enay, «I pagraeckoe https://m.eds00.ru/T9V639RZF
nu3o0paxenue cuimy, «CHIIbD,
«PaBHOACHCTBYIOIIAS CHIDY
KoHnTtponbHas paboTa mo
TeMaM: «MeXaHHIeCKOe

32 ABIOKCHIE, «Macca, https://m.edsoo.ru/PAROSWE4D
IJIOTHOCTBY, «Bec Temay,
«I"padnueckoe n3o0pakeHue
crny, « CHITBDy
Jasnenune. CriocoObl

33 YMEHBIIEHUS U YBEITUYECHUS https://m.edsoo.ru/25TVMI1FDL
JIaBIICHUS
JlaBnenue ra3a. 3aBUCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa, https://m.edso0o.ru/544YMX9WR
TEMIIepaTypbl
[Tepenava naBneHus

35 TBCPIILIMHU TETaMH, https://m.eds00.ru/CG5POSNWO
JKUJIKOCTSIMH M Ta3aMH. 3aKOH
ITackans
JlaBiieHuE B )KUJIKOCTH U Tase,

36 BBI3BAHHOE JEUCTBUEM CUJIBI https://m.edsoo.ru/K7T1219UC
TSDKECTHU

37 Pemerue 3anat no Teme https://m.edsoo.ru/UHHC5RB6W

((ﬂaBJ'IeHI/IC B XXUJKOCTH U



https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W

raze. 3axkon [Tackaisy

38 Coobmaromnmecs: CoCyabl https://m.edsoo.ru/7HDBMDHR?2
39 I'mapaBnuueckuii mpece https://m.edsoo.ru/67X2LF396
40 | Manomerpsi Hopuesor https://m.edsoo.ru/SG846G7IS
YKUJKOCTHBIN HAacocC
Atmocdepa 3emmn. [Ipuannb
CyILIECTBOBAHUS BO3yILIHON
41 000notKH 3eMH, https://m.edsoo.ru/DRQ6ZPWIM
3aBUCHUMOCTh aTMOC(HEPHOTO
JaBJICHUSI OT BBICOTHI HaJl
YpOBHEM MOpsi
42 Bec Bosnyxa. Ammocgeproe https://m.edsoo.rt/PYRNEDISY
JTABJICHHC
43 HMsuepenne ammocdeproro https://m.edsoo.ru/2183TIPD4
nasienus. OneiT Toppuuesu
3aBUCHUMOCTh aTMOC(HEPHOTO
44 JABJIEHUS OT BEICOTHI HAJT https://m.edsoo.r/Y WIFWMZI1J
YpOBHEM MOPSI
bapometp-anepous.
45 ATMOcdepHOe TaBIeHIE Ha https://m.edsoo.r/ WBNXTP7GR
pa3IMYHBIX BBICOTaX
46 Penerue 3agad no Teme https:/m.edsoo.ru/YWVWLSTA
AtMocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TENO. https://m.edsoo.ru/SMGIFR466
ApxumeoBa cuia
JlaGoparopHas paboTa
«Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBI, https://m.edsoo.ru/7U40IDLK?2
JICUCTBYIOILIEH HA TEJO,
MOTPYKEHHOE B JKHUJIKOCTh
49 JlaGopaTopHasi paboTa 1mo https://m.edsoo0.ru/OUOBGKKSW



https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW

TeMme «Hccinenosanue
3aBHCHMOCTH Beca Teja B BOJC
0T 00BbEMa NOrpyKEeHHOH B
JKUJIKOCTDb YaCTHU TEJIa»

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue
apeoMeTpa Ui
KOHCTPYHPOBAHUE JIOJKU 1
ofpeieNieHne eé
rpy30onoabpEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3amad mo Temam:
«ITnaBanue cyaosB.
BosznyxomiaBanue»,
«JlaBneHue TBEpABIX TEI,
JKUAKOCTEN U Ta30BY

https://m.edsoo.ru/R7ZVHLA60Q

53

MexaHuyeckas pabora

https://m.edsoo.ru/1YIR6J7L5

54

Momnocts. EquHuiibt
MOIITHOCTH

https://m.edsoo.ruw/4UUXIHR1X

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBACMOM MPH
noabEMe 1o Jectauie"

https://m.edsoo.ru/GDB065558

56

[IpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha plyare

https://m.edsoo0.ru/8YRUOUGS?2

57

KonrtponbHas pabora no reme
«/laBiieHME TBEPIBIX TEI,
SKUIKOCTEH U Ta30By /
Bceepoccniickas mpoBepoyHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepHbrii ypok. Pabora ¢
TEKCTaMHU 110 TeMme «/laBneHue
TBEPBIX TEN, )KUIKOCTEN U
ra3oB» / Beepoccuiickast

https://m.edsoo.ru/RFCSYB9F8



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8

poBepoyHas paborta

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas

59 0.5 https://m.edsoo.ru/KR7VOIXUT
pabora «MccnenoBanue
YCIIOBUI paBHOBECHS PblYara
Pemenue 3ama4 no teme

60 «YclloBUSI paBHOBECHS https://m.edsoo.ru/6AXDHFS8N
pblyaray
KoaddumuenT nonesnoro
JECUCTBUS MEXaHU3Ma.

61 JlaGopaTopHnas pabota 0.5 https://m.edsoo.ru/4AYEYZDMW
«M3mepenne K11/ HaknoHHOM
IUIOCKOCTH

62 ,1,);211]166()1?? ;Zﬁzoiziegﬁ i https://m.edsoo.ru/VESXBQLVS
Mexanuueckas YHeprusl.

63 Kunernueckas u https://m.edsoo.ru/3HQE7HOYK
MOTEHIIMATbHAS SHEPTHUs

64 3axon COXPAHCHITT https://m.edsoo.1ru/46Y227ZPME
MEXaHHYECKOHN SHEPTUH
YPpOK-3KCIIEpUMEHT IO TEME
"IKCepUMEHTAIbHOE
orpesieNieHue N3MEHEHUS

65 KMHETUYECKON U 1 https://m.edso0.rt/SM7E7YTZC
MOTEHIIUATHHON YHEPTHH MIPU
CKaThIBaHHH TeJa 10
HAKJIOHHOM 11ocKocTh"
KonrtponsHas pabora o Teme

66 «PaboTa 1 MOIIIHOCTE. https://m.edsoo.su/AECZ9T7EC
DHeprus»
PesepBHrlit ypok. Pabota ¢

67 TEKCTaMH 110 TEME https://m.edsoo.ru/MJJIPGGSA3

"MexaHndeckoe aBrKeHue"



https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

68

PesepsHsliit ypok. Pabora ¢
TexkcTamu 1o Teme "Pabora.
MormtHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

KoaunuecTBo uacoB

Ne Tema vDoOKa K n Hara DJIeKTpOHHbIe U poBbIe
n/n P Bcero OHTPOILHbBIC paKTiieckue HU3y4eHusi | o0pa3oBaTeJbHbIC PeCypChI
padoThI padoThI

OcHOBHBIE TIOJIOKEHUS

1 MOJICKYJIAPHO-KHHETHHCCKON 1 https://m.edsoo.ru/10BIEJ8GQ
TEOPUU U UX OIBITHBIE
IIOJITBEP K ICHUS

2 Macca 1 pasmep aTomos u 1 https://m.edsoo.ru/OMIN4E3EH
MOJICKYT
Monenu TBEPAOTO, )KUIKOTO U

3 ra3000pa3HOro COCTOSHUMN 1 https://m.edsoo.rut/HVW3IWMRAS
BElIeCTBa
OObsicHEeHHE CBOWCTB
TBEPAOTO, )KUJIKOTO U

4 ras000pasHoro COCTOANUHA 1 https://m.edsoo.ru/DJYTZQHS83
BELIECTBA HA OCHOBE
MIOJIOKEHUN MOJIEKYJISIPHO-
KHUHETUYECKOW TeOpUn

5 Kpucranmmieckue 1 https://m.eds00.ru/8G73PVM40
amop(HbIe Tena
CmauuBaHue u

6 KaluJUISIPHOCT. | https://m.edso0.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSKEHUE

7 Tenosoe pacummperie i 1 https://m.edsoo.r/I3N30OKSSL
ckarue
Temnepatypa. CBs3b

8 TEMIIEPATYPHI CO CKOPOCTBIO 1 https://m.edsoo.ru/5XSV6F15B
TEIUIOBOTO JIBH)KEHUS YaCTHUIL

9 BHYTPEHIS SHEPIIL 1 https://m.edsoo.r/BBVCI9MH6

CroocoObl U3MEHEHUS



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6

BHYTPEHHEHN SHEPrUuu

10 Buael Terionepenaun https://m.edsoo.ru/WF4J3070P
Ypoxk-koHpepeHuus
"IIpakTHueckoe

11 HCH? JIb3OBANHE TCILTOBRIX https://m.edsoo0.ru/UU910QFZW
CBOWCTB BEIIIECTB H
MaTepHUasoB B IEJISIX
sHeprocoOepekeHus"

12 KogmaecTso Tenoter. https://m.eds00.ru/88291DDIZ
Y aenbpHas TEMIOEMKOCTh
YpaBHEHHE TEIIIOBOTO

13 Oamanca. TermooOMeH u https://m.edsoo.ru/P52QUVQIJE
TEIUIOBOE paBHOBECHE
JlaGoparopHas paboTa
"HccnenoBanue sBICHUS

14 TEII000MEeHa Npu https://m.edsoo.ru/FR2ZN6NSGV
CMEIIMBAaHUH XOJIOHOMN U
ropsiueit Bojnl"
Pacder konudecTBa TEIUIOTHI,
HEOOXOIUMOTIO I

15 HarpeBaHus Teja u https://m.edsoo.ru/JSMRA1APW
BBIJICJISIEMOTO UM TIPH
OXJIAXKICHUH
JlaGopaTopHnas pabota

16 "Onpenenenue yaeabHOMU https://m.edso00.ru/40IT1ZJAH
TEIJI0EMKOCTH BemiecTna'

17 JHEprusl TOMMBA. ¥ ACTbHAA https://m.eds00.ru/683 AIXY WS
TEIUIOTa CropaHus
[LnaBnenue u oTBEpACBaHUE

18 KPUCTAJUIMYECKUX TEJ. https://m.edsoo.ru/JHESA1PJF
VY enpHas TEMI0Ta MIaBJISHU

19 JlaGopaTopHas pabota https://m.edsoo.ru/LCQXVHGHD



https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD

"Onpenenenne yaeabHOU
TEIJIOTHI IUIaBJIeHU Jbpaa"

[TapooGpa3oBanue u

20 https://m.eds00.1u/CQG4DQKML
KoHjeHcauus. Mcnapenue
Kunienue. Y nenbHas temiora
napooOpa3oBaHus U

21 KOHEHCAIUU. 3aBUCUMOCTD https://m.edsoo.ru/Y7HDIM2GZ
TEeMITepaTypbl KUTICHHS OT
aTMOC(hEpPHOro JABJICHHUS
BnaxnocTs Bo3ayXa.
JlaGopaTopHnas pabota

22 "Onpenenenue https://m.edsoo.ru/7TKP37W0J1
OTHOCHUTEILHOH BIQXXKHOCTH
BO3ayXxa"
Pemenue 3agayu Ha

23 ONpeAesICHUE BIAXKHOCTH https://m.edsoo.ru/N4XJEXGAL
BO3/lyXa
[IpuHIMIBI paOOTHI TETIIOBBIX

24 Asuratenei. [aposas https://m.eds00.rt/6BKWSWYG6
TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHus
KII/I TerioBoro aBuraTessi.

25 TenoBble ABUTATEIN U https://m.edsoo.ru/UJA3SDRDOH
3alUTa OKPY)KAIOIIEH CPeIbl
3aKOH COXpaHEHHUs U

26 MpEeBpallCHHS YPHEPTUU B https://m.edsoo.ru/B1IKX6RPQ9
TEIJIOBBIX MTPOIIeccax
[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "TermnoBsie

27 sBiieHus. Msmenenue https://m.eds00.1u/9AQS53CC7C
arperaTHbIX COCTOSIHUI
BelecTra

28 KontpospHas padoTa mo Teme https://m.edso0.ru/0X03133KU



https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU

"Teru1oBbIE IBJICHU.
M3meHeHue arperaTHbIX
COCTOSIHMH BeriecTsa"

Dnektpuzanus Ten. [[Ba pona

29 https://m.edsoo.ru/9E85KDQMD
3JIEKTPUYECKUX 3aps 0B
Ypok-uccnenoanue

30 "3HeKTpH3UaHH’I el https://m.edsoo.ru/JALQFK67J)
WHIYKUIWEH U ITPU
CONIPUKOCHOBEHUH"

31 B3auMOHCTBHE 3apsKeHHbIX https://m.edsoo.r/LIJCQZZS9
ten. 3akoH Kynona
DJIEKTPUYECKOE TOJIE.
Hanpst>xeHHOCTB

32 3JIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/N79CZGZ1]
[IpuHnun cynepno3unun
3JEKTPUUECKUX MOJIEH
Hocurenu snektpuyeckux

33 3apsiioB. DJIEMEHTAPHBIN https://m.edsoo.ru/AFOIKADMV
3apsia. CtpoeHue aToma
[IpoBOAHUKY W AUDIIEKTPUKH.

34 3aKOH COXpaHEHHUs https://m.edsoo.ru/USJR991PB
AEKTPUYECKOTO 3apsa
Pewenne 3anau Ha

35 MIPUMEHEHNE CBOMCTB https://m.edso0.rt/SXWWOSWIJI5
JIEKTPUYECKUX 3apsI0B
DNEeKTPUUECKUN TOK, YCIOBUS

36 Cro CYMCCTBOBANHA. https://m.edsoo.ru/ISIMP3J3M
HcTouHnKH 31€KTPUYECKOTO
TOKa

37 JIeHCTBHS DIICKTPUIECKOrO https://m.eds00.ru/QSWUTCKVT
TOKa

38 YPpok-HcCleOBaHUE https://m.edsoo.ru/ZHMKZM4JU



https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU

"JleficTBHE NEKTPUYECKOTO
10JIs1 HA IPOBOJIHUKHU U
JIUIJICKTPUKH"

39

DIIEKTPUUIECKHI TOK B
METaJuIax, KHUIKOCTSIX M ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DneKTpudecKas merb 1 e€
COCTaBHBIE YaCTH

https://m.edsoo.rt/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
peryJIMpoBaHue CUJIbI TOKa"

0.5

https://m.edsoo.ru/9L. HH7UNJI

42

DJeKTpUUecKoe HapsHKEHHE.
BoasT™metp. JIaboparopHas
pabota "U3mepenue u
peryJMpoBaHue HaOpsHKeHus"

0.5

https://m.edsoo.ru/X7POJOFGH

43

ConpoTuBieHue MPOBOAHHKA.
VY nenpHO€E CONPOTUBIICHUE
BEIIIECTBA

https://m.edsoo.rw/ESUO0SPCAG

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUTMHBI, TUTOIIA TN
MOTIEPEYHOT0 CEUYCHHUS U
Marepuana"

https://m.edsoo.ru/4JDA8GZNX

45

3aBUCUMOCTDH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
yJacTKa IeNu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlabopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
CHUJIBI TOKa, UYIIIETO Yepes
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsLKeHHs Ha
pesucrope”

https://m.edsoo.ru/X5STHIN3RM



https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarenpHOE U
napajuieIbHOEe COEIUHEHNUS
HpOBOJIHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGopaTtopHast pabota
"[IpoBepka mpaBuiia
CJI0’KEHHUSI HANIPSKEHUN ITpU
MoCIe0BaTeIbHOM
COCIMHCHUH JIBYX
pe3uctopon”

https://m.edso0o.ru/VQ3VYPOTS8

49

JlaGopaTopHnas pabota
"IIpoBepka nmpaBuiia AJsl CHIIbI
TOKa MpHU NapauieTbHOM
COCIMHEHUH PEe3UCTOpPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma 1ist
pa3anHor0 COCINHCHUA
MIPOBOJHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

PaboTa 1 MOIIIHOCTE
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"OnpezneneHue paboThl U
MOITHOCTH JJIEKTPHYECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8IHA

53

DJeKTpUuIecKue Lenu 1
HOTPEOUTEH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHC

https://m.edsoo.ru/1L.3KZ2XT.M

54

[TocTostHHBIE MATHUTBHI, UX
B3aMMOJCICTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccienoBaHue
"N3y4yenue nosein
MOCTOSIHHBIX MarHuTOB"

https://m.edsoo.ru/1GL7RIJIQOR



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarautHoe noyie. MarautHoe
IoJie 3eMIIU U €r0 3Ha4YEHUE
IUIA JKA3HU Ha 3eMiie

https://m.edsoo0.ru/R3IXXIJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DIIeKTpUUECKHUE 3apsibl.
3apspKeHHbIE Tena U UX
B3aUMO/JICUCTBUA.
ITocTOSAHHBIN SEKTPUUECKUI
TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonrponsHast pabora o Teme
"DneKTpUUECcKue 3apsabl.
3apspKeHHbBIE Tela U UX
B3aMMOJICHCTBHS.
IToCTOSIHHBIN 3JIEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/ZISSW47Z7W

59

PesepBHblil ypok. Pabora c
TEeKCTaMU 10 TeEME
"TToCTOSIHHBIN NEKTPUUIECKUI
Tok" / Beepoccuiickas
poBepoYHas pabora

https://m.edsoo.ru/EQRLKPTIU

60

OmneIT OpcTena. MaruutHoe
T0JI€ IEKTPUUECKOro TOKa
MarauTHoe 1ose KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[Ipnmenenue
JIIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"N3yuenue nencTBus
MarHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM"

0.5

https://m.edso0o0.ru/KG8XDIUWD

62

SHGKTPOI[BI/II‘EITGHL

https://m.edsoo.ruw/7VYQQDMFN



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN

MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
DIIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
u3yueHre padoThl
3JIEKTpoABUTaTENS "

63

OmnbiTel Papanes. 3akoH
3JIEKTPOMAarHUTHOU
uHayknuu. [Tpasumno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoObl
MOJTYYEHUS DIICKTPUICCKON
SHEPrUH. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

https://m.edsoo.rw/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexTpuueckue u
MAarHUTHBIC SIBJICHUS"

https://m.edso0.rut/GFS9PNCEB

66

KonTponbhas pabota no teme
"DnexTpuueckue u
MarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepHsiit ypok. Pabora c
TeKkcTaMu 110 TeMe "TerioBrie
aBiaeaus"

https://m.edsoo.ru/4B8GKYQ1X

68

PesepHsblit ypok. Pabora c
TEKCTaMU I10 TEME
"MaruuTtHble aBiaeHud"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoauuyecTBo uacoB

Ne Tema vDoOKa K n Hara DJIeKTpOHHbIe U poBbIe
n/n P Bcero OHTPOILHbBIC paKTiieckue U3ydyeHHsi | 0o0pa3oBaTe/ibHbIE pecypchl
padoTbl padoThI

1 Mexanueckoe ABiKeHHE. 1 https://m.edsoo0.ru/UP3188VCD
MarepuanbHas TOUKa
Cucrema orcyera.

2 OTHOCUTENBHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO JBUKEHUS

3 Papromeproe npamomHeiiHoe 1 https://m.edsoo.ru/E65SRWOZKO
JBUKECHHE
HepaBHomepHOE

4 MPAMOITHHCHIOC ABIDKCHHC. 1 https://m.edsoo.ru/L043PYTGB
CpenHsisi ¥ MTHOBEHHas
CKOPOCTh
[IpssmMonunenHoe

5 PaBHOYCKOPEHHOE JBHKECHUE. 1 https://m.edsoo.ru/8KUY WCHBO
Yckopenue
CKopocCTh NPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1 https://m.edsoo.ru/HXCDF3ZC8
['paduk ckopocT
JlaGopaTopHnas pabota
"OnpeneneHne yCKOpeHus Tea

7 MIpU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS8
JIBIDKECHUU 110 HAKJIOHHOU
IJI0CKOCTH"

8 CBobozwoe manexue Tex. 1 https://m.edso0.ru/NMQA4GGEQ
Omnpithl ["asinest
PaBHOMeEpHOE ABMXKEHUE TIO

9 okpyxHocTu. [lepuoa n yactora 1 https://m.edsoo.ru/PVRBIDTTH

oOparenus. JInHeHas u



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

YIj10Basg CKOpOCTHU

10 Hentpoctpemntensroe https://m.eds00.rt/OSLFGWEZY
YCKOpEHHUE

11 Iepeiid saxon HyioToma. https://m.edsoo.ru/T4ADTURL3K
BekTop cuibl

1o | Bropoii sakon Herorona. https://m.edsoo.r/SA28NGVEV
PaBHOIeHiCTBYIOIIASI CHJIA

13 | [Tpermi saxon Herorona. https://m.edsoo.r/XPEY G64RM
Cynepno3unus Cui

14 Peruerye 3aziat Ha npumenerue https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJ

16 Pemenne sanas o reme «Cuna https://m.edsoo.rt/HMLIAMN]12
YIPYTOCTHY
JlaGopaTopHnas pabota

17 «Omnpenenenre KeCTKOCTU https://m.edsoo.ru/T4PAJAFV 1
MIPYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4WPRASI7

19 | Pemennesazatno reme «Cuia https://m.edsoo.r/PIDH2DCIT
TPEHUSD»
JlaGoparopHas paboTa

20 "Onpenenenue korpduureHTa https://m.edsoo.ru/C56RD8K X8
TPEHHUsI CKOJIbKEeHHS"
Pemenne 3agad mo teme

21 "3akonsl Hetotona. Cuna https://m.edsoo.ru/VT3T38KBU
ynpyroctu. Cuna tpeHus"”
Cuiia TSOKECTH U 3aKOH

22 BCCMHPHOTO TATOTCHHA. https://m.edsoo.rt/MEETXGF6Q
YckopeHne cBOOOTHOTO
naJacHUs

23 Ypok-Kkon(epenuus " JBiwxenue https://m.edsoo.ru/BLGGQ9259

TEJ BOKPYT T'PaBUTAIHOHHOTO



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259

nenTpa (CosnHevHast cuctema).
lanmaktuku"

Pemenue 3amau nmo teme "Cuna

24 TSYKECTU U 3aKOH BCEMHUPHOTO https://m.edsoo.ru/VO2GV8YAT
TSAroTeHus"

25 HepBaH KOCMITiecKas CKOpOCTb. htLps//medsoom/563XRG6ED
HeBecomocTh U meperpysku
PaBHOBecue MaTtepuaabHON
TOYKH. AOCOIIOTHO TBEPAOE

26 IZﬁZ.cP:;Z)Oei?;fHEZ‘SEig: https://m.edsoo.ru/AONEMB459
BpalleHusi. MOMEHT CHJIBI.
IleHTp TsIRKECTH
PaBHOBecue MaTepuanbHON
TOYKU. AOCOIIOTHO TBEPAOE

27 ;Zig':;;;%ﬁf;;i?gﬁg: https://m.edsoo.ru/GAMQW4SLS
BpalleHusi. MOMEHT CHIIBI.
IleHTp TsRECTH
Pemenue 3aiay no reme

28 "MowmeHT cuibl. Llentp https://m.eds00.ru/0QJSN205C
TsKecTH"
[ToaroroBka K KOHTPOJIBHOM

n

29 g :g(;(T:HEIIZ T;f;ﬂ%;:;zf;;;moe https://m.eds00.ru/8D7SUVXS5]J
Ten"
KonrtponsHas pabora o teme

30 "MexaHn4ecKoe IBHKEHUE. https://m.edsoo.ru/J1BOUJ2YG
B3aumopeiictBue ten"
Nmnynec Tena. UMIyasc CUIbL.

31 3KOH COXPAHCHHA HMITYJILCA. https://m.edsoo.ru/7PISBWQD?2

VYipyroe u Heynpyroe
B3aNMOJICHCTBHE



https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2

Pemenne 3agau o reme "3akoH

32 " https://m.edsoo.ru/LQO6EH8F9
COXPaHEHHUS UMITYJIbCa
Ypok-koHpepeHIHs

33 "PeakTuBHOE NBHKCHUE B https://m.edsoo.ru/3UH32H4RL
MIPUPOJIC U TEXHUKE"

34 Mexammaeckas padota n https://m.edsoo.rw/FCOHVOYXP
MOIIIHOCTb

35 Pabora cubt TDKECTH, CHITEL https://m.edsoo.ru/Y4H20MDHI
YOPYTOCTH U CUJIbI TPEHUS
JlaGopaTtopHnast pabota
«Ormpenenenue pabOTHI CUITBI

36 TPEHHUS TPU PABHOMEPHOM https://m.edsoo.ru/609HFE1P8
JBUKCHHUH TeJa IO
TOPU30HTAJILHOM MMOBEPXHOCTH

37 | CBA3b OHCprHH H paboThi. https://m_edsoo.r/ZIFB7LSEF
[ToTennuanpHas SHEPTUS
Kunernueckas sHeprus.

38 Teopema 0 KUHETHYECKOM https://m.edsoo.rt/ WKXTL7INXVR
SHEPTUU

39 3aKOH COXpAHEHH SHEPIUH B https://m.edsoo.ru/FMM2S69EB
MEXaHUKE
JlabopaTtopHnast pabota

40 «M3yueHue 3aKkoHa COXpaHEHUS https://m.edso0.ru/0TVKSKIXB
SHEPTUN»

41 Konebarennoe apwierme u ero https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTUKU
3aTyxaromye KoaeOaHusl.

42 BrinyxieHHble KoeOaHusl. https://m.edsoo.ru/I3ZKD2M 12
Pe3onanc

43 | Maremariieckuit u https://m.eds00.r/O71PZDMI |
NPYKUHHBIA MasiTHUKU

44 YPpOK-HCCIENOBAHUE https://m.edsoo.ru/BACA6R4KS



https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS

«3aBUCUMOCTH TIEpHOJA
K0J1€0aHUi OT )KECTKOCTH
HNPY>KUHBI ¥ MAaCCHI IPy3a»

45

[IpeBpanienue 3Hepruu npu
MEXaHUUYECKUX KOJIeOaHUIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTopHnas pabota
«Omnpenenenre 4aCTOTH U
nepuoJia KojaeOaHuit
MPYKUHHOTO MasiTHUKA)

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHnast pabota
«ITpoBepka HE3ABUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBELICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48

Mexannueckue BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpOI[OJ'H:HBIC U NIOMCPCUHBIC
BOJIHBI

https://m.edsoo.ri/QHBQ3USXV

49

VYpok-koHpepeHus
"MexaHH4eCcKHE BOJIHEI B
TBEpAOM Tere. CelicMuueckue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS

51

Ypok-uccnenoBaHue
"HaOmroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YacCTOThHI"

https://m.edsoo.ru/SRPRGGZVS8

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUN PE30HAHC

https://m.edso00.ru/AOY3HSN3G

53

VYpok-koH(pepeHus
"V1bTpa3ByK U HH(]pa3ByK B
MIPUPOJIC U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U



https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnyeckue
KoJIeOaHMs ¥ BOJHEI"

https://m.edsoo.ru/7YAJAVS5TM

55

KonTtponbHas pabora o teme
"3aKOHBI COXpAHEHUS.
Mexanuueckue KojaebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7744VH

56

DIIeKTPOMarHuTHOE TOJI€.
DNEeKTPOMarHUTHbIE BOJHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-konpepenmus "llkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
3JICKTPOMArHUTHBIX BOJIH IS
COTOBO# cBs3U"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenosanue "Mzydyenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C [TOMOIIIBbI0O MOOMIJIBHOTO
tenedona'

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpenesieHue
YacTOTHI U JAJINHBI
3JIEKTPOMArHUTHOM BOJHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoOMarHuTHas pupoia
cera. CKOpOCTh CBeTa.
BoJstHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

HcTounukm cBeTa.
[IpsamosnuneitHoe
pacrpocTpaHeHUE CBETA.
3atmenusi CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KE€HHUSI CBETA.
3epkana. Pemenue 3a1a4 Ha

https://m.edso0.rt/QONUKCDOB



https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB

IMPUMCHCHHEC 3aKOHA OTPAXKCHHUA
CBCTa

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH

64 https://m.edsoo.ru/NF1PZFEV3
MIPEIIOMJICHUS CBETA
[ToytHOE BHYTpPEHHEE OTPAKCHHE

65 chera. I/ICHOHBSOBaHHe T0JHOTO htLps//medsoom/FZ7HV6E2W
BHYTPEHHETO OTPAKCHUS B
ONITHYECKUX CBETOBOIAX
JlaGopaTopHnast pabota
"UccnenoBaHue 3aBUCUMOCTH

66 yIJia IpeJIOMJICHHUS] CBETOBOTO https://m.eds00.ru/R80OIT10S
Jy4a OT yIJia MajcHus Ha
rpanute "Bo3ayx-crexino""
VYpok-koH(hepeHus
"M cnonp30BaHue IOJTHOTO

67 BHYTPEHHETO OTPaKEHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3b"

6y | lmmssl Onmmiieckas cuna https:/m.edso00.rw/ZV702L97F
JIMH3bI

69 Hoctpoenne nsodpaxennii B https://m.edsoo.ru/MWU2YHLIN
JINH3aX
JlabGopaTtopHnast pabota

70 "Onpenenerue (bOKyCH0r9 https://m.edsoo.ru/3XTVNZNIJ
PACCTOSIHUS U ONITUIECKOM CHITBI
cobuparomei JuH3b1"
VYpok-koHpepeHus

71 "OnTH4ecKue JTUH30BBIC https://m.edsoo.ru/KKVRKOP3D
puoops"

72 ['1a3 Kax onTHaecKas cucTema. https://m.edsoo.r/KP1ACI9PW
3peHue

73 Ypok-koHpepentus "edexTo https://m.edsoo.ru/ZKWLQ3CHI



https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI

3penus. Kak coxpanuts 3penue"

Pasnoxenune Georo ceera B
cnektp. OnbiTel HeroTOHA.

74 https://m.edsoo.ru/ZPRFN4D5V
CrnosxeHue CeKTpaabHbIX
nBeToB. /lucnepcus ceera
JlaGopaTopHnas pa6ota "ONBITHI
0 Pa3JI0XKEHUIO OETIoro CBeTa B

75 CIIEKTpP M BOCIIPUATHIO 1IBETA https://m.edsoo.ru/ESISL6TCH
MPEIMETOB MPHU X HAOIIOICHUU
4yepe3 1IBETOBbIe (UIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETa: AUCTEPCHUS, https://m.edsoo.ru/A1F3HB8Y9
uHTepbepeHims u audpaxuus”

77 Onrret Pesepgopaa u https://m.edso00.ru/P922QVFIV
IJIaHeTapHasi MOJIEb aTOMa

78 Hocrynatsi bopa. Monexs https://m.edsoo.ru/OBJPHE0G2
aroma bopa
Hcenyckanue u nornomeHne

79 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/MILRTHPCO
JInnenyaTele CIIEKTPHI

80 Y POK-TIPAKTHKYM 'Ha?moﬂe}me https://m.edsoo.ru/7NCLNW296
CIEKTPOB UCITyCKaHHs

81 PagnoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWIM

gy | TPOCHNUC ATOMHOrO A7pa. https://m.edsoo.ru/IRVFSKOFK
HyxkJioHHas MOJieNb

83 PajnoaKTHBHEIC MPCBPAIIICHH. https://m.edsoo.ru/RA796TPSP
H3oTomsI
Pemenue 3agau no reme:

84 "PanuoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpauieHus "

85 [Tepuoa monypacnana https://m.edsoo.ru/WZDJCOES7

86 Ypok-koH(hepeHIus https://m.edsoo.ru/X1J4002C4



https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4

"PannoakTuBHBIC U3TyUYCHUS B
pUPOJE, MEAULIMHE, TEXHUKE"

87

SnepHsie peakuu. 3aKOHbBI
COXpaHEHUs 3apsiIOBOTO U
MacCOBOI'0 YHCET

https://m.edso0o0.ri/YOQ2XMKOOQ

88

DHeprust CBSI3M aTOMHBIX SIJIED.
CBsi3b MacChl U SHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pemrenue 3agad mo reme
"Anepubie peakuun"

https://m.edsoo.ru/0D4KHIL. Q4T

90

Peakunu cunTesa u neneHus
sanep. UcTouHuku 3HEpruu
CouHIia 1 3B€31Q

https://m.edsoo.ru/RMBFQBND?Y

91

VYpoxk-koudepennus "AnepHas
JHeprerTuka. JlencTeus
PaauOaKTUBHBIX M3TyUYECHUN Ha
JKUBbIE OpraHU3Mbl"

https://m.eds00.ru/QTNWEW90Q

92

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DeKTpOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBnbie saBiaeHus"

https://m.edsoo.ru/TBOXB9TUO

93

KoHTponbHas pabora 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIC BOJTHBI.
KBanToBbie saBiaeHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, o6oOIICHNE.
JlaGopaTopHbie paboThI 1O
Kypcy "B3aumopeiictBue Ten"

https://m.edsoo.ru/2GFCLJOJI

95

[ToBTOpenue, o6oOIICHNE.
Peuienue pacyeTHbIX U
Ka4€CTBCHHbBIX 3a1a4 I10 TEME
"TemnoBble mpouecch”

https://m.edsoo. s t/MMINLZOSQ



https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

[ToBTOpeHnue, 06061IEHNE.
Penienue pacueTHbIX U
Ka4€CTBCHHBIX 3a1a4 110 TEME

Hn

"KII/I TersioBbIX ABUTraTeaeH

96

https://m.edsoo.ru/H7HKU30G3

[ToBTOpEeHME, 0600IIEHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TeMe
"KIIJ snexkrpoycTtaHoBOK"

97

https://m.edsoo.ru/XP2HRNAY4

[ToBTOpenue, o6o0IICHNE.
98 JlaGopaTopHbie pabOTHI 1O

Kypcy "CBeToBbI€ siBICHHS"

https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, o6oOIIEHNE.
Pabora ¢ TekcTamu o Teme
"3aKOHBI COXpaHEHUS B
MeXaHHKe"

99

https://m.eds00.1u/91 XS3CXDT

[ToBTOpEeHue, 0600IICHHE.
100 Pabora ¢ Tekcramu 1o TemMe
"Kosnebauus v BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpeHnue, 06061IEHNE.
101 PaGora ¢ Tekcramu o teme
"CseToBbI€ sgBiacHUS"

https://m.edsoo.ru/LG3271SQ6

[ToBTOpenue, o6o0IICHNE.
102 PaGora ¢ TekcTamu o Teme
"KBaHTOBas U sinepHas pu3uka'

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

102
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https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




ITPOBEPAEMBIE IPEAMETHbBIE PE3YJIbTATbI OCBOEHUSI
OCHOBHOMU OBPA3OBATEJBHOU ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth ABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBONCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (bI/I3I/ILICCKOC SBJICHHUC

1.3

pacro3HaBaTh TPOSIBIIEHHE M3YyYEHHbIX (U3HMUECKUX SBJICHUH B
OKpYy’KaroIlleM MHUpEe, B TOM 4uciie (QU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOJMTH MPAKTHUECKYIO 3a7ayy B y4yeOHYI0, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBJICHUI

1.4

ONHUCHIBATH H3yYCHHBIC CBOWCTBA Tel W (PU3HUCCKUE SIBJICHUS,
UCIONB3ys (U3NYECKHE BEJIMYUHBI, INPH OINUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UUCCKUN CMBICT HCIOJb3YEMbIX BEJIMYUH, WX
0003HaYCHHS ¥ CAUHUIBI (PU3MYECKUX BETHUNH, HAXOIUTH (OPMYJIHI,
CBS3BIBAIOIIME JIAHHYIO  (DM3MUYECKYIO BEIUYMHY C JPYTUMH
BEJIMYHUHAMH, CTPOUTh TpadUKd  HM3YYEHHBIX  3aBHCHMOCTEM
(DM3UYECKUX BEJIMYHH

1.5

XapaKTepu30BaTh CBOMCTBa Tell, (PU3MYECKHUE SIBICHUS M TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBbl, IpPHU OSTOM [aBaTh CIIOBECHYIO
GOpMyJIHpPOBKY 3aKOHa M 3alHCHIBATh €r0  MaTeMaTUYECKOE
BBIpAKEHUE

1.6

OOBSICHATh (PM3UYECKUE SIBIICHUS, MIPOLECCHI U CBOWCTBA TEl, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIIBJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHue M3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3aAaud B 1 — 2 AeMCTBHS, UCHOJIB3YS 3aKOHBI U
(dhopmyibl, CBA3BIBaIONIME (PU3NUECKHIE BETUIMHBI: HA OCHOBE aHalln3a
yCIIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTaBIATh
¢u3nyeckre BEIUYUHBI B (OPMYJIbI U MPOBOJIUTH PacU€Thl, HAXOAUTD
CIPaBOYHbBIC JaHHbIE, HEOOXOIUMBIE JUIsl pellIeHUs 3a/1a4, OLICHUBATh
PEATUCTUYHOCTh NOTYYEHHOU (PU3HUECKON BEJIUMYUHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(¢u3n4YecKUx METOJAOB, B ONHCAHWU MCCJIEIOBAHUS  BBIICIATH
IpoBepsieMOe  MpeArnojoXkKeHue  (rumoresy),  pasniuyaTb U
UHTEPIPETHUPOBATh IOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B
XO0J¢€ OIbITa, ACJAaTh BBIBOJBI 11O €T0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
¢buznueckux  CBOMCTB  Ten:  (QOpMYJIUpPOBaTh  MPOBEpSEMBIC
MPENAINOJIOKEHNS, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTrO
000pyI0BaHus, 3aMUCHIBATH XOJI ONBITa U (HOPMYJIHPOBATH BHIBOIBI




1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX H
nUGpPOBBIX MPUOOPOB, 3alKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

MPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3HYECKOH
BEIMYHMHBI OT JPYrod C MCHOJIb30BAHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIIEOBAHUS, COOUPATH
YCTaHOBKY M BBINOJIHATH U3MEPEHMSI, CIEAYs NPEUI0KEHHOMY IUIaHY,
(bUKCUpOBaATh PE3yNbTATHl IMOJYYEHHOH 3aBUCUMOCTH (U3NIECKHUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUI U TpaUKOB, I€JIaTh BbIBOIbI
10 pe3yJIbTaTaM UCCIIECJOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC H3MEPCHUS (PUINICCKUX BEIHUYUH, CIEIys
MPeI0KEHHOW MHCTPYKUUU: TPU BBIMIOTHEHUH U3MEPEHHUI cobupaTh
SKCMEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMOM
BEJTUYHHBI

1.13

coOmolaTh TMpaBWia TEXHUKH O€30mMacHOCTH Tpu  padore ¢
1a60pPaTOPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpH30BaTh MPHUHLMIBI JIEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB C TOMOIIBIO HMX OIMCAHMA,
UCIIONIb3Ysl 3HAaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUH U
He00X0iuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

IPUBOAUTH TNpHUMEphl (HAXOAUTh HMHGOPMALMUIO O MpUMepax)
MIPaKTUYECKOr0 MCIOIb30BaHUsl (PU3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM Ui oOecriedeHusi Oe30macHOCTH Tpu  OOpallleHuu ¢
npuOopaMy U TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3/10pOBbs U
co0JIF0/ICHHSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKpY Kalollel cpesie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHCT B
COOTBCTCTBUM C 3aJaHHBIM TIIOMCKOBBIM 3aIllpoCcOM, Ha OCHOBC
HMECIOLIUXCS 3HAHUU U HYTéM CpaBHCHUA Pa3JIMYHbIX HCTOYHUKOB
BBIACIIATD HHq)OpMaHI/IIO, KOTOpas SABJIACTCA HpOTHBOpC‘IHBOfI HNJIn
MOJKET OBITH HCHOCTOBCpHOﬁ

1.17

HCIIOJIb30BATh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (PU3HUECKOr0  COJCpKaHMA,
CIPaBOYHBIE MaTepualbl, pecypcbl cetd MHTepHeT, BiIaneTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU
13 OIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB MH(POpMaUUU (HU3NIECKOTO
COJIep’KaHus, B TOM YHCJIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3yibTaTax TMPOEKTOB WIM YYEOHBIX HCCIENOBAaHUN, HpPU STOM
rpaMOTHO HCIOJb30BaTh M3YYEHHbIM MOHSATHUWHBIA ammapar Kypca
(U3UKH, CONPOBOXK/IAThH BHICTYIUICHUE NTPE3CHTAIIUCH

1.19

MIPY BHITIOJTHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenesaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABICHHBIMH 33 a4aMH,
CIEIUTh 32 BBHIMOJHEHHEM IlJIaHa NEWCTBUM, aJleKBaTHO OIICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICIICTBHE, YUHUTHIBAS MHEHUE
OKPY’KaIOIINX




8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth ABJICHUA IO ONHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC CI)I/ISI/IIICCKOG SABJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YUYCHHBIX (U3MUECKUX SIBICHUH B
OKpYKaroIlleM MUpEe, B TOM 4HuClie (U3NYECKUE SIBICHUS B MPUPOJE,
MIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbIACIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKM) (PUINICCKUX SIBICHUI

1.4

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Ten U (PU3MYECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHEe BEIUYMHBI, TP OINWCAHWH TPABHIHHO
TPaKTOBAaThb  (PU3UYECKUII  CMBICT  HCIOJB3YeMBIX  BEJIHMYUH,
0003HaUYCHUS W €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH
(bHM3UYECCKUX BEIMYHMH

1.5

XapaKTepu30BaTh CBOMCTBA Tejd, (PU3MUECKUE SIBICHUS U IPOLECCHI,
WCIIONB3ysl W3YYEHHBIE 3aKOHBI, IIPU JTOM J1aBaThb CJIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4ecKoe
BBIPa)KCHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalMi INpakTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISATH IPHYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 |
— 2 JIOTMYECKHMX IIAroB ¢ MOMOUIbI0 | — 2 W3y4YEHHBIX CBOWCTBA
(bu3NIeCKuX SBICHHUH, PU3NICCKUX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBs3bIBalONIME (U3NUYECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33/1a4X 3alUChIBATh KPATKOE YCIOBUE, BBIABIIATL HEIOCTATOK
JAHHBIX Ui pELIeHHUs 3alauyd, BbIOMpATh 3aKOHBl U (HOPMYJIBI,
HEOOXOAUMBIE il €€ pelIeHus, MPOBOANUTH PACUYEThl U CPABHUBATH
MOJy4YeHHOEe 3HadyeHue (PU3MUeCKOoW BEJIMYMHBI C H3BECTHBIMHU
JAHHBIMU

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH IOMOIIA
(hUBUYECKUX METOJIOB, UCIIONB3Ys ONTMCAHUE UCCIICAOBAHMS, BBIICIATh
MpOBEPSIEMOE MPE/IOJIIOKEHUE, OLICHUBATh MPaBUIBLHOCTH MOPSIKA
MPOBEJICHUS UCCIICIOBAHMS, JEIaTh BHIBOJIbI

1.9

IPOBOANUTH OIBITHl MO HAOMIONCHHIO (DU3NYECKUX SBICHUN WIH
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEPSEMbIE
HPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY W3  IPEUIOKEHHOTO
000pyI0BaHUSl, ONMCHIBATH X0 ONbITa U ()OPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATh MPSIMBIE M3MEPEHUS C UCIOJIB30BAHUEM AHAJIOTOBBIX
MpUOOPOB M JATYMKOB (PHU3NUECKUX BEIMYWH, CPABHUBATH PE3YyJIbTAThI
M3MEPECHHH ¢ YIETOM 3aJaHHOM a0COJIFOTHOM MOTPEITHOCTH

IIpOBOAUTD HCCICOAOBAHUC 3aBUCHUMOCTH O,Z[HOI>’I CI)PISI/I‘ICCKOﬁ
BCJIMYHUHBI OT [[perfI C HCIOJIb30BAHUCM IIPAMBIX I/I3MepeHI/II\/'II




IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpeHus, ciexys  NpeUIoKeHHOMY  IIaHy,  (uUKcHpoBaTh
pe3yNbTaThl MMOJIYYEHHON 3aBUCUMOCTU B BUJE TaOIMIl U TpaduKoOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEIOBAHHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPeHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEMJIOKCHHOM HHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE
BEJINYMHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCTH TpH  pabore ¢
J1a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JIEHCTBHS W3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE
(u3nyecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IMPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI 10 CXE€MaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUYCCKUX Hernei ¢ IMociaenoBaTeIbHBIM M napaJljICJIbHbIM
COCAMHEHUEM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHUS
QJICMCHTOB OJICKTPHUYCCKUX Lenem

1.16

IPUBOAUTH TNpPHUMEPHl (HAXOAUTh HMHPOPMALUIO O MpuUMepax)
MIPAKTUYECKOr0 MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM Ui oOecriedeHuss Oe30macHOCTH Tpu  OOpalleHuu ¢
npruOopaMy U TEXHUYECKUMHU YCTPONCTBAMH, COXpaHEHUS 310pOBbs U
co0JII0ICHHSI HOPM KOJIOTMYECKOT0 TIOBEJICHUSI B OKpY Kalollel cpesie

1.17

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UYECKOTO COEPIKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHUW U IYTEM CpPaBHEHMS
JIONIOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas
SIBIISICTCS TPOTHBOPEYUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TPU  BHIMIOJHCHWH Y4YEOHBIX 3aJaHUN  HAYYHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO COJCp)KaHUS, CIPABOUYHBIE
Marepuaibl, pecypcbl cetu  HMHTepHeT; BiaAeTh NOpUEMaMU
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALIUK U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

cO3/1aBaTh COOCTBEHHBIE MMCHbMEHHbIE  KPAaTKUE YCTHBIE COOOIICHUS,
000011asi uHGOPMAIUIO W3 HECKOIBKUX HCTOYHHUKOB (DU3NYECKOTO
COJepKaHUs, B TOM 4YHCIE MMyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HWJIM HCCIENOBATENBbCKOW AEATEIBHOCTH, IPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3Y4YEHHBIN ITOHATUHHBIM amnmapar Kypca
(U3UKH, CONPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALIUEH

1.20

IIpHU BBITIOJIHCHUHA y‘—Ie6HBIX IIPOCKTOB U I/ICCHCHOBaHI/Iﬁ (1)I/ISI/If-IeCKHX
IponeCcCOB pacnpcacCiIiaThb 00513aHHOCTH B rpynrne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJJadyaMu, CJICIUTh 3a BBIIIOJHCHHUCM IIJIaHa
,I[CﬁCTBHﬁ " KOPPCKTHUPOBATH €0, aICKBATHO OLICHUBATDH COOCTBEHHBIM
BKJIaJA B JACATCIBHOCTL TIPYIIIBI, BBICTpaWBAaTb KOMMYHHKATHBHOC
B3aHMOHCﬁCTBHC, OPOABJIASA TOTOBHOCTD pa3pCliaTh KOH(bJ'II/IKTLI

9 KUIIACC

Kon

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM




NpoBepsieMoro
pe3yJibTarTa

06pasoBaTean0ﬁ nporpaMmMsbl OCHOBHOI'O oo1ero 06pa3013a1mﬂ

1.1

HCIIOJIb30BATh M3YYCHHBIC ITOHATHUS

1.2

pas3inuaThb ABJICHHA 110 OIMCAHHMIO HX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)1/131/1qu1<06 SABJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DHU3UYECKUX SBICHUNA B
OKpY’KalolleM MHpPE, B TOM 4HCiIe (U3NYECKUE SBICHHS B MPHUPOJIE,
MIPU TOM TMEPEBOJUTH MPAKTUYECKYIO 33/1ady B Y4€OHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHK) DU3UYCCKUX SIBJICHUI

1.4

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (HU3MUYECKUE SIBICHHA,
UCHONb3yd (U3UYECKHe BEIUYMHBI, IPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJIB3YyEMBIX  BEJIMYUH,
0003HaYeHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (HOPMYJIbI,
CBS3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh  TpadUKd  M3YYCHHBIX  3aBHCHUMOCTEH
(hbU3UYECKUX BEIHYHUH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (HPU3UYECKUE SIBJICHUS M TPOLECCHI,
WCNOJIb3ySl H3YyYEHHBIE 3aKOHbI, IPU 3TOM JaBaTbh CJIOBECHYIO
(GhopMyITHUpPOBKY 3aKOHa MW 3alHCBhIBATh €r0  MaTeMaTHYeCKOe
BBIPAKEHHE

1.6

OOBSICHATH (PM3NYECKHE MPOLIECChl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C TMOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA
(bu3nUecKuX sBJICHUH, PU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemathe pacu€THble 3afaud (OmMMparoulecss Ha cuctemy u3z 2 — 3
YpaBHEHUI), WCIONB3Yysl 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIIUE
¢u3nyeckre BENWYMHBI: Ha OCHOBE AaHalIMW3a YCIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, BBISABISATH HENOCTAIOUIUE WU
M30BITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE
JUISL pelIeHusi, MPOBOAUTH PacU€Thl W OLICHUBATh PEATMCTUYHOCTH
MOJIYY€HHOTO 3HAYeHUS (PU3NUECKON BETHUUHBI

1.8

pacro3HaBaTh TPOOJEMbI, KOTOPbIE MOMKHO PELIUTh MPHU MOMOIIU
(U3NYECKUX METOJMIOB, UCIIONIB3YS OMUCAHUE WCCICIOBAHUS, BBIICISATH
MIPOBEpSEMOE TPEATNOJIOKEHNE, OLIEHUBATh MPABMWIBHOCTh IOPSIKA
MPOBEJCHUS] UCCIICJIOBAHUSA, JI€JIaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIOIEHHUH U OTIBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WITH
(U3NYEeCKUX CBOMCTB TEJ: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OPYAOBAaHUS, OMUCHIBATH XOJ OMNBITa U €ro
pe3yabTaThl, GOPMYIMPOBATH BHIBOIBI

1.10

IPOBOJUTh MPU HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HU3MEPEHMH,
ompeneNsisi cpeaHee 3HAYCHHE HW3MEpsieMOr BeTW4YuHBI ((POKyCHOE
paccrosiHMe coOuparolieil JMH3bI), 00OCHOBBIBaTH BBIOOP cIiocoba
u3MepeHus (U3MepUTeIbHOro mpudopa)

MIPOBOAMUTH HCCIIEJOBAHME 3aBUCUMOCTEM (PU3MUYECKUX BEIUYHUH C
UCIOJIb30BAHUEM HPSAMBIX HW3MEPEHHUH: IUIAHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pPE3yJIbTAThI




HOJ'[y‘—ICHHOfI 3aBUCHMOCTH q)HSI/IqGCKI/IX BCJIMYHNH B BHJC Ta6J'II/IIII/I
l"pa(bI/IKOB, JACJaTh BBIBOALI I10 PE3YJIbTaTaM HCCICOAOBAHUA

1.12

MPOBOANTh  KOCBEHHbIE  U3MEpEeHHs  (U3NYECKUX  BEIUYHH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh U3MEPEHHUs, CleAys NpeaoKeHHOW HWHCTPYKIIHUH,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATh I10JYYECHHbIE
pe3yabTaThl C YU4ETOM 3aJaHHOM MOTPEUIHOCTH U3MEPEHUI

1.13

coOMoIaTh TpaBWia TEXHUKM O€30MacHOCTH TMpu pabore ¢
1a60pPaTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKU HM3YYCHHBIX (U3UUECKUX MOJIEICH:
MaTepuagbHas TOuKa, abCOMIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAs
MOJEJIb ATOMHOTO s1pa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX OINHUCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBaxX (U3MUECKUX SBJICHUH UM HEOOXOAUMBIE
(u3nyecKre 3aKOHOMEPHOCTH

1.16

UCTOJB30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTHYECKUX TPOLECCOB MPH PEHICHUU Y4EOHO-ITPAKTUYCCKUX
3aaa4, ONITHYCCKUC CXEMBI IJIA MMOCTPOCHUA H306pa)l(eHHI>i B INIOCKOM
3epKaJie U COOMPAIOIIICH JIMH3E

1.17

NPUBOAUTH MpHUMEphl (HAXOAUTh HMHGOPMALMIO O MpuUMepax)
MPAaKTUYECKOTO UCTIOIh30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHON
KU3HM U1 oOecriedeHuss Oe30macHOCTH TpU  OOpallleHuu ¢
npuOoOpaMy U TEXHUYECKUMU YCTPOMCTBAMH, COXPaHEHUS 3/10POBbs U
cO0JII0ICHHSI HOPM KOJIOTMYECKOI0 TIOBEJICHUS B OKpY Kalollel cpesie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
WNuTepHer, caMOCTOSTENEHO (OPMYJIHUPYS TOWMCKOBBIM  3ampoc,
HaxOIWUTh NYTH  ONPENENECHUS  JOCTOBEPHOCTH  IOJYYEHHOM
nH(pOpMAIMM HA OCHOBE WMEIONIUXCS 3HAHUN W JIOMOJHHUTEIHHBIX
HWCTOYHUKOB

1.19

WCIIONIb30BaTh MPHU  BBIMOJHEHHM YYEOHBIX 3aJaHUN  HAay4HO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJEpKaHUs, CIpPaBOYHBIE
MaTepuanbl, pecypchl ceTu MHTepHeT; BiaAeTb npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OJHON
3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

co3xaBaThb cOOCTBEHHBIE MMHUCHMEHHBIE U YCTHBIC COO6H_[6HI/I$I Ha
OCHOBe WH(POpPMAIUU W3 HECKOIBKUX HMCTOYHHKOB (PH3UIECKOTO
coJiep’KaHusl, MyOJIMYHO MPEICTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOM  JEATENBHOCTH, NOPU  3TOM  T'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHBI MOHATUWHBINA anmapaTr U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHHE MpPE3eHTAMed C y4ETOM
0COOEHHOCTEH ayJIUTOPHH CBEPCTHUKOB

1.21

IIpHU BBITTOJIHCHUHA y‘I€6HI>IX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ q)HSI/IIIeCKI/IX
IpoHeCCOB pacCrpeaCIiATh 0053aHHOCTH B rpyaie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJjJadyaMM, CJICIUTb 3a BBIIIOJHCHHUCM IIJIaHaA
HeﬁCTBHﬁ " KOPPEKTHUPOBATH €I'0, aJICKBATHO OLICHUBATDH COOCTBEHHBIN
BKJIaJl B JACATCIBHOCTL TPYIIIBI, BBICTPAMBATH KOMMYHHKATHBHOC




B3aMMO/ICHCTBHE, MPOSBIISAS TOTOBHOCTD pa3peliaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA
®duszuka — Hayka O mpupoje. SBiaeHus NpUpPOABL.
1.1 duznyeckre  ABJICHHSA. MEXaHHWYECKHE, TEIIOBBIC,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusznueckne BenuyuHbL. 3Mepenuwe — (usmueckux
1.2 BeimunH.  Qusmueckue  npubopsl.  [lorpemrHocTs
n3MepeHnil. MexxayHapoHasi CucTeMa €JUHUIL
EctecTBeHHOHAy4HBIH METOJM TO3HAHUS: HAOJIOJEHUE,
1 13 MOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABUXKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0 TMPOBEpPKE TUIOTe3, OObSICHEHUE
Ha0JII0aeMOT0 SIBJICHUS
1.4 Ornucanne GpU3NIECKUX SBICHUI ¢ MOMOIIBIO MOJIEIEH
[TpakTudeckue padbOThI:
N3mepenne paccTOsSHUN.
15 H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEa.
’ Ornpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenne temiiepaTypbl PU MOMOIIA KUJKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATyPhI
ITEPBOHAYAJIbHBIE CBEJAEHHW A O CTPOEHMU BEILLIECTBA
CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX
2.1 pa3Mmepbl. ONbITHL, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA
JBwxenue uyactuil BemectBa. CBs3b CKOPOCTH
2.2 JIBW)KEHUA  4YacTUILl C  TemmepaTrypoil. bpoyHoBckoe
nBrxkeHue, Tuddy3us
23 BzaumozeiicTBue 4acTULl BEMIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE
ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta3oB,
) KUAKOocTed U TBEPABIX  (KPUCTAIIMYECKHX)  Tell.
24 B3anMoCBA3p MeEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTrueckue padbOThI:
Onenka [guamMeTpa aroMa METOAOM pSAoB  (c
UCTIONIb30BaHueM ¢otorpaduii).
2.6 OnpITel IO HAOJNIOACHHUIO TEIUIOBOTO PACIIUPEHUS
rasos.
OneiTel 1O OOHApPYXKEHUIO  JACWCTBUS  CHI
MOJICKYJIIPHOTO TTPUTSIKEHUS
3 JIBOKEHUE U B3AMMOJIEMCTBHUE TEJI




3.1

Mexannueckoe JIBUKEHUE. PaBHOMEpHOE 51
HEPaBHOMEPHOE JIBUIKECHHE

3.2

Cxopoctb. CpenHsisi CKOpOCTb IPU HEPaAaBHOMEPHOM
JBIDKCHUHU. PacuéT myTH U BpeMeHH JIBU)KECHHS

33

SBnenune uHepuuu. 3akoH uHepuuu. B3ammoneincTBue
Tel KaK IPUYMHA U3MEHEHUS CKOPOCTH ABUKEHUS TEIL
Macca Kkak Mepa HHEPTHOCTH Tea

34

IInorHocTts  BemectBa. CBI3bp  IJIOTHOCTA €
KOJIMYECTBOM MOJICKYJ B eAMHHUIE 00BEMA BEIECTBA

3.5

Cwua KaK XapakTepUCTHKA B3aMMOICHCTBHS TE

3.6

Cuna ympyroct u 3akoH ['yka. M3mepenue cuiibl c
MOMOIUIbIO TUHAMOMETpA

3.7

SBnenue TAroTEHUS U cwia TspkecTU. Cuila TSKECTH
Ha Apyrux muaHerax. Bec tema. HeBecomocTs

3.8

Cuna tpenus. TpeHHE CKOJIBKEHUS U TPEHUE IOKOS.
TpeHue B IpUpoJIe U TEXHUKE

3.9

CrnoxxeHue cui, HalNpaBiICHHBIX IO OJHOW MPSMOM.
PaBHOAEHCTBYIOIIAS CHIT

3.10

[TpakTueckue padbOThI:

OmnpezneneHue CKOPOCTH  PAaBHOMEPHOTO  JABHMXKEHHS
(mapuka B OKHIKOCTH, MOJEIH  AJIEKTPHYECKOTO
aBToMOOMNIg M Tak jJanee). OmnpeneneHue cpeaHel
CKOpOCTH CKOJBXEHHUS Opycka WIM Imapuka [0
HAKJIOHHOM  miockocTd.  OrmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPHUPYOIINE
3aBUCHMOCTB PACTSHKCHUS (IeopMariuy) MpyKHHBI OT
OpUWIOKEHHOW Cuibl.  OMBITBI, JAEMOHCTPHPYIOIIHE
3aBUCHMOCTh CHJIBI TPEHUsI CKOJILKEHHS OT Beca Tella U
XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH

3.11

DusnyecKkue SABICHUSA B IIPUPOJE: NPUMEPHI ABUKEHUSA C
pa3IMYHBIMA CKOPOCTSIMHU B KMBOW M HEKHBOM IPUPO/IE,
JICCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHUYECKHEe YCTPOMCTBA: IMHAMOMETP, MOAIIMITHUKH

JABJIEHUE T

BEPBIX TEJL, )KUAKOCTEN M TA30B

4.1

Hasnenne TBEpHoro tena. CrocoObl yMEHBIICHHS U
YBEJIMYEHUS JIaBICHUS

4.2

JlaBeHue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
TEMIEPATYPHI

4.3

Hepe;[aqa JaBJICHUA TBépIILIMI/I TCJIaMHU, )XUAKOCTAMHU U
razamu. 3akoH Ilackans. [THeBMaTHUECKE MAIITHHEI

4.4

3aBUCUMOCTh  JIaBJICHUS O KHJIKOCTH OT  TJyOWHBI.
I'uapocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
['uppaBauyecKre MEXaHU3MBI

4.5

ATtmocdepa 3emnu u atmocdepHoe aasineHue. [Tpuanab
CYIIECTBOBaHMS BO3MyIIHON o00omouku 3emiu. OmbIT
Toppuuemn. 3aBUCUMOCTb aTMOC(HEPHOTO JIABICHUS OT




BBICOTEI HAZl YPOBHEM MOpPA

4.6

W3mepenune armocdepHoro mapneHus. [Ipubopsl s
U3MepeHusi aTMOC(EepHOTo JIaBICHHUS

4.7

JlelicTBue KMIKOCTH M ra3a Ha HOTPYXEHHOE B HMX
Teno. Breltankuparomas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

[InaBanue Tena. Bo3ayxornaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOJIE OT
00béMa MOTrpYyX’EHHOM B KUAKOCTH YacTH TeJa.
Ornpezenenrie BHITAIKUBAIONICH CUJIbI, IEUCTBYIONICH Ha
TE€N0, MNOrpyxéHHoe B  Kuakoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIENH CWJIbL, JACHCTBYIOLIEH
Ha TeI0 B JKUIKOCTH, OT Macchl Tena. OINbITHI,
JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTHh  BBITAJIKUBAIOLLEH
CHUJIBI, JIEHUCTBYIOIIECH Ha TEJIO B JKHJIKOCTH, OT 00BEMA
MOIPYKEHHOM B KUJAKOCTh YAaCTHU Te€la U OT INIOTHOCTH
AKHUJIKOCTH. KonctpyupoBanue  apeomerpa Wi
KOHCTPYUPOBAHUE  JIOAKA U  ONpENeNIeHHEe €€
TPYy3000AbEMHOCTH

4.10

Ousnueckue  SABJICHHWS B NPUPOJAE:  BIUSHHE
aTMOC(EepHOro JaBlIeHHs Ha )KUBOM OpraHu3M, IJIaBaHUE
pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOLIAIOIIMECS COCYIBI,
YCTPOHCTBO BOAONPOBOJA, THAPABINYECKUH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HacocC,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' A

5.1 Mexanudeckas padbora
5.2 MexaHn4yecKkass MOIHOCTb
53 [IpocTeie  MexaHU3MBbI: pblyar, OJOK, HaKJIOHHAas
10cKoCTh. [IpaBuio paBHOBecHs pblyara
54 [TpuMeHeHHe paBuiIa PaBHOBECHS pblyara K 0JIOKY
«3omoroe  mpaBwio»  MexaHUkd.  KoapduuueHt
5.5 IIOJIE3HOTO JIEHUCTBHUS MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B ObITY M TEXHUKE
5.6 [ToTeHIManpHast SHEPTUM TEJIA, MOJHATOr0 HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnas MexaHnyeckas SHEPTHs. 3aKOH W3MEHEHUs U
COXpaHEHHs MEXaHUUECKON SJHEPTUH
[TpakTuyeckue paboTHI:
Onpenenenne  paOOTbl  CHJIBI  TPEHUS  IIPH
59 pPaBHOMEPHOM  JBM)KCHMM Te€jla IO T'OPU30HTAIBHOU
noBepxHocTU. VcecneaoBanue ycaoBUil paBHOBECHS! phlyara.
N3mepenue KIIJl HakmoHHON 1uiockocTH. M3ydyeHune 3akoHa
COXpaHEHUs MEXaHUUECKON SHEPTUH
5.10 @dusnuecKue SBICHHS B IPUPOJE: pbhlYard B Tele




YCJIOBCKaA

5.11

TexHuuecKrue yCTpOMCTBA: pblYar, IMOJABWXHBIM U
HETOJIBWKHBIA OJIOKM, HAKJIOHHAS TIIOCKOCTb, MPOCTHIE
MEXaHHU3MBI B OBITY

8 KUIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pazaena 3jeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISAPHO-KMHETUYECKOM
6.1 TEOpUM CTPOEHUs BemlecTBa. Macca u  pa3mepbl
’ MOJieKyJl.  OmbIThl,  MOJATBEP)KIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKOM TeOpUu
Mopnenn  TBEPAOro, SKUAKOTO U Ta3000pa3HOTO
6.2 coctosiHMil BemiecTtBa. Kpucrtamanmueckue u amopdHbie
Tena
OObscHEeHHE CBOMCTB razoB, )KMJIKOCTEH M TBEPABIX TET
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
TEOpUHU
6.4 CmauuBaHue U KaNWUISIPHBIC SIBJICHUS
6.5 TermoBoe pacuIMpeHUe U CHKaTUE
6.6 Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO
TEIJIOBOTO JIBUYKEHUS YaCTHI]
6.7 Buytpennss sneprus. CriocoObl U3MEHEHHUsI BHYTPEHHEH
) SHEPTHH: TEIUIONEpeIada U COBEPIICHUE PaOOThI
6.3 Buasl Temonepenavyn: TETUIONPOBOIHOCTh, KOHBEKITHS,
6 U3JIy4eHue
6.9 KonnuectBo  TemioTel.  YaenbHas — TEMIOEMKOCTh
BEIIIECTBA
6.10 TemsiooOMEH M TEmIOBOE paBHOBECHE. Y paBHEHUE
' TEIUIOBOTO OanaHca
6.11 [1naBneHue u OTBEpAEBaHNE KPUCTAJUINYECKUX BEIIECTB.
] VY ienpHas TenoTa MiaBJICHUs
[TapooOpazoBanne ¥  KoHjaeHcanusa.  Vcmapenue.
6.12 Kunenue. VYapenbHas  Ttemiora mapooOpa3oBaHUSI.
' 3aBUCHMOCTh TEMIIEpPaTyphl KUTIEHUS OT aTMOC(HEPHOTO
JTABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TomauBa. Y ieibHasl TENI0Ta CrOpaHus
[Mpuamumer  pabotel  TeruioBbix — aurarenein  KITJ]
6.15 TEIJIOBOTO ABUTraTelsl. 1eIUIOBbIE ABUTATENIM W 3alllUTa
OKpYKaIOILEeH Cpeabl
6.16 3aKOH COXpaHEHHUS U MPEBPAIIEHUS SHEPTUH B TEIIIOBBIX
rporeccax
6.17 [IpakTrueckue pabOTHI:

OneiTel MO OOHAPYXEHHIO  JIEHCTBUSL  CHII




MOJIEKYJIIPHOTO TPUTSKEHHUS.

OnbIThl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIM WJIM caxapa.

OnpITel 10 HAOMIOEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, )KMJIKOCTEW U TBEPABIX TEI.

Omnpenenenue AaBieHUs BO3AyXa B OAJUIOHE IIIPHIIA.

OMNBITHL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTH JTABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAKICHUSI.

[IpoBepka rumnore3bl TMHEUWHOW 3aBUCUMOCTH JTUHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIEPaTypBhl.

Habmronenne usmMeHeHusl BHyTpEHHEH SHEPruu Teja B
pe3yabpTaTe Terionepeaayu U padoThl BHEITHUX CHIL.

UccnenoBanue SIBJICHUS TerooOMeHa pu
CMEIIMBAHUM XOJIOJIHOU U rOpsYEr BOJIBI.

OrnpezneneHne KOJNIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOW TIpH TEIUIOOOMEHE C HAarpeThiM METaJUTHYECKUM
LUAJTUHAPOM.

Ormpenenenne yaenbHON TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca nCnapeHusl.

OrmpezenieHre OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

OrnpeneneHue yAelIbHON TEIJIOTHI TUIABJICHMS JIbJIA.

6.18

dusnyeckue SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE
HATsOKCHUE W KAallWUIAPHBIC ABJICHUA B HOPUPOAL,
KpHCTAJUTBI B TipUpoje, u3nydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHHUE POCHI, TYMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpPOMCTBA:  KamWJUIAPHI, IPUMEPHI
HCIIOJIb30BaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TeMIlepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,
JIBUTATEIb BHYTPEHHETO CTOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHM S

7.1 OnexTpusaiys Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona

7.2 (3aBHCUMOCTH CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TeJ OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUSI MEXTy TeJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 31EKTPUUYECKOTO

7.3 nojs. [IpuHIUI Cynepno3uluMu AJIEKTPUUECKUX MOJeH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »snexTpuyeckux 3apsAaoB. OJIeMEHTapHBIN

7.4 anekTpudeckuit 3apsa. Crpoenue aroma. [IpoBogHUKY U
JUDJIEKTPUKU

7.5 3aKOH COXpaHEHUsl ANEKTPUUECKOT0 3apsiaa

76 ONEeKTpUYEeCKUid  TOK.  YCIOBHA  CYIIECTBOBaHMS
ANEKTPUYECKOro ToKa. MICTOUYHMKHN MOCTOSIHHOTO TOKa
HevictBus BIIEKTPAYECKOTO TOKa (TemoBoe,

7.7 XMMHMYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B

KHUIOKOCTAX U Ira3dax




Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8
HanpsHKeHUe

79 ConporuBieHue MPOBOJIHUKA. Y nenpHOE
COTIPOTHUBJICHHE BEIIECTBA

7.10 3akon OMa Juist yyacTKa Lenu

711 [TocnenoBarenbHOE W HapajjieIbHOE  COEIUHEHUE
MPOBOJHUKOB

712 Paborta W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyns — Jlenna

713 DneKTpuYecKue e U TMOTPEOUTENH SIEKTPHUECKON
sHepruu B ObITy. KopoTKoe 3aMbIkanme

714 ITocTossHABIe MarHuThl. B3amMojencTBHE ITOCTOSHHBIX
MarHuTOB

715 MarautHoe 1ojie. MarHuTtHoe 1oje 3eMIH M €ro
3HAYCHUE JIJIA KU3HU Ha 3eMIIe

716 OmneiT Opcrena. MarHuTHoOeE 1oJie 3JIEKTPUUECKOTO TOKA.

' [IpuMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOIO TIOJISI Ha TPOBOAHUK C TOKOM.

717 QHGKTpOI[BI/IFaTCJILv IIOCTOSHHOT'O TOKA. I/ICEIOHLEEOBaHI/IC
3JIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TPaHCTIOPTE

718 OnEBITH ®dapanes. SIBnenue 3JIEKTPOMATrHUTHOMN
naaykiuu. [Ipasuio Jlenma
DIeKTPOTeHEPATOP. CrrocoObl MOy YCHUS

7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTpOCTaHIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padboOTHI:
OnbIThl 10 HAOTIOACHUIO SIEKTPHU3AIUHN T UHIYKIUEH
Y TIPU CONMPUKOCHOBEHHH.
UccnenoBanue ACUCTBHUS SJIEKTPUYECKOrO IOJS  Ha
MIPOBOJIHUKY U JUDJICKTPUKH.
COopka ® TIpoBepKa pabOTHl SJIEKTPUUYSCKOW IICTH
IIOCTOSIHHOT'O TOKa.
N3Mepenue u peryanpoBaHue CUIIbl TOKA.
N3mepenue u peryiupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3

790 pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha pe3ucTope.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAIH [TONIEPEYHOr0 CEYEHNs U MaTepuaa.

[IpoBepka TmpaBuia CIOXKEHUS HANpsHKEHUN  Mpu
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapalieIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenne  pabOTHI
JNEKTPUYECKOTO TOKa, MIYIIErOo 4Yepe3 Pe3ncTop.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOIO  TOKA,
BbIJIeTIsIeMOi Ha pe3ucTope. VccnenoBanue 3aBUCUMOCTH




CWJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUYKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHUTOB.
N3ydeHre MarHUTHOIO MOJIA IOCTOSIHHBIX MAarHUTOB IIpU
ux oObeAMHEHMH U  pasjaeneHuu. VccnepoBaHue
JEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICUCTBUSA KATYIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBlIeHWs TOKa B KaTymke. M3yueHue
JNEUCTBHUS MAarHUTHOTO IOJsA Ha IPOBOJHHUK C TOKOM.

Konctpyuposanue u H3y4YEHUE paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJIBUTAaTEIbHOM  YCTAaHOBKH. OneiTel 11O

HCCICOOBAHUIO SBJICHUA 3JICKTpOMaFHPITHOI>’I HHAYKIHU:
HCCIIEAOBAaHNE WM3MCHCHHM 3HAYCHHSI U HaIpaBJICHUA
HMHAYKIIMOHHOI'O TOKa

7.21

®usznueckue SBJIEHUS B MPUPOJE: DIIEKTPUUECKHUE
SBJICHUST B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHUTHOE ToJie 3eMIIH, JIpeid MOINIOCOB,
POJIb MAarHUTHOTO TIOJIS JUISI )KU3HU HA 3emile, MOJISIPHOE
CUsIHUE

7.22

TexHn4yeckue ycTpoMCTBa: 3IIEKTPOCKOI, aAMIIEPMETP,
BOJIBTMETp, PEOCTaT, CUETYUK DJICKTPUYECKON DHEPIUU,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIE
ANIEKTPONPUOOPHI (npumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb
IIOCTOSIHHOT'O TOKa, FT€HEPaTOp NOCTOSHHOI'O TOKA

9 KJIIACC
Kon
pasena Kox snemenra [TpoBepsieMbie AIEMEHTHI COACPKAHUS
MEXAHUWYECKUE SBJIEHUA
31 Mexanudeckoe aBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUSI

8.3 PaBHOMEpHOE NMPAMOJIMHEIHOE ABUYKECHHUE
HepasnomepHoe NPAMOJIMHEHHOE JIBU>KEHUE.

8.4 CpenHsis U MIHOBEHHas  CKOpPOCTb  Tejla  IpuU

g HEPaBHOMEPHOM JBUKEHHUH
35 VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENTHOE
JIBUYKEHUE

8.6 CBoboaHoe nagenue. OneiThl [ anunes
PaBHOMepHOE ABMXKEHHE MO OKpyx)HOCTH. llepuon u

8.7 yactota oOpaimeHus. JIluHeilHass W yrjioBasi CKOPOCTH.

LleHTpOCTpEeMUTETBHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HproTOHA
8.9 Bropotii 3akon HeroToHa




8.10

Tpernii 3akoH HproToHa

8.11

[IpuHIHKI cynepno3uuuu Cuil

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

Cuna TPCHUMA: CHJIa TpPCHUA CKOJIBKCHHA, CHJIA
TPECHUA IIOKOA, APYTUEC BUJbI TPCHUA

8.14

Cuna TSOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS.
YckopeHue cBOOOIHOTO MaJICHHUs

8.15

JBuxenne  munaHer  Bokpyr  Comnua.  Ilepsas
KocMuyeckasi CkopocTb. HeBecoMocTh U eperpy3ku

8.16

PaBHoBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO
TBEPJIOE TEJIO

8.17

PaBHOBecue TBEPAOro Tema € 3aKPEIIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LIEeHTp TshKeCcTH

8.18

Mmnynbc Tena. U3Menenue umnynabsca. MMOysibsc CUiibl

8.19

3aK0H COXpaHEHUsI UMITYJIbCca

8.20

PeakTuBHOE NBUMKEHUE

8.21

Mexann4deckas pa60Ta 1 MOIIHOCTH

8.22

PaGora cun TsKecTH, ynpyroctd, TpeHus. CBsi3b
SHEPruu U paboThl

8.23

HOTGHHI/IaJII)HaH SHEPTIUA TCIa, IogHATOTO Hazg
ITOBCPXHOCTHIO 3emnn

8.24

[ToTenuuanbHasi HEPTUS CKATON NPYKUHbI

8.25

Kunernueckass sHeprusa. Teopema O KHHETHYECKOM
SHEPTUH

8.26

3aKkoH COXpaHCHUA MEXaHH4YeCKOH OHCPIun

8.27

[IpakTudeckue paboOThI:

OrmpezienieHne CpeIHE CKOPOCTU CKONBKEHHS Opycka
WIM JIBIKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHre yCKOPEHUsT Tella TPH PaBHOYCKOPSCHHOM
JBUKEHHUH 110 HAKIIOHHOW TMIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TYTH OT BpPEMEHH TIPH
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauadbHOU CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM
JIBIDKEHUHM 0€3 Ha4yallbHOW CKOPOCTH IyTH OTHOCSTCS
KaKk psJI  HEYETHBIX YHCET, TO COOTBETCTBYIOIIWEC
MIPOMEXXYTKH BPEMEHU OJTAHAKOBHI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUST CKOJTBKCHHUS
OT cuibl HOpManpHOro naBneHus. OmnpeneneHue
kodpdunmeHTa TpPeHUs CKoJbkeHus. OmnpeneicHue
KECTKOCTU TPYXKUHBL. OrmpeneneHue padOThl CHIIBI
TPEHHS TPU PABHOMEPHOM JBIKCHHHM Tela TIO0
TOPU30HTANILHON MOBepXHOCTH. OrmpenenaeHue padOThI
CWIBl  YOPYrOCTH  MNpU  HOABEME  TIpy3a C
WCTIOJIB30BAHUEM  HEMOJBMXKHOTO W TMOJBHKHOTO
0JIOKOB

8.28

dusznueckue SBICHUSI B npupoac: MpujrBbl U OTJIMBBI,
JABMOKCHHUC IIJIAHCT ConHeyHom CUCTCMbI, PCAKTUBHOC




ABWXKCHUC KMBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATUYUKHU
TIOJIOXKEHUSI, PACCTOSIHUS M YCKOPEHUsI, PAKEThI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenpHoe nBmwkeHne. OCHOBHBIC XapaKTEPUCTHUKU
KoJieOaHUM: IepHo/l, YaCTOTa, aMILIUTY1a

9.2

Maremartnueckuit U IIPY>KUHHBIN MasITHUKHU.
[IpeBpaliieHre SHepruy Npu KoJaedaTeIbHOM JBUKEHUH

93

3aryxaomue KosneOaHus. BbIHyXIeHHblE KOJeOaHHUS.
Pesonanc

94

Mexannyeckue BOJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononpHbie W MOTNEpeYHbIC BOJIHBL. [[JTMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHUsl. MeXaHHMueCKUE BOJIHBI
B TBEPJIOM TeJie, CEHCMHUUYECKHIE BOJIHBI

9.5

3Byk. [ poMKOCTB U BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

NudpasByk u ynpTpa3ByK

9.7

[IpakTuyeckne pabOTHI:

Ompenenenne YacTOTBI W Tepuoaa  KoJeOaHWi
MaTeMaTUYECKOTI0 MasiTHUKA.

Ompenenenne YacTOTBI W TepuoAa  KoJeOaHWi
MPY>KUHHOTO MAasITHUKA

HccnenoBanne 3aBUCUMOCTH  TepuoAa  KoJjieOaHUH
MOABEUICHHOTO K HUTU Trpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuoaa  KoJjieOaHUH
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuo/ia KOoJIEOaHMH rpy3a,
MOABEUICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npy>kuHbl. MI3MepeHne yckopeHusi CBOOOTHOTO TaJACHUS

9.8

@usnuecKkue SABICHUS B NPUPOJAE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIJICTPSICEHUE, CEHCMHYECKHE BOJIHBIL,
LIYHaMH, 3XO0

9.9

TexHuyeckue ycCTpoilcTBa: 5XOJOT, HCIOJb30BAHNE
yJIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DIEKTPOMarHuTHOE MOJie. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2

[ITxana 37EKTPOMArHUTHBIX BOJIH

10.3

DneKkTpoMarHuTHasi npupoja cBera. CKOpOCTb CBeTa.
BosHOBEIE CcBOMICTBA cBETA

10.4

[IpakTuueckue paboOTHI:
W3ydyenue CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedhoHa

10.5

®dusnueckue SBICHUS B TMPUPOJE: OUOIOTHYECKOE
JIEHCTBUE BUJIUMOTO, yIbTPapUOIETOBOTO u
PEHTT€HOBCKOr'O U3JyYEHUN

10.6

Texauueckue YCTpOWCTBA: HCIIOJIb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U




11

CBETOBBGIE SBJIEHUA

11.1

JlyueBasi Mmoniens cBeta. MicToOuHMKH cBETa

11.2

[IpsimosiMHENHOE PACIIPOCTPAHEHHUE CBETA

11.3

Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTpaKeHHs
CBETa

11.4

[Ipenomnenue cBeta. 3aKOH NPEJIOMIICHUSI CBETA.
[TonHOE BHYTpEHHEE OTPAXKEHUE CBETA

11.5

JIunza. Xon syuen B JIMH3€

11.6

OnTuueckas cucrema (pOToannapaTa, MHKPOCKOIIa U
TCICCKOIIa

11.7

I'ma3 xak onTudeckas cuctema. bnmsopykocTts
JAJIbHO30PKOCTh

11.8

Pasnoxxenue Oernoro ceeta B cektp. OnbiTel HpioTOHA.
CnoxxeHue CieKTpaibHBIX IIBETOB. Jlucnepcust cBeTa

11.9

[IpakTudyeckue pabOTHI:

HccrnenoBanne  3aBUCUMOCTH ~ yIJia  OTPa)KCHUs
CBETOBOTO JIy4a OT yIJja MaJeHusl.

N3ydenune xapakTepHCTUK M300pakeHUs TpeaMeTa B
TUIOCKOM 3€pKaJie.

HccrnenoBanue 3aBHCUMOCTH  yIia MPEIOMIICHUS
CBETOBOI'O Jiyya OT yrjla MajJeHHs Ha TPaHMULE «BO3AYX —
CTEKJIO».

[Tonyuyenue n300pa’keHU ¢ TOMOIIBIO COOMparOIIeH
JIMH3BL.

Omnpenenenue (HOKYCHOTO PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTUH3HI.

OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CIIEKTP.

OmnbITHl O BOCHPHUATHIO IIBETA MPEIMETOB TPU HX
HAOJII0JICHUU Yepe3 IIBETOBbIC (PUIBTPBI

11.10

duznyeckue sBIEHUS B mpupoje: 3atmenus ConHIa u
JIyHBI, 1IBETA TEJ, ONTHYCCKHE SBJICHHS B arMocdepe
(uBeT Heba, pedpakiys, paayra, MUPax)

11.11

TexHuueckue YCTpPOWCTRA: OYKH, MIEPHUCKOTI,
(doToanmapar, ONTHICCKUE CBETOBOIBI

12

KBAHTOBBGIE

ABJIEHUSA

12.1

Onwitel Pesepdopna w mimaHeTapHas MOJEIh aTOMA.
Moaens aroma bopa

12.2

Hcnyckanne u moryomeHre cBeta atoMoMm. KBaHTBI.
JIuHeituaTbie CIEKTPHI

12.3

PagnoakTuBHOCTE. Anb(a, OeTa- U raMMa-u3TydeHUs

12.4

Crpoenue aromHoro sapa. HykinonHas Mojaenb
aTOMHOTO siapa. M30Tonbl

12.5

PanuoaktuBHbie mpeBpamenus. [lepuon momypacmana
aTOMHBIX si7iep

12.6

}I,HepHBIe PCaKInu. 3aKOHBI COXpaHCHHA 3apsaJ0BOro u
MaCCOBOI'O YHCCJI

12.7

3Hepr1/151 CBA3HM aTOMHBIX AOEP. CBs13b Macchl U OHCPIUH




Peaknun cunTtesa n nenenus saep. MIcTouHukH 3HEpruu

12.8 .
ConHua u 3B€311
12.9 Snepnas _ DHEPIeTHKa. JlelictBue  paanMOaKTUBHBIX
U3JTy4YEHUH Ha )KUBbIE OPraHU3Mbl
[IpakTuueckue paboOTHI:
HaGmioneHne CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
12.10 U3ITy4EHUs.
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUM YaCTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
W3mepeHue painoakTUBHOTO (poHa
®u3nyeckue SBICHHS B TPUPOJIEC: ECTECTBEHHBIN
pPaavoOaKTUBHBIN ¢om, KOCMHUYECKHE TyuH,
12.11 palMOAaKTUBHOE M3JIyYEHUE MPUPOJTHBIX MHUHEPAJIOB,
JECUCTBHE PAaJUOAKTUBHBIX H3JIydCHUH Ha OPraHu3M
4eJI0BEKA
12.12 TexHnunueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJIMBUyaJbHbIMA JO3UMETP, KamMmepa Bunbcona




ITPOBEPAEMBIE HA OI'3 1O ®PU3UKE TPEBOBAHUWSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJLHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pPe3yJabTaTaM
NpoBepPsSIeMOro 0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
TpeOOBaHMS NPorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanne ponmu  GU3UMKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
M TO3HAaBa€MOCTU SIBJICHUM MPUPOJBI, O POJU 3SKCIEPUMEHTA B
¢usuke, o cucremooOpasyiomed poau (GU3MKKM B pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKH H TGXHOHOFI/Iﬁ, 00 9BOJIFOIIN N
(¢u3NUYecKUX 3HAHUW W UX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKIAJE POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE MPOIIECCOB OKPYKAIOLIETO
MHpa, pa3BUTUC TEXHUKU U TEXHOIOTHI

3HaHUSA O BHJAAX MaTepud (BEIIECTBO W TOJE), O JABMKCHUH KakK
croco0e CyIIeCTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOCHHSI BelIeCTBa, O (U3MYECKOH CYIIHOCTHU SIBICHUHM MIPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pazInyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBJICHUE;
yMEHHE pacro3HaBaTh MPOSBICHNE U3YUYEHHBIX (QU3NYECKUX SBICHUN
B OKPYKAalOLIEM MHUpPE, BBIAEIHAA HX CYLIECTBEHHBIE CBOICTBa
(mpu3HaKH)

Bnangenue ocHOBaMM MNOHSTUWHOIO armapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHU U KCIIOJIb30BAHME WX JIJIS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHUE XapaKTepu30BaTh CBOMCTBA Tell, (U3HUECKUE SBICHUS U
MIPOLIECCHI, UCTIONB3YS GyHIaMEHTAIbHbBIE U SMIUPUYECKUE 3aKOHBI

YMeHHe ONUChIBAaTh U3YUEHHBIC CBOMCTBA TN U (PU3UUYECKUE SBICHHUS,
HCIIOJIb3Ys (PU3UUYCCKUEC BEIUYNHBI

Brnagenne ocHOBaMM METOJOB HAy4YHOI'O IIO3HAHUSA C Y4ETOM
coOmroIeHns paBWJl OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpPAaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJ
OTIbITA U 3alHUCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;
MPOBEICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHMUNH:
yMEHHE IUIaHUPOBaTh HU3MEPEHHs, CAMOCTOATEIbHO CcoOUpaTh
9KCIIEPUMEHTAIbHYI0 YCTAHOBKY II0 HHCTPYKLHH, BBIYUCIATH
3HAQYECHHE BEIMYMHBI U AHAIW3UPOBATH IOJYYECHHBIE PE3YJIbTaThl C
y4€TOM 3aJaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MIPOBEJCHUE  HECJIOKHBIX  JKCIHEPUMEHTAIBHBIX  HMCCIIEI0BAaHUN;
CaMOCTOSITENIbHO  COOMpPAaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U
MPOBOAWTH  MCCIEAOBAHME IO  WHCTPYKLHH,  MPEICTaBIATh
MOJTyYeHHbIE 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BUJAE TaOIUI U
rpadUKoOB, yUUTHIBATh MOTPEUTHOCTH, JI€1aTh BHIBOABI IO Pe3yJibTaTaM
UCCIIEI0OBaHUS

[ToHnMaHne  XapakTepHBIX  CBOMCTB  (u3mueckux  Mojeneit




(MaTepuasibHasi TOYKA, a0COJIIOTHO TBEPIOE TEJIO, MOJIETU CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeN, IUIAHETapHAas MOJENb aTroMma,
HYKJIOHHasi MOJEJIb aTOMHOIO s/ipa) U YMEHHUE NPUMEHSATh UX JUIS
00BsICHEHHS (PU3UYECKUX MTPOIIECCOB

YMeHue oOBSACHATH (PU3MUECKUE MPOLIECChl U CBOMCTBA Tel, B TOM
9yuciae W B KOHTEKCTE CHUTYalllid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B Y4aCTHOCTH, BBISBIISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSCHEHHE C ONMOPOH Ha M3yUEHHBIE CBONCTBA (DPM3NIECKHUX
SIBJICHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHne pemath pacuéTHele 3afaun (Ha Oaze 2 — 3 ypaBHEHUH),
WCTIONIB3Ysl 3aKOHBI ©  (POPMYJIBI, CBSI3BIBAIOIIME  (PUIUICCKUE
BEJTMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBHE 3a/JauyH,
BBISIBJISITH HEJIOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMBbIe IS €€ pelIeHHs], UCTOIb30BaTh CIPAaBOYHbIE JaHHBIE,
MPOBOJUTH PACUYEThl W OICHUBATH PEATMCTHUYHOCTH MOJYYEHHOTO
3HaueHUs! (PU3NUECKON BETUUMHBI; YMEHHE OIpPEAesaTh Pa3MEPHOCTh
(bu3HYECKOl BEIIMYMHBI, TOTYYSHHOU IPH PEIICHUH 33291

VYMmenune XapaKTCPU30BaATh MMPUHIUIIBI IICfICTBPISI TEXHUYCCKUX
YCTPOWCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TCXHOJIOTHMYCCKUX IMPOLCCCOB IO UX OIMUCAHUIO, UCIIOJIb3Yd 3HAHUA O
CBOMCTBaxX (DM3MYECKUX SBICHUH W HeoOXoaumble (u3nyeckue
3aKOHOMEPHOCTH

10

YMeHue UCHoNb30BaTh 3HAHWS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHONW KW3HM i1 oOecrieueHuss O€30MacCHOCTH TP
oOpamieHud ¢ OBITOBBIMH ~ TpHOOpaMH M TEXHUYECKHUMH
YCTpPOWCTBAMH, COXPaHEHHUS 3I0pPOBbS M  COOJIOJAEHUS HOPM
9KOJIOTUYECKOT0 TMOBEJIEHUS B OKpYyXarollel cpeae; MNOHUMaHUE
HEOOXOIUMOCTH TMPUMEHEHHsS OCTHKCHUN (PU3UKU W TEXHOJIOTHI
JUTSl pallMOHATIbHOTO IPUPOAOIIOIH30BaAHHUS

11

OneIT ToOMCKa, TpeoOpazoBaHUs M MpeACTaBlIeHUS HHPOpMAINH
(bUBUYECKOTO COJEPKaHUSI C HCIOJIB30BaHHEM HWH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHUM; YMEHHUE OLIEHUBATHh J1I0CTOBEPHOCTH
MOJy4YeHHON WH(OpMAllMM Ha OCHOBE HWMEIIIMXCA 3HAHUM U
JOTOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJIb30BaTh  IpH
BBITIOJIHEHUHM YYE€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3MYECKOTO COAepIKaHMS, CIPABOYHBIE MaTepHUalbl, PECYpChl CETH
WNutepuer; BmameHue 0a30BHIMH  HABBIKAMH  MPeoOpa3OBaHMS
uH(pOpMallMd W3 OAHOW 3HAKOBOW CHUCTEMBI B IPYIyI0; YMEHHUE
CO3/1aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE MH(OpPMAIUHU U3 HECKOJIBKUX NCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE 1 HepaBHOMepHOe nBIKeHUe. CpenHsas ckopocTb. Dopmyna s

1.2 BBIYUCIICHUSI CPeTHEH cKopocTH: V = S/t
PaBHOMepHOE TIpsSMONMHEIHOE IBHXKEHHE. 3aBUCUMOCTh KOOPJIWHATHI Tejla OT
BpPEMEHH B CIIyyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUYKEHUSI:
1.3 1) =Xo +0d
I'padbuky 3aBHCHUMOCTH OT BPEMEHH [IJIS TPOCKIMH CKOPOCTH, TMPOCKIIUU
nepeMenieHusi, MyTH, KOOpAWHATHl TPU PABHOMEPHOM MPSAMOJMHEHHOM
JIBUKCHHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBU>KCHHUS :
2
Se(f)=Vo, * I+ * =
@opMysbl I MPOCKUUU TEPEMEIIEHHUsA, MPOEKIHUU CKOPOCTH U TMPOEKIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JBUKCHUU:
pus : t
14 Sx(f)_u{lx'rfa.\"?‘
Q\'(I):UU.1'+CI.1' -z,
a. (f)=cast,
Uy, -y, =2a,s,
['padmkn 3aBUCHUMOCTH OT BpPEMEHHM MJI MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TIPOEKIIMU TEepPEMEIIEHUs, KOOPJAUHATHI TPH PABHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBHKEHUU
CBobonnoe manenue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHUE Tela IO
BEPTUKAIM (JABMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
1.5 3emimn). ['paduku 3aBUCUMOCTH OT BpPEMEHH Ui TPOCKIUU YCKOPEHHS,
OPOEKIIMA CKOPOCTH M KOOPJAWHATHI TMPU CBOOOJHOM TAJCHUU Tela II0
BEPTHUKAJIH
CKopocTh pPaBHOMEPHOIO JBIJKEHHS Tejla IO OKpYyKHOCTH. Hampasnenue
CKOPOCTH.
@dopmyna Jid BBIYUCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTU U MEPHOJ
oOpareHus:
1.6
. inR
T

LlenTpocTpeMuTensHOe yCKOpeHHe. HarmpaBiieHHe IEHTPOCTPEMHUTEIHLHOTO
yckopenusi. @opmyra J1sl BBIYUCICHUS YCKOPEHUSI:




“=R
®opmyiia, CBSI3BIBAIOIAS IEPUOJT M YACTOTY OOpAIICHUS:
V.= 2
T

1.7 = 74
1.8 Cuia — BekTopHas dusznueckas BeanunHa. CI0KeHne CHil
1.9 SIBnenue unepnuu. Ilepssiii 3akoH HproToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpA CUJIbI, IENCTBYIOIIEH Ha
TEJ0
Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:
1.11 Py ==
TpeHune nokos U TpeHue ckobxkeHus. opmyra A BHIYMCIECHUS MOAYJISI CHIIbI
TPEHUSI CKOJIB)KEHHUS:
F_=u-N
1.12 p =}
Hedopmanus Tena. Yopyrue u Heynpyrue nedopmManuu. 3aKOH yHOpyroi
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHUSL:
My - M5
F ] G % :—_‘"
'L
1.14 Cuna TsbKecTd. Y CKOpeHHe CBOOOHOTO Ma CHHUS.
®opmyna Al BEIYUCICHUS CUIIBI TSHKECTH BOM3H nmoBepxHocTH 3emnu: F = mg.
JIBmxenue raneT Bokpyr Comnia. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTh 1 neperpy3ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
1.15 p=mod

I/IMHyJ'IBC cucTteMsbl Tea. I3MeHeHne HMITYJbCA. I/IMHy.]'IBC CHIJIBI




1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCJI:
D=mU +m, 0, =const

PeakTuBHOE OBUXEHUE

1.17

Mexannueckas pabota. @opmyiia Jisi BEIYUCICHHUS PaOOTHI CHITHL:
A=Fscosat
MexaHnnveckass MOITHOCTb:

A
I

N=

1.18

Kunernueckas n noreHumanbHas sHeprus. Gopmyra i BBIYUCICHUS
KMHETUYECKOU DHEPIUH:

mu”
}

K 3

i

Teopema o kuHeTHuecKoU s3Heprun. Gopmyiia A BBIYUCICHUS TOTCHIUAIBHON
JHEPIUU Tella, OAHIATOrO
HaJ 3eMIEH:

E,= mgh

1.19

MexaHuyeckasi SHEprus:
E=E.+E p
3aK0oH COXpaHEHUsI MEXaHWYECKOM dHeprun. DopMyia JijIs 3aKOHA COXPAHECHHUS

MEXaHUYECKON SHEPIUU B OTCYTCTBUE CUII TpeHUs: £ = const.
[IpeBpanieHne MEXaHM4YECKOM SHEPTUU IIPU HAJIMYUU CUIIBI TPEHMUSL.

1.20

[IpocThie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. MomesT cuiisl: M - Fl.
VYciioBue paBHOBECHS phluara:

M +M, +..=0
[ToasuxHbIN 1 HEMOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHU3MOB,
n= Anonesaas
Aaarpau—:nﬁaz

1.21

[laBiienue TBEpIOTO TEIIA.
®opmyia s BBIYMCICHUS JaBiIeHHs TBEPAOIO Tea:
F
£="g-
JaBnenue raza. ATMocepHOoe TaBicHUE.
lMunpocraTuueckoe AaBieHUE BHYTPHU KUJIKOCTH.
dopmynia sl BBIYUCIICHUS JaBICHUS BHYTPH KHUIKOCTH:

p=pgh+p_,




1.22

3akoH Ilackans. ['uppaBnuyeckuii mpecc

1.23

3akoH Apxumena. Popmysa ISl ONPEIACICHUS BBITAIKUBAIOIIECH CHJIBI,
JEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:

Fap =P8V

YcaoBue niaBanus Teia. [1maBanue CYIOB M BO3AYXOIIJIaBAHHUEC

1.24

Mexannyeckue KojeOaHusl. AMIUIMTYJa, TEPUOJ M 4YacToTa KoJieOaHUH.
dopmyiia, CBSI3bIBAIOIIAS YACTOTY U MEPHO] KOJICOAHMIA:

1.25

Marematndeckuil M NpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mpu
K0JIeOATEIbHOM JIBUKEHUHU

1.26

3aTyxanmHe KoJIeOaHMS. BBIHY)I(IIGHHBIG Kxonebanus. Pesonanc

1.27

Mexanudeckue BOJHBI. [IpoloNbHBIC M MOTNIEpEYHbIC BOJHBL JIJTMHA BOJHBI H
CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

=g

1.28

3Byk. I'poMKocTh U BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHUIE
IBYX cpell. IH(pa3ByK U yJIbTpa3ByK

1.29

Ipaxmuueckue pabomuol

N3mepenne cpenHell MIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBI; KECTKOCTH
OpYXKUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHHS OpyCKa MO HAKIOHHOHN IIOCKOCTH;
yCKOpeHus: Opycka MNpu JBHKEHHUH IO HAKIOHHOW IIOCKOCTH; YacTOThl U
nepuoAa KoyieOaHWM MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEpHoAa
Kosie0aHul NpPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha phIYar;
paboThl CHIJIBI YIPYTOCTH TpPU MOIBEME Tpy3a C MOMOIIBIO HETOABHKHOTO
0510Ka; pabOTHI CHIIbI YIPYTOCTH HPU MOIBEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OIoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOH CHJIBI OT 00BEMaA MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTU; HE3aBUCUMOCTHU BBITAIKUBAIOIIECH CHJIBI
OT MAaccChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JaBJIEHUS U OT
po/a MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIONIEH B MpPY>KUHE, OT CTEHEHU
nedopManuu MpYy>KUHBL, YCKOpeHUs: Opycka OT yria HakJIOHA HalpaBIsIOLIEH;
nepuoaa (4acToThl) KOJieOaHUN HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, MEpPHOAA
KOJIcOaHWI MPYKMHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH TMPYKUHBI,
UCCJICIOBAHNE HE3aBHCHUMOCTH IEpHOJa KOJNCOAHWA HUTSHOTO MAasTHUKA OT
Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI IBWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOH IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, TNPWIMBBlL W OTIUBBI, JBWKeHHE IU1aHeT COJIHEYHOW CHUCTEMBI,
PEAKTUBHOE JBUKCHHME KUBBIX OPraHMU3MOB, PblYard B TEJIE UEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBiIeHHsS Ha XUBOM OpraHu3M, IUIABaHHE pbIO, BOCIPUSATHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMU, 3XO

1.31

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYUKU IOJIOKEHHUS, PACCTOSHUSA U
YCKOpPEHUs, JWHAMOMETp, TMOALIMIHUKYA, PAaKETbl, pblYar, MOABWKHBIH U
HEMOABWKHBIA OJOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE MEXAHU3MbI B OBITY,




coolInaromecs: cocybl, YCTPOMCTBO BOAONPOBOJAA, THAPABIMYECKHM Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcCOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUW A
OCHOBHBIE  TIOJIOXKEHUSI  MOJICKYJISIPHO-KMHETUYECKOW  TEOPUH  CTPOCHHUS
2.1 BemiecTBa. Mojenu TBEPIOro, KHUAKOTO U ra3000pa3HOro COCTOSHUI BeleCTBa.
Kpucrannuaeckue u amopdHbIEe TeIa
29 JBwxenue wyactun BemecTBa. CBs3b CKOPOCTH  JABWKEHUS YacTHI[ C
] TeMIiepatypoi. bpoyHoBckoe nBmwkenue, muddysus
2.3 CmauyuBaHue Y KanWJUISIPHBIE SIBJICHUS
2.4 TennoBoe pacHIMpeHne U CKaTue
2.5 TemoBoe paBHOBECHE
26 Buytpennss sHeprus. Pabora u Termonepenaua Kak CHOCOObl H3MEHEHHS
' BHYTPEHHEHN 3HEpruu
2.7 Buapl Tenonepenauyn: TEMIONPOBOIHOCTh, KOHBEKIIUS, NU3TyUYECHUE
HarpeBanue wu oxnaxnaenue Ttein. KoauyecTBO  TEIJIOTHI. Y elabHAas
TEIUIOEMKOCTb:
2.8 ; i)
O=cm(t,—t,)
3aKOH COXpaHEHHUs JHEPrUU B TEIUIOBBIX MpOIEccax. YPaBHEHUE TEIJIOBOTO
Oananca:
2.9 y .
Q]. _Qg = ..:0
Ucnapenue u koHueHcanud. V3mMeHeHHe BHYTPEHHEH SHEpPrud B Mpolecce
210 ucrapeHuss u KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa
' napooOpa3zoBanus: L = O/m
2.11 BrnaxHocTh Bo3ayxa
[InaBnenne wu kpucrasmmsanus. I3MeHeHWe BHYTpPEHHEW DSHEpruu IIpU
IUIABJICHUU U KPUCTAJUIM3AIMU. Y IeJIbHAs TEIJIOTa IUIaBJICHHUS
2.12 (2
m
BHyTpeHHss 3Heprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHus TOIUINBA:
2.13 q=0/m
2.14 [Tpunnumne! padoTel TernoBsix Asurateneit. KIIJI remmoBoro gsuraresns
Ipakxmuueckue pabomol
N3mepenne yaenbHOW TEMIOEMKOCTH METAJUNIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHOMN
215 Maccbl, B KOTOPYIO OIyLIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,

OT/IAaHHOTO HArpeThIM LMJIWHIPOM, MOCIE OMYCKAaHWUS €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXXHOCTU BO3/AyXa; YJEIbHOW TEIJIOTHI
miaBieHust Jbaa. lMcciaenoBaHwe WM3MEHEHHS TEMIIEpaTypbl BOJABI  MpHU
Pa3IMYHBIX YCJOBMSIX; SIBJICHHS TEIUIOOOMEHa IpPHU CMEIIMBAHUU XOJIOJHON U




ropsiued BOJbI; MpoIiecca NCIIapeHHsI

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSKCHUC W KaAIIUJIISAPHBIC

2.16 SBJICHUS] B MPUPOJE, KPUCTAUIBI B mpupone, uznydeHue CoiHua, 3aMmep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHEra
Texnuueckue ycmpoticmea: KanWUISPbl, IPUMEPHI UCTIOIB30BAHMS KPUCTAIIOB,

217 KUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS

’ JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, BUTATE]lb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpusanus Tei. J[Ba Buaa 3JIeKTPUYECKUX 3apsIOB
3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEeHMsI AJIEKTPUUYECKOTO 3apsiia
34 Onektpuueckoe mose. Hanpsok€HHOCTh  anekTpuueckoro moiis.  [IpuHnmm
' CYNEPHO3UIINH IEKTPUUECKUX MOl (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpudeckux 3apsaoB. JledCTBUE 3IIEKTPUUECKOro IO Ha
] NeKTpUUecKue 3apsianl. [[pOBOTHUKY U AUDIIEKTPUKHT
[TocTosiHHBIN AneKTpUYecKuil TOK. JlelcTBus 3nmekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma ans ydactka anekrpudeckoi neru: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
- TT—=TT AJ7 - R—=P 4
I]. :Iz. [)' :ia'l b ‘:__;. R_R]. —‘Rj
3.9 [TapannensHOE COeIMHEHNE TPOBOIHUKOB PABHOTO CONMPOTHUBIICHUS:
U=U,I=I+1;R=—.
- E - - 3
CwmenanHbple COSTMHEHMS TPOBOTHUKOB
310 Pabota u motHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyins — Jlenma:
2
3.11 Q=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJIE MPSAMOrO MPOBOJHHMKA C TOKOM. JInHMM
) MarHUTHOW MHYKIIMH
313 MarauTHOe 1MOJI€ TIOCTOSHHOTO MAarHuta. B3auMoOAENCTBUE NOCTOSHHBIX
) MarHMTOB
3.14 JlelicTBME€ MArHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM
3.15 Omnpitel @apazes. SIBnenue aneKTpoMarHuTHON UHAYKIMH. [IpaBuio Jlenma




Ipakmuueckue pabomuol

H3mepenne  2IE€KTPUYECKOrO  CONPOTUBIICHHS  PE3UCTOpPAa;  MOILUHOCTH
MEKTPUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOIO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOLIErO B IIPOBOJAHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

3.16 COINPOTHUBIJIEHUS OT JUIMHBI IPOBOJIHUKA, IUIOIIAN €0 IONEPEUYHOr0 CEUEHUs U
YAEIBHOTO COMPOTUBIICHUS.
IIpoBepka npaBuiia JUist SNEKTPUYECKOTO HANPSDKEHUS MPU MOCIIEI0BATEIIBHOM
COCJIMHEHUHN MPOBOJAHMKOB; IpaBWJa ISl CWIbl 3JEKTPUYECKOTO TOKa IpHU
napajsieIbHOM COE€MHEHUH MPOBOHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue sA61eHUs 8 Npupode: SICKTPUUECKUE SBJICHHUS B arMmocdepe,
3.17 3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE IOJ€ 3€MJIU, Ipeiid MOIOCOB,
POJIb MATHUTHOTO TOJIS JUISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTart,
CUETUYMK  JIEKTPUYECKOM  SHEPruM,  3JIEKTPOOCBETUTENbHBIE  MPHUOODPHI,
3.18 HarpeBaTeJbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
IPEIOXPAHUTENHN, JJIEKTPOMArHuT, 3JEKTPOJBUTraTENlb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkaja 3J1eKTpOMarHUuTHBIX BOJH
3.20 JlyueBas monens cBera. [IpsMonnHeiiHOe pacIpoCcTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcus ceera
304 JInnza. Xox nyueit B nuH3e. DokycHoe paccrosiHue nMH3BL. OnTUyeckas cuia
' aun3el: D = 1/F
3.25 ['na3 kak ontudeckas cucrema. Onruyeckue npubopsl
IIpakxmuueckue pabomol
W3mepeHune ontudeckoil cuibl coOuparomiei JUH3bl; (HPOKYCHOTO pacCTOSHHS
coOuparolie JIMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MpEAMETa U U300paKeHUs,
396 | KOT/A MPE/IMET PACTIONOKEH B IBOHHOM (pOKyce), oKa3aTessl PeOMIICHHs CTEKIIa.
UccnenoBanue cBoiicTBa M300pa)KeHHs, TMOJIYYEHHOTO C  MOMOUIbIO
cobuparomield JTMH3bl; U3MEHEHUsI (POKYCHOTO PAcCTOSIHHUS ABYX CIIOXKEHHBIX JIMH3;
3aBUCHMOCTH YyIJla MPEIOMJIEHHsS] CBETOBOrO Jy4ya OT yrIjla MaJeHUs Ha TpaHule
«BO3J1yX — CTEKJIO»
397 Quzuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, 1Bera Ten,
ONITHYECKHUE sIBIEeHUs B atMmocdepe (1iBeT Heba, pedpakius, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, (QoToanmapaT, ONTHYECKUE
CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PanmnoaktuBHOCTH. Anbda-, Oera-, ramMmma-u3nyueHus. Peakiun anbda-u Oera-
pacmaja
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-yactuil. IlnanerapHas Mojiesp aToma
4.3 CocraB aroMHorO sigpa. M3otomnel
4.4 [Tepuon nonypacnana aTOMHBIX si7iep
4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apSJ0BOIO U MAaCCOBOTO YHCET
46 Qusuueckue sA6NeHUs 6 npupode. €CTECTBEHHBIH pPaTUOAKTUBHBIA (OH,

KOCMMYCCKUC JIYUYM, PAJHOAKTHBHOC HM3JIYUYCHHUC IIPHPOJHBIX MHHCPAJIOB,




)ICI‘/’ICTBI/IC pPaarOaKTUBHBIX I/ISJ'IyLIeHI/II\/’I Ha OpraHu3m 4CJIOBCKa

4.7

Texnuyeckue ycmpoiicmea: CEKTPOCKOI, UHAUBUAYAIbHBIN J103UMETp, Kamepa
Bunbcona, sinepHas SHEpreTHKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

VYueonuku U.M. [1épprukun. A.W. UBanos. ®usuka.7,8,9 [Ipocsemenne» 20251,2026r
A Ileppimkud. COopHUK 3a/1a4 110 (pusmke.7-9.

METOAUYECKHUE MATEPHAJIBI J1JIs1 YYUTEJISA
https://edso0.ru/2025/01/16/kontekstnye-zadachi-zadaniva-k-uchebnomu-kursu-fizika-2024-g/

https://edsoo.ru/mr-fizika/2/
https://edsoo.ru/mr-fizika/3/

https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka fizika.pdf
Tectel «dusukay 7,8,9 xknaccel , T.A. Xannanosa, H. K. Xannanos

Hunaxktuueckue matepuainsl «Pusuka» 7,8,9 knaccesl, A.E. Mapon, E.A. MapoH.
Coopnuk 3amay o gusuke , 7 — 9 xknaccel, A.B. TI€pbimkun

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/7f416194
but6mmoreka [{OK https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
https://myschool.edu.ru/
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https://edsoo.ru/mr-fizika/3/
https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka_fizika.pdf
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://myschool.edu.ru/

MNPUJIO)KEHUE
CUCTEMA OLIEHKU JOCTWXXEHUU IIJIAHUPYEMBIX ITPEMETHBIX PE3YJIbTATOB
OCBOEHHMA YYEBHOT O ITPEJIMETA «®U3UKA» ocyliecTBisieTcss B COOTBETCTBUU C
METOAMYECKUMH PEKOMEHIAIUSAMH , TIPEICTABICHHBIMU Ha CaiiTe €IMHOE COJepKaHue 00pa3OBaHMUS
https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka fizika.pdf .
HopmMmbl onieHok no npeamety «®@u3zukay.

OneHky «5» CTaBAT, €ClIM YYEHUK MPOJIEMOHCTPUPOBAJT TIIyOOKOE U MPOYHOE YCBOCHHE 3HAHUN U
YMEHUH Ha YPOBHE BbINIE MHUHMMAJBbHBIX TPeOOBaHWH MpOrpaMMebl, 3((HEKTUBHO NMPHUMEHSET UX B
HECTaHJapTHOW CHUTyalluu, OOBSICHSAET SBJICHUS HA OCHOBE M3YUYEHHBIX 3aKOHOB C HCIIOJIb30BAHHEM
pPa3NUYHBIX HMCTOYHUKOB WH(POPMALMM, YyMEET BBIICIATH TJaBHOE, OOBSICHAET MNPUYHMHHO-
CIIEICTBEHHBIE CBS3M C 00OOCHOBaHHMEM COOCTBEHHBIX BBHIBOJOB. [Ipu BBIMONHEHHH 1a00PaTOPHBIX
paboT y4HMTHIBAE€TCS AKKypaTHOCTh BBIMOJHEHHUS pPa0OThl, MPAaBUIBHOCTHh IOJYYEHUS KOHEYHOTO
pe3ynbTata, yMEHHE OOBSCHITh CYIIHOCTh HAONIOAAeMbIX SBJICHUN, MPaBUILHOCTH OTBETOB Ha
BOTPOCHI TMOBBIIICHHOW CIIOKHOCTH COOJIOZCHHE TPaBHII OXPaHBbl TPyJa M TEXHUKHA OE30MacCHOCTH.
[Ipyn pemeHun 3amady Y4YUTHIBAETCS YPOBEHb CIIOKHOCTH, MOHUMaHUE (U3HUECKON CYIIHOCTH
COJZIep KaHUs 3a7a4M, HECTAHIAPTHOCTH €€ PEIICHHUS, IPABIILHOCTh PEIICHUS
OneHky «4» CTaBAT, €ClIM YYEHUK NMPOJEMOHCTPUPOBAJT IIyOOKOE€ U MPOYHOE YCBOCHHE 3HAHUN U
YMEHUH, C JOJATOBPEMEHHBIM HX NPUMEHEHHEM Ha YpOBHE BBIIIE MHUHHMMAJIbHBIX TpeOOBaHUN
nporpaMMmel. [lepecka3piBaeT M3ydeHHBIH MaTepuai C BBIBOJAMHU U 00OOLICHUSIMH, KOTOPbIE JaHbI B
y4eOHHMKE C HEOOJBIIMMH OMOJHEHUSIMHU. [Ipu BBINOIHEHUU JAOOPATOPHBIX PAOOT YUYHUTHIBACTCS
rIIyOMHA U TOYHOCTH BBIBOJIOB, KAUECTBO BBIIIOJIHEHUS 33/IaHUS, IPABUIBHOCTD MOJIYY€HHUS KOHEYHOTO
pe3yibTara, COOMIO/IEHHE MPaBWII OXpaHbl TpyJda M TeXHUKU Oe3zomacHoctu. Ilpu permenun 3amad
YUHUTBHIBAETCS] YPOBEHb CIOKHOCTU, YMEHHE aHAIM3UPOBATh YCIOBUE 33/1a4M, MPABUILHOCTD PEIICHUS
TUTIOBBIX 3a/1a4 C MPUMEHEHHUEM 3HAaHUI 3aKOHOB M SIBICHUH, YMEHHs MPeoOpa3oBhIBATH (POPMYIIBI,
yMEHHE MOTy4aTh MPaBUJIbHbINA KOHEUHBIH pe3ybTaT.
OmneHky «3» CTaBsT, €CIIM YYCHUK MPOJAEMOHCTPHPOBATl OCO3HAHHOE YCBOGHHE MUHUMYMa 3HAHUN U
yMeHHI Ha ypoBHe noHuMaHus. [lepecka3piBaeT n3ydeHHbIN MaTepral 6e3 COOCTBEHHBIX BBIBOJIOB U
00001meHuii, 6e3 BbIIeNEeHUS TNIaBHOTO. [IpW BBHIMONHEHUH J1a0OpPaTOpHBIX paboT ymeeT coOupaTh
YCTaHOBKY, CHHUMAaTh IOKa3aHHs NpuOOpOB, 00pabaThiBaTh pe3yNbTaThl, MOIy4aTh MPABHIbHBIN
KOHEUHBIH pe3ysbTaT, COOMI0AAaeT MpaBuUia OXpaHbl TpyJla U TeXHUKH Oe3onmacHocTu. Ilpu pemenun
3a/a4 yMeeT y3HaBaTh U Pa3inyaTh (OPMYJIbl, YMEET MOJydaTh NMPAaBUIBHBIM OTBET MPHU pPEUICHUH
IIPOCTEUIINX 3a1aY .
OneHky «2» CTaBsT, €ClM YYEHUK HE OBJaje] 3HAHUSAMU U YMEHHSIMH Ha YpOBHE MUHHMAJIbHBIX
TpeOOBaHUI MPOTPAMMBI.
OreHKa «5» CTaBUTCS B TOM ClIydae, €ClId yJaluics: 00HapYKMBAET BEpHOE TOHUMaHUE (HU3UIECKOI
CYIIHOCTH M PACCMATPUBAEMBIX SIBJIEHUW M 3aKOHOMEPHOCTEM 3aKOHOB M TEOPHM, JAaeT TOYHOE
OlpesiefieHue U MCTOJKOBAaHHE OCHOBHBIX TIOHATUM, 3aKOHOB, TEOPHi, a TakKe MpaBUIbHOE
orpeeneHue (pU3MUECKOM BETMUYUHBI, UX €IWHUI] U CIOCOOOB M3MEpPEHHs; NMPABHILHO BBIMOIHAET
YepTekKH, CXeMbl U TpadUKH, COMYTCTBYIOLIME OTBETY; CTPOUT OTBET IO COOCTBEHHOMY ILIaHy,
COIIPOBOKIAET PACCKa3 HOBBIMH IMPHUMEpPAMM, YMEET NPHMEHATh 3HAHWA B HOBOM CHUTyallUu NpHU
BBINIOJTHEHUM TPAKTUYECKUX 3a/laHui, MOXET YCTAaHOBHUTHb CBSI3b MEXJIYy H3y4yaeMbIM U paHee
U3yYEHHBIM MaTepHajoM IO Kypcy (U3MKHM, a TakKe C MaTepUalioM YCBOEHHBIM NpPU H3YyYCHHU
IPYTUX TPEIMETOB.
Onenka «4» CTaBUTCS, €CJIM OTBET YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUAM K OTBETY Ha OINEHKY «5»,
HO y4YalllMiCsl HE MCMOJIb3yeT COOCTBEHHBIN MJIaH OTBETA, HOBbIE MPUMEPHI, HE IPUMEHSAET 3HAHUS B
HOBOH CHTYaIlMii, HE HCIIOJIb3YET CBSI3U C paHee U3yYECHHOM MaTepHalloM M MaTepHalOM, YCBOCHHBIM
[P U3YUYEHHUH IPYTUX IPEIMETOB.
OneHka «3» cTaBUTCs, €CiM 00JIbIIAs YaCTh OTBETA YAOBJIETBOPSAET TPEOOBAHUAM K OTBETY HA OLICHKY
«4», HO B OTBETe OOHAPYKUBAIOTCS OTAEIbHBIE MPOOENbl, HE MPENATCTBYIOIINUE JaJbHEHIIeMy
YCBOGHHMIO MPOTrPaMMHOIO MaTepuaia, y4YalluiCs yMeeT HNPUMEHSTH IMOJIydeHHbIe 56 3HaHUS: Npu


https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka_fizika.pdf

pelIeHNH MPOCThIX 3ajJjady C HCIHOJb30BAHMEM TOTOBBIX (OPMyYJ, HO 3aTPyIHSETCS IpPHU PELICHUU
3as1a4, TpeOyronmx mpeodpazoBanust GOpMYIL.

OreHka «2» cTaBUTCS B TOM CIIy4ae, €ClIM yJaluiics He OBJaJiesl OCHOBHBIMHU 3HAHUSAMU, U YMEHUSAMU
B COOTBETCTBUH C TPEOOBAHUSIMH ITPOrPaAMMBI.

OneHka «1» cTaBUTCs, €CIIM YUEHUK HE MOXKET OTBETUTh HU Ha OJJMH U3 MOCTABJIEHHBIX BOIIPOCOB. B
MUCHMEHHBIX KOHTPOJBHBIX paboTax YUYHTHIBACTCS TaKXkKe, KaKyl0 4acTh paOOTHI BBHIMOJHWI YYECHUK.
OreHka 1a00paTOpPHBIX paboT.

OmneHka «5» CTaBUTCS B TOM CiIy4ae, €CJIH YYallMidCsl BBIMOJHMI paboTy B 00BEME ¢ COONIOIeHIEM
HEOOXOIMMOW  IOCIIEAOBATEIbHOCTH MPOBEAECHUS ONBITOB M M3MEPEHMH; CaMOCTOSTEIbHO
CMOHTHPOBAJI HEOOXOMMOE 000PYAOBaHHE, BCE OMBITHI MPOBEN MPABUIBHO U MOYYWIT MIPABUIBHBIE
pe3yabTaThl W BBIBOABL, coOmonan Th Tpyna; B oTuére mMpaBWIIBHO M aKKypaTHO BBIIOJIHMI BCE
3aIucH, TaOJIHIIbI, YEPTEIKHU, CXEMBbI, TPAUKU ¥ BHIYUCICHUS.

OneHka «4» cTaBUTCS B TOM Cllydae, €CiIM ObUIM BBINOJIHEHB! TPEOOBAHMS K OLIEHKE «5», HO ydaIluics
JIOMTYCTHUJI HEI0UETHI U HErpyOble OLINOKH.

Onenka «3» CTaBUTCS, €CIM pe3yJbTaT BBINOJHEHHUS YaCTH TaKOB, YTO IIO3BOJISIET IOJIYYUTh
MIPaBUJIbHBIE BBIBOJIBI, HO B XOJI€ TIPOBEICHHS ONBITOB U U3MEPEHHUI OBUIN JIOMYIIEHBI OIIMOKH.
OreHka «2» CTaBUTCS, €CIIU BCs paboTa U OMBITHI IPOBOJMINCH HEMPaBMWIIbHO. OMIMOKN MUCHbMEHHBIX
KOHTPOJIbHBIX paboT.

OneHka «5» cTaBUTCA 32 pabOTY, BBIITOJHEHHYIO MOJTHOCTHIO 0€3 OIIMOOK U HEI0UEeTOB.

Omnenka «4» craBuTCs 3a pabOTy, BHIOJHEHHYIO TOJHOCTBIO, HO TIPH HAJIMYMU B HEll He Ooiee OHOM
Herpy0Ooii oMOKU M OIHOTO HeJ04eTa, He 0oJiee TpeX HeJl0UEeTOB.

Omnenka «3» CTaBHUTCS, €CJIM YUYEHUK MPABUIBHO BBIMOJHWI HE MeHee 2/3 Bceil pabOoThl WM IOy CTHI
He OoJiee 0IHOM Tpy0oii 1 0fHOM HerpyOol omuOKH, 0osiee TpeX HeTpyObIX OIMMOOK, OJTHOM HETpyOoi
OHMOKU U TPeX HEJIOYETOB, PH HATMYUH YEThIPEX-TISTH. HEI0UETOB

OneHka «2» cTaBUTCS, €CIM YUCIIO OIIMOOK U HEJOUYETOB MPEBBICHIIO HOPMY Ul OLEHKH Ha «3» WU
MPaBUIIHHO BBHIIOJHEHO MeHee 2/3 Bcell paboThl.

OneHka «1» cTaBUTCSA, €CIIM YYEHUK COBCEM HE BBINOJIHWII HU OJHOTO 3a/laHMsL.



