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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICeHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Dusznkay.

Copepxanne mporpamMmbl 1Mo (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HayYHOH TPAaMOTHOCTH OOYYaroIIMXCS M OPTraHu3alMI0 HM3YUYeHUS
bu3MKM Ha NEATebHOCTHOW OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHKE PA3BUTHUSA MPEIMETHOTO COACPXKAHUS U
y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yJarONIuXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IEJbI0 OKa3aHHs METOJUYECKOU
TIOMOIIIM YYUTEIIO B CO3/IaHUN paboueil mporpaMMBbI 10 Y4eOHOMY MpeIMETY.

dusznka SBISETCA  CHCTEMOOOPAa3ymOIIMM JJIsi  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoOHOMHEH U (PU3HUIECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
IpeloCTaBisieT Haubojee sSCHble O00pa3lbl MNPUMEHEHHUS HAyYHOTO METoJa
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ay (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3ydenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMIMMH €CTECTBEHHO-HAYUHYIO
IrPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIICJIOBAHHS,

e UHTEPIPETHPOBATh  JaHHbIE H  HCIOJNb30BaTh  HAYYHBIE
JI0Ka3aTeNIbCTBA IS MOJIy4YE€HUS BHIBOJIOB.

lenu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konmeniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @eaepauuu, pealn3yrOMIMX
OCHOBHBIE  00II€00pa30oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-4BH).
Heau uzyyenus pusnku:

NpUOOpPETeHNE HWHTEpeca W CTPEMIICHHS OOyYalomuxcsi K HaydHOMY
W3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HaHMs U (hOPMHPOBAHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIBbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHHUE MPEICTABICHUNH O POJIXM (PU3UKK Il pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHM O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITECIFHOCTH, CBSI3aHHOW C (DM3UKOM, TIOJTOTOBKA K
JajgbHeHIIeMy OOyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIINUX 3a4a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKMX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NPUOOPETEHNUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAaHUEM TOJYUYCHHBIX 3HAHHH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCTIOJTb30BaHUEM buznIecKuX MOJICTICH, TBOPUYECKHUX u
IPAaKTHKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHUI HAOII0AaTh MPUPOIHBIC SBJICHUSA M BBIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PaboOThl ¢ MH(poOpMalen (HU3NIECKOTO COJECpIKAHMS,
BKJTItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE NH(POPMAITUH;

3HaKOMCTBO €O c(hepamu mpoecCHOHATBEHOMN MEeATeTLHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

| Ha u3yuenue ¢usuku (6a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/leN0), B 8
Kki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJel0).



[Ipennaraemplii B mporpamMme mo (u3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, TpearaeMplx B pamMKax
OCHOBHOT'0 TOCY/IapPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mnpupone. SBneHus npupoapl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeMMUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [TorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €AMHHUII.

Kak ¢wusuka u jApyrve ecTecTBEHHble HAyKHM H3Y4aloT MPUPOY.
EcTecTBEHHO-HAYYHBIM METOJl IMO3HAHMS: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOT'O
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4YecKne, TEIUIOBBIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBbIC
SIBJICHHSL.

2. ®usnyeckue MpUOOPHI U MPOLIEaypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpexeneHne UEHBI AEEHUS LIKAJIbl U3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue temiieparypbl HNpH HOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYAKaA TEMIIEPATypHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OOoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTrOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBkenne dactul BemiectBa. CBSA3b CKOPOCTH JBWKEHHUSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(kpucTamnmueckux) Teia. B3anMocCBsi3b MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

1. HaGnrogenne 6pOyHOBCKOTO IBMKCHHUS.



2. HaGmonenue muddysum.
3. HaGmonenue  siBIeHUN,  OOBSACHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOAOM psaoB (C  HUCIOJb30BAHUEM

dboTorpadumii).
2. OnbITHI 110 HAOIIOICHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wHepnuu. 3aKOH WHEpUHMHU. B3anMoneicTBuEe Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIA
TsokecTd. Cuiia TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CHWJI, HaNpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHoneWcTBytomas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPAMOINHENHOTO JIBUKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHre n3MeHEeHUs: CKOPOCTHU MPY B3aUMOJICUCTBUU TeJ.
5. CpaBHEHHE MACC IO B3aUMOJICHCTBUIO TEI.
6. Clo)keHue CuJl, HanpaBJICHHBIX 110 OJTHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABMIKEHHUsI (IIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpezneneHue CpeaHE CKOPOCTH CKOJIbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPJIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHON CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB..



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEéma, TemmepaTypbl. [lepenaua naBneHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue

MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOwHBl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHON 00osioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
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3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs )KUAKOCTHIO U Ta30M.

Coobmatomuecst Cocyabl.

['mppasnuueckui npecc.

[TposiBnenue nelcTBHs aTMOC(EPHOTo JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu
T€Ja Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TEJA.

Onpenenenue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILIEH CUIIbI, IEMCTBYIOLIECH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenne pabOThl CHUJIBI TPEHUS NPHU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yCioOBUM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKOU TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUW MOJIEKYJISPHO--KUHETUYECKOW TEOPHH.
CmaumnBaHKe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHnue U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoONEPENAYU:
TEIUIONPOBOAHOCTh, KOHBEKIIHNS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TermoBoro pBurarerns.
TerutoBble IBUTaTENIN U 3aLIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBMYKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Tel.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTypbl IIPH TIJIaBIECHUH.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHI IO OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OnpeneneHue qaBICHHS BO3IyXa B Oa/NIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJICHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TertonepeaaYr U paboThl BHEITHUX CHJI.

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPH CMEIIUBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEIJI000MEHE C HAarPEThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI MIaBICHUS JbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. [Ba poja snekTpudeckux 3apsaaoB. BzaumoperncTtBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh aiekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauTel.  B3aumMmopgencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe ToJ€  AJIEKTpUYECKoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOHUKY Y TUSIICKTPUKHU.
MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUST BOJTBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKeE.

18. M3yueHue nercTBrsI MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3yyeHue padoThl 3JE€KTPOJBUTATETIS.

20. U3mepenne KIIJI anekTpoaBuraTtebHONM yCTaHOBKH.

21. OnbITBl IO  HCCJEAOBAHUIO SIBJICHUSI DAJICKTPOMArHUTHON WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBWKEHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMepHOE npsiMONMHENHOE JBH>KeHUE. CpelHsIsi 1 MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosIMHEWHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3akoH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

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

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIIManbHasE SHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKaTOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
DHEPTHH.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMYeCKOro JBMXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl CWIBl  YOPYrOCTH MpU MNOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpaHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE
NoNepeyYHble  BOJHBL. J[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koisieOaHuWii Tea IOA AEHCTBHEM CHJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnpocTpaneHne npo1oiabHbIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HaHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpezneneHHe 4YacTOTbl M Iepuoja KoJeOaHW MaTeMaTH4ecKOoro
MasTHUKA.

2. OmpejeneHuie 4acTOThI U IEPHOJIa KOJIeOaHUM MPY>KMHHOTO MasITHUKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOJa KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IEpUOAa KOJIEOaHUH PYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka He3aBUCHMMOCTH IepUO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonuHeiHoe
pacnpoctpaHeHue ceera. 3atMenus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
OTpakeHUEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus ceera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Mopaens ri1asa.

11. Paznosxenue 0enoro cBera B CHEKTP.

12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUsI CBETOBOIO Jiydya OT yIJia
NaJCHUs.

2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJCHUS Ha TPAHULIE «BO3AYX—CTEKIION.
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4. Tlomydenue u300pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolien
JIUH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. ONBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB IPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnyderusi. CTpoeHre aTOMHOTO
anpa. HykioHHas wmoaenb atomMHoro szapa. MW3otonsl. PaanoakTuBHBIE
npeBpainienus. [lepros monypacmaaa aTOMHBIX SEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3ITYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bojopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPIHMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO--00001IAIONTUI MOAYJIb IPEIHA3HAYEH JIs1 CUCTEMATHU3aluU
U 0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipu u3ydyeHUn TAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTECTBEHHOHAYYHAas! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
ABJICHUS, TPUMEHSAS TMOJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
3a Ccu€r TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYecKUe SIBJICHUS B OKPYKarOLIEl MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUMU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yiabTaTOB.

B pesynbTare uzyueHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B
JaCTH:

1) mnaTpuOTHYECKOTr0 BOCIIMTAHMS

— IPOSIBJICHHE UHTEPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
buznyecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTbh K aKTUBHOMY YYacCTHIO B 00CYXIEHUHU OOIIECTBEHHO 3HAYMMbBIX
U OITHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUN PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAJIbHO--dTUYECKUX NPHUHILHIIOB B JEATEIBHOCTH
YYEHOrO;

3) 3¢TeTHYeCKOro BOCIIUTAHMSI:

— BOCIPUATUE 3CTETUUYECKUX KauyecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 MO3HAHMS:

— OCO3HaHUE IICHHOCTH (PU3NYECKOM HAayKW KaK MOIIHOIO HHCTPYMEHTa
II03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOIMM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

— pPa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEpPECAa K MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLHMOHAJIBLHOIO
OJ1aromnoJryums:

— OCO3HAaHHWE LIEHHOCTH O0e30macHoro o6paza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBWJI OE30MaCHOTO TMOBEJCHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAIIIHUX yCIIOBHSIX;

— c(hopMUPOBAaHHOCTh HaBbIKa pedieKCuu, TNpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YeJaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNpHOM  OpraHM3aluu, Topoda, Kpas) TEXHOJOIMYECKOH U



COLIMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUUECKUX
3HAHUM;

e — UHTEpEC K IPAKTUYECKOMY U3YUYEHHIO POECCHil, CBA3aAHHBIX C (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUA:

e — OpHEHTalMd Ha NMpUMEHEeHHE (U3MYECKUX 3HAHMW JJIs peuieHHs 3a1ad B
00JaCTH OKpY’Kalollel cpenbl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKH HX
BO3MO>KHBIX ITOCHEACTBUAN JIJI1 OKPYKAIOIIEH CPE.IbI;

e — OCO3HAaHME TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MpOoOJieM U MyTell ux
peuieHus;

e 8) agmanTanuM K M3MEHAKINMMCH YCJIOBHAM COLUHAJIBHOM W NPUPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJECHCTBUU IPU BBIIOJHEHUH WCCIECIOBAaHUN U
MPOEKTOB (HU3MYECKON HAMPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUIM
APYTHuX,

e — TIIOBBIIICHHE YPOBHS CBOE€M KOMIIETEHTHOCTM 4Ye€pe3 IPAKTHYECKYIO
NEeATEIbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYJINPOBATH
UJICH, TOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — Ooco3HaHHE 1e(PUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH
busuky;

e — IUIAHUPOBAHME CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYI Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpamMMmbl MO (U3MKE Ha ypPOBHE OCHOBHOTO
oOmiero oOpa3oBanus y obydaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIOUINE T03HABATEIbHbIC YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHble  y4eOHBbIE  JCWCTBUS,  PEryJIATUBHBIC
yYHHUBEpCaJIbHbIC yueOHbIE TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUA

Ba3oBble Jjornueckue AeiicTBUA:



BBISIBIISITh M XapaKTEepPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(s1BNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBI NMPHU3HAK KJIacCU(PUKAIIUKA, OCHOBAHHMSI IS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX W HAOIOICHUSIX, OTHOCSAIINXCS K (PU3UYECKUM SIBIICHUSM;
BBISIBIISATh NPUYMHHO--CJICICTBCHHBIC CBSI3W TIPH HM3YyYCHUH (DHU3UICCKUX
SIBIICHUHA W TIPOIIECCOB, JIeTaTh BHIBOJBI C MCIIOJB30BAHUEM JICTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKIIFOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SX
(U3UYCCKHUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCO0 pemieHus Yy4ueOHOH ¢u3udecKon
3a/auu (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHUS, BBIOOp HambOojee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarTeLCKHe 1eCTBUA:

MCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(Gu3MUECKUI SKCIEPUMEHT, HEOOJIbIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJIICHMS;

OLICHWBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
HOJyYEHHYIO B XOJI€ UCCIIEIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (POPMYIUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yjibTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JabHEWIEEe pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METObI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
bu3nYeCcKOn 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIUIO
Pa3TUYHBIX BUOB U (GOPM MPEACTABICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMABHYI0 (opMy TpeACTaBICHUS
uHpopManM W WUIIOCTPUPOBATh pellaeMble 3aJadd  HECIIOKHBIMU
cXeMaMHu, TharpaMmMaMu, HHOM rpaduKkoi U UX KOMOMHAIIMSMU.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYXAA€MOM TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE Ha pELICHHE 33a/Jaud M MOJJAep KaHue
OJ1arokenaTeNIbHOCTU OOIIECHNUS;



CONIOCTAaBIISATh CBOU CYXKJEHHUS C CYXICHHUSIMU JIPYTHMX Y4YaCTHHKOB
uanora, OOHapy»KMBaTh Pa3InyUe U CXOACTBO MO3UIIN;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
yOJMYHO MPEICTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

NOHUMAaTh W HUCIOJB30BaTh  MpPEUMYIIeCTBA  KOMaHIHOM U
WHJIVUBUAYAJIbHOW pabOThl MpPH pEHIEeHUH KOHKPETHOW (U3UYECKON
npo0IeMBI;

MPUHUMATH 1I€JI1 COBMECTHOM JIE€ATEIbHOCTH, OPTaHU30BbIBAThH JICUCTBUS
no e€ JOCTHXEHHUIO: paclpeiessiTh poyid, OOCYXIaThb IPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOIBKUX JIFOCH;
BBINIOJIHATH CBOIO YacTh paOOThI, AOCTUTrasl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIMPABJICHUIO UM KOOPJIUHHUPYS CBOM JCUCTBUSI C JAPYrUMU
YyjieHaMU KOMaH/bl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIC YHUBepCAJbHbIE yUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTYyalMsIX, TPEOYIOUINX
JUI pelieHus: (U3NYeCcKux 3HaHU;

OPUEHTHPOBATbCS B  Pa3IMUHBIX MOAXOAAX MPHUHATUS  pEIHICHUH
(MHIMBUAYaJIbHOE, TPUHATHE pEUIeHUS B TpYyINe, NPUHITHE PEIICHUM
rpymIoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus (pU3nuecKoi 3a1auu win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh NIpeijlaraeMble BAPUAHTHI pELICHUH;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIPEJiaraTh MiaH €€ N3MEHEHHUS;
OOBSACHATh TPUYMUHBI  JOCTIDKCHHSI  (HEAOCTHMIXKEHHUs) pe3yJIbTaToB
NEeATEeIbHOCTH, JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJIHEHUS
(Gu3NYecKOoro  MCCJICAOBAaHWS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OLINOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WU JIUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYIroro;



MpU3HABATh CBOE MPaBO Ha OMMOKY MPHU pelieHUuu (PU3NYECKUX 3a/1au WU
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYIoro.

NNPEAMETHBIE PE3YJIBTATBI

K xoHiry o0ydenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0a30BOM ypPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHS,
HaAOJII0ICHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAsA
cuna,  gedopmanus  (ympyras, — IUIacTU4YeCKasl),  HEBECOMOCTb,
COOONIAOIIUECS COCY/IBI;

paznuuath sBieHus (audQysus, TEMIOBOE JABUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEPLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEJ C 3aKPEIUVIEHHON OChIO
BpalleHus, TMepenaya AaBiCHUS TBEPABIMU TeJaMH, >KUAKOCTSIMHU U
razam, arMocepHOoe JaBlieHHWEe, IUIaBaHUE Tel, [MpPEeBpaIICHUS]
MEXaHUYECKON SHEpPruu) Mo ONHCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUC;
pacro3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpY>KalollleM MHpe, B TOM uHclie (u3ndyeckue SBICHUS B TPUPOJE:
PUMEPBI JBMKCHHUS C Pa3IUYHBIMH CKOPOCTSMHU B JKHBOW W HEXKUBOUN
npupoje, ACUCTBHE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KHBOW OpPraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe YeJIOBeKa, MPU 3TOM NMEPEBOJUTH MPAKTUYECKYIO 33/layy B yU4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUBHUYECKUX SBJICHUM;
OTUCHIBATh U3yYEHHBIE CBOMCTBA Tel U (U3UYECKUE SBJICHUSI, UCIIOJIb3YS
busndeckue BeTWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAJKHUBAIOIIAS CUJIA, MEXaHMYecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3(Q(QUIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYECKass W TOTCHIMAIbHASI JHEPTHs), MPU OMHCAHUM TPABUILHO
TPaKkTOBaTh  (PU3MYECKHH  CMBICH  HUCIOJIb3YeMBIX  BEIUYUH, UX
0003HaueHUA W eJAUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTUMU BEIUYUMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUINH;



XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUe SBIEHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs Cui (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBecHUs peiyara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
OHEPrYu, TPU ITOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

0OBSICHATH (hU3UUYECKUE SIBJICHUS, TIPOILIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakrTepa:
BBISIBIISITh MIPUYUHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SIBJIICHUM, (PU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B 1-2 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBHSI 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UICCKUE
BETUYUHBI B (HOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOAHUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OIICHUBATh PEATHUCTHUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYECKUX METOIOB, B ONTMCAHUU UCCIICIOBAHUS BBIICTSATH IPOBEPSIEMOE
npeanosioxkenue  (TUMOTe3y),  pa3iuyaTh W MHTEPIPETUPOBATH
MOJIYYEeHHBIA pe3yJibTaT, HAaXOJUTh OIIUOKKM B XOJE OIbITa, JeIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHWIO (U3WYECKUX SBICHUA WU
busznuecKux CBONCTB TEN: bopMyIUpOBaThH IpOBEPSIEMbIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUCHIBATH X0/ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJTHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MAacChl Tela,
00b€Ma, CUJIBI W TeMIepaTypbl C UCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YU4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JIpPYrol ¢ HCMIOJb30BAHUEM TNPSIMBIX HU3MEPEHUHN (3aBUCUMOCTH MYTH
PaBHOMEPHO ABMKYUIIErocsl Tela OT BPEMEHHM JBHXKCHHUSI Tela, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHUJIBI TPEHHUS OT TUIOLIAN CONMPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTrOCTH OT YJJIMHEHUSI MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHOM YacCTU TeJa U OT IIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IUIaBaHUsl TEJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), Y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOro HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBINOJIHATh M3MEPEHUs, Clenysl IMPEAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC
NPEJIOKEHHBIX Ta0nuil W TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEJIOBAHMUS,

IPOBOJUTHh KOCBEHHBIE HU3MEpPEHMs] (PU3MUECKUX BEJIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CUjla TPEHHS CKOJBKCHHS,
JaBICHWE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOINas Ha
NOTPpYyKEHHOE B JKHJIKOCTh TeJ0, KOA()(UIMEHT MONe3HOro AeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIEeAys NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBIMIOJIHEHUHM H3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYI YCTAHOBKY U
BBIUMCIISTH 3HAYCHNE UCKOMOW BEJTMYHHBI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETp, AMUHAMOMETp, COOOILAOLIMECS COCYAbl, OapoMerp,
phIYar, MOIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOICTBaxX (PM3MYECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(GOPMALMIO O  [pUMEpax)
NPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B TOBCEIHEBHOU
XKU3HU JJi1 obecriedeHus] 6€30MacHOCTH MPH OO0paIeHNH ¢ MPUOOpamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBECHHS B OKPY’KaIOIIEH Cpeie;

OCYHIECTBIIATh OTOOp MCTOYHUKOB HH(opmanuu B HHTepHere B
COOTBETCTBHUHM C 33JJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW © TYTEM CpPaBHEHHUS Pa3IWYHBIX HCTOYHUKOB BBIJICIATH
uHPOpPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPHU BHINOJHEHUHN YUYE€OHBIX 3a/laHuil HayYHO--TIONYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COACpXaHWs, CIPAaBOYHBIE MaTepHUAbI,
pecypchl cetu IHTepHET, BIajeTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBbIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaluu (pU3NUECKOro COoAEpKaHUs, B TOM



qyciie MyOJUYHO JeNaTh KPAaTKUE COOOILIEHUS O pe3yJbTaTaX MPOEKTOB
WIH Y4YeOHBIX MCCIEAOBAaHUM, MIpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHBIM TNOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IOpU BBIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAaHUI pachpenessTh
00s13aHHOCTH B TpPYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJla4aMH,
CIEAWTHh 3a BBIIOJIHEHUEM IUIAHA JCHUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIA  BKJIAJl B  JIEIATEIBHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
amop(dHBIE Tena, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEeMIEepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AJIIEMEHTAPHBIN AIEKTPUUYECKUI 3apsil, JIEKTPUUECKOE MOJIE, TPOBOIHUKU
U JUDJIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIvionepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAaHKE, KANUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUJIaBJIEHHWEe, KpUCTauIu3alus (OTBEpIEBaHUE), KHUIICHUE,
Teruionepeaaya (TEmI0MpPOBOIHOCTD, KOHBEKIIHS, U3JIy4YEeHHE),
AJIEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3aps/iOB, AEHCTBUS DJIEKTPUUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCKUCTBHE MATrHUTOB, JCHUCTBUE
MarHMTHOTO MOJISl HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHIAYKIIKS)
[0 ONUCAHMID MX XAapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX SIBJICHUUA B
OKpY’)KaloIeM MHpEe, B TOM 4YHCIe (U3WYecKue SBICHHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupoxae, uszinydeHue CoJHIA, 3aMep3aHHE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
SBJICHHUSI B aTMoc(epe, DJIEKTPUUYECTBO KUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emui, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJS JUISl KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBJICHUIA;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DM3UUECKUE SBICHUS, UCIIOIB3YS
dbusnueckue BEIUYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJEJbHAsI TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA



IUIaBJICHUS, YJIelbHAsl TeIJIoTa MapooOpa3oBaHus, yJeibHas TeIIoTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJE3HOr0 JIEUCTBHS TEIJIOBON
MAaIllMHbI, OTHOCUTEJbHAs BIAXHOCTh BO31yXad, JJIEKTPUUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBJIICHUE IIPOBOJHMKA,
yIEIbHOE  CONpOTHMBIIEHWE  BemiecTBa, paboTa U MOIIHOCTb
JIEKTPUUECKOTO0  TOKAa), TNPH  ONHCAHUM TPABUIBHO  TPAKTOBATh
(bu3MYEeCKU CMBICT UCHOJIb3YEMbIX BEJIWYWH, 0003HAUEHUS U EIUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTHh (OPMYJbl, CBSI3bIBAIOIINE JIAHHYIO
¢u3NYeCKyl0 BENUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLECCHI,
WCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHILMI CYNEPHNO3ULUU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa /11 yyacTKa LENu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMsT DSHEPruM, MpPU OTOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alKCBIBATH €0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBACHATh (PU3MYECKHE NPOLECCHl U CBOMCTBAa T€J, B TOM 4YHCIIE U B
KOHTEKCTE CUTYyallMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Yysd 3aKOHBI U
(dopMyIibl, CBsI3bIBaIOLIME (DU3MUECKHE BEIMYUHBL: Ha OCHOBE aHajIu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [UIs  pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEOoOXonuMble JUIsl €€ penieHus, MPOBOAUTh PAacy€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMU JIAHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXKHO PpPELIUTh MpPU MOMOIIU
(bu3MUeCKMX METOIOB, HCIOIb3Ysl OMHCAHUE HCCIIECOBAaHUS, BBIIACIATDH
IIPOBEPSEMOE  MPEAIOJIIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS MCCIIEI0OBAHUS, JENaTh BBIBOJBI;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MUECKHX SBICHUA WIH
bu3HUecKuX CBOMCTB Tel (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU MPOIIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT I1IBETa H3Iydaromieil (MOrJIonaroiei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alUsg TEI U B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3YyaJIM3allMsl MarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHuTHOTO IOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (OpMYJIMpOBATh
IPOBEpPSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py/10BaHus, ONKCHIBATh XO/1 ONbITa U (POPMYIHUPOBATH BHIBOJIBL;
BBIIIOJIHATh ~ NPSAMBIE  W3MEPEHHMS]  TEMIEPATYPbl,  OTHOCHUTEIBHOMN
BJIQXXHOCTU BO3/lyXa, CHUJIBI TOKA, HAMpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB MU JATYMKOB (DU3MUYECKUX BEJIMYMH, CPAaBHUBATH
PE3yNbTAaThl U3MEPEHUN C YyIETOM 3aJJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOJAHMK, OT HANOpsDKEHWs Ha  [POBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATENBHOIO M IMApaJUIEIBbHOTO  COEAMHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CleAys NpPeNJOKEeHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaOIUIl W TpadHKOB,
JIeNaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEJOBAHUS;

IPOBOJNUTh KOCBEHHBIE HU3MEPEHHUS (PU3NYECKUX BEIMYMH (yZAelibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIENysl NPEIJI0KEHHON HHCTPYKLHH, U
BBIYKCIIATH 3HAUECHHUE BEJIMYNHBI;

co0roAaTh NpaBuia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUSA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHHUS (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETUMK DIIEKTPUYECKOW JHEPIUH, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpPBI, HArPEBATEIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), ANEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCTIOJIb3YSl 3HAHUA O CBOMCTBax (PM3MUYECKUX SIBICHUM M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbIC
npuOOpsl MO CXEeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJIEKTPUUYECKUX



Hernen ¢ mocjaeaoBaTebHBIM U MapauIeIbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasznudas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJICKTPUIECKUX IIETICH;
NPUBOAUTH  NpUMEpPHl  (HAXOIWUTh  WH(QOpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWW B TOBCEIHEBHOMN
KU3HH NIl obecriedeHust 0€30MacHOCTH Tpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIIOIACHHS
HOPM 2KOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIATh TMOUCK HWHPOpMAMK  (U3UIECKOTO COACpPKAHUSI B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUH © TyTEM CpPaBHCHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  HMHPOPMAILUIO, KOTOpas
SIBIISICTCS] TIPOTHBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOU;
WCIIOJIB30BATh NP BBHIMIOJHEHUN YUSOHBIX 3aaHU HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3HUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BiageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHHS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PUBHYECKOTO
colepXkaHus, B TOM 4YHCIEe WyOJUYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHOM WJIM HMCCIIEIOBATENHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONB30BaTh W3YYCHHBIM TOHSATHHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IaTh BBICTYIUICHHUE MPE3CHTAIUCH;

IPY  BBITIOJTHEHUHW YYEOHBIX TIPOEKTOB M HWCCICIOBAHUN (DHU3NICCKUX
MIPOIIECCOB PaCHpeNesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBITIOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NeATETBHOCTD TPYIIIHI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
TIPOSIBJISISI TOTOBHOCThH paspeniaTh KOH(IUKTHI.

K xoniy oOydenus B 9 kijiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBLHOCTh MEXaHWYECKOTO NBHXEHUsA, Achopmalius
(ympyrasi, mjaacThuyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(Qpa3ByK W YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJja IEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPBI UCITYCKaHUS M TOTJIONIEHUS, anbda-, 0eTa- ¥ raMMa-u3IIyIeHHUs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



paznuyaTh SBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHMHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
NaJieHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE JBHXKEHHUE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKECHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHHUE, OTPAKECHHE W NPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, passioKeHHe OeJIoro CBeTa B
CIIEKTP U CIOXXEHUE CIEKTPaJIbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3JIyYEHUs) 10 ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM YHCIEe (PU3HYECKUE SIBJICHUS B MIPUPO/IE:
MPUIUBBI U OTJIUBBI, ABUXKEHUE Tu1aHEeT COJIHEUHOW CUCTEMBbI, PEaKTUBHOE
JIBW)KEHUE JKUBBIX OPraHU3MOB, BOCHPHITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, IYHAMH, 03XO, LBETa TE,
ONTUYECKHUE SBJICHUS] B TPHUPOJE, OUOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIECTOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
PaIOaKTUBHBIN (HOH, KOCMUYECKHE Jy4Yd, PAJAMOAKTHBHOE H3IyUeHUE
NPUPOJIHBIX MHUHEpAJOB, [IEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 3ajadyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIB3YS
¢bu3nyueckue BeNWYUHBI (CpEelHSAsI W MIHOBEHHAs CKOPOCTb Teja TpH
HEPAaBHOMEPHOM JIBIKCHHH, YCKOpPEHHE, TepeMeIleHHe, MyTh, YIJoBas
CKOpPOCTh, CWJIa TPEHHS, CHUJIa YNPYrOCTH, CUJa TKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAJIEHUs, BEC TeJa, HUMITYJIbC TeJla, WMIYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTCHIMAIbHAS DHEpPrus Tea,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MMOTEHUHUAJIbBHAS SHEPIrUsl CKAaTOU
NPYKUHBI, KUHETUYECKAas DSHEpPrus, IOJIHAS MEXaHWYeCKas DSHEprus,
NEepUOJ U 4acToTa KoJieOaHU, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIOMIICHUS CPEbl), MIPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAYEHUs U E€IUHUIIBI (PU3NUYECKUX BEIUYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMHU BEIUYUMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBIEHUS U IPOIIECCHI,
UCIIOJNb3Yys 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHIMUI CYNEPHO3UIMH CHWJI, NPUHUUI OTHOCHTEIBHOCTH [ 'amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMIYJIbCa, 3aKOHbl OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAaCCOBOTO UMCEN
IOpU SIIEPHBIX PEaKUusAX, HNPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATh (M3NYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBsACHeHHE U3 2-3
JIOTHYECKHX IIAaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOMCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3adaud (OmUparoluecs Ha cuctemMy u3z 2-3
ypaBHEHUI), UCTIOIb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJlayd 3allMChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIC JaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUs], IPOBOIUTH PACUETHI U
OLICHMBATh  PEAJIUCTUYHOCTh IOJYUYEHHOTO 3HA4YE€HHUA (PU3NUECKOU
BEJIMYUMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEHIUTh HNpPH MOMOLIU
(¢u3nYeCKUX METOJIOB, MCIONb3Yysl OMHCAHME HWCCIEIOBaHUS, BBLACIATH
IpOBEPSIEMOE  TPEIIOIOKEHUE, OIEHUBAaTh IPABWIBHOCTh IOPAJKA
NPOBEICHUS]  UCCIIEIOBAaHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUI U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WU
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAHEHHUS HSHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWH MpPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a M >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA,
pa3nokeHne Oeoro CBeTa B CHEKTP, M3YyYEHUE CBOMCTB M300paKECHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMeTa B coOuparolien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
o0opyOBaHUs, ONHCHIBATH  XOJ  ONbITAa W  €ro  pe3yJbTarhl,
(GbopMyIUpOBaTH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
cpenHee 3HayeHue u3MepsieMol BenuuuHbl ((POKyCcHOE paccTosiHue
coOuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOp cmocoba H3MEpPEHUs
(M3MEpUTENHHOTO MPUOOpPa);

IPOBOJANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJbHON CKOPOCTH, IEpUoja
KOJIeOaHU MaTeMaTHuecKOoro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HHUs CBETa OT yria MaJeHUs W yria MPEeIOMJICHHS OT YIJia
NaJCHNsA): TIUIAHUPOBATh HCCIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJYYECHHOW 3aBUCUMOCTH
bu3nUecKuX BEIMYMH B BUAE TaOIUIl UM T'paUKOB, JeJaTh BBIBOJIBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IPOBOJNTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella MpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs], KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUS] CKOJBXKEHHUS, MEXaHW4eckas pabdoTa M MOLIHOCTb, 4YacTOTa U
nepuoa  KoneOaHWH MaTeMaTHYecKoro W TPY)KMHHOTO MAasTHUKOB,
ONTHYECKAas Ccuja coOuparome JHUH3bI, PaJuOaKTUBHBIN  (DOH):
IUTAHUPOBATH M3MEPEHUsS, COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUYE€HHE BEJIMUMHBI U aHAJTU3UPOBATH MOIYUYEHHBIE PE3YJIbTaThl C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUA;

coOIOAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3MYECKUX MOJIeNeH:
MaTepuaigbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETapHAas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S]1pa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
CIUJIOMETp, NATYMKHU TOJIOKEHHUsS, PACCTOSHUSA WM YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3MMETp, Kamepa Bunbcona), uCHoNb3ys 3HaHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU pelieHUH y4eOHO--TIPAaKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMparomiei JIMH3E;
NPUBOAWTH  MpUMEphl  (HAXOAWUTh  WH(OpPMAIMIO O  TIPHUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH Cpejie;



OCYIIECTBISATh TMOUCK HWHPOpMAUK  (U3UIECKOTO COJACpPKAHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIHPYsI TOMCKOBBIN 3a1poc, HAXOAUTh
yTH ONpPEAENICHUs IOCTOBEPHOCTU MOJYyYEHHOM MHPOpPMALUd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BHIIIOJHEHUHN YUY€OHBIX 3a/laHuil HAYyYHO--TIONMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHHs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl HIPOEKTHON WM UCCIIEI0BATENbCKON
NEeSATEeNbHOCTH, TMPU OTOM TPAMOTHO  HCIIOJNb30BaTh  M3yUYEHHBIN
NOHATUIHBIA anmapar M3y4yaeMoro pasiaena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ yd4€ToM OcCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO yacoB DIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3e/ioB U TeM Kontposbnbie | TIpakTaueckne (uudpossbie)
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
bubnunoreka [IOK
1.1 dusuka - Hayka 0 IIPUPOJE 2
Y pHpOAL https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 dusnyeckue Be 2 1
HMSHACCKHC BETIHIHbT https://m.edsoo.ru/7f416194
1.3 EcTrecTBEeHHOHAYYHEBIN METO/ ITO3HAHUS 2 1 Bubmiorexa IIOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3znen 2. [lepBoHayasibHbIe CBEJeHUS 0 CTPOCHUM BelleCTBA
bubmuoreka [JOK
2.1 CTpoeHUe BelecTBa 1
TPOCHHE BELIECTB https://m.edsoo.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICHCTBHEC YaCTHI] ) | bubnuoreka [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka [JOK
2.3 Arpera € COCTO elecTBa 2
TperatHet TOAHMA BEIHCCTR https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHuMe U B3auUMo/ielicTBHE TeJl
bubnuoreka [JOK
3.1 Mexa ecKoe eHHe 3
XAHIHACCKOC JIBIDKCHI https://m.edsoo.ru/7f416194



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

but6mmoreka [JOK
32 Miepups, Macca, MI0THOCTS 4 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
3.3 Cuna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B
41 JaBnenue. llepenaua naBineHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIeHHE KHKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATmoceproe naseHme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a HA IOTPYKEHHOE 7 3 bubnuoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora 1 MOIIHOCTH. JHEPrust
bubnunoreka [JOK
31 Pabora 1 mompgocTs 3 I https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nomorexa IO
https://m.edsoo.ru/7f416194
5.3 MexaHuyeckas SHeprus 4 1 bubmorexa TIOK
https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KosmnuectBo yacos DIIeKTPOHHBIE
No 11/ HaumeHoBaHMe pa3/ie/ioB U TeM Kontpobnbie | TIpakTaueckue (undposbie)
NMporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsbl
Pa3nea 1. TenJioBble siBJIeHUs!
. but6mmoreka [JOK
1.1 CtpoeHue u CBOMCTBA BELIECTBA 7 httos://m.edsoo.ru/ 74181 ce
bubnunorexa [IOK
. T 21 1
1.2 CTIOBHIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne  MArHUTHBIE SIBJICHUSI
DneKTpuYecKue 3apsabl. 3apsHKEHHBIE Tea U bubnuorexa LIOK
2.1 . 7 1
HMX B3aUMOJICMCTBHUEC https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
. 7 i 1
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 7 httos://m.edsoo.ru/ 74181 ce
bubnunorexa [JOK
. M 1 1.
2.3 ATAHTHRIC ABTCHHA 6 > https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
. 4
24 IMEKTPOMATHHTHAS HHILY KUK https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

KoaudecTBO 4acoB D1eKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/ie/ioB U TeM Kontpobnbie | TIpakTaueckue (undposbie)
NMporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanuueckue siBJeHHS
L1 MexaHHYeCKOEe JBMIKCHUE U CIIOCOOBI €T0 10 1 bubnuorexa [JOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3auMmozeiicTBue Ten 20 1 3 nommotexa L
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUT 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. MexaHndeckHne KoJ1e0aHusI H BOJHBI
but6mmoreka [JOK
2.1 MexaHnndeckue KoneOanus 7 3
https://m.edsoo.ru/7f41a4a6
bubnunorexa [JOK
2.2 MexaHnueckue BO . 3ByK 8 1 3
RAHITICCKHC BOTHBL. IBY https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazjen 3. DiieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bu6muoreka [IOK
' 3JIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI PaCIpOCTPAHEHHS CBETA 6 2 bubnuorexa [JOK



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

but6mmoreka [{OK
4.2 JIuH3bl 1 onrTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/ 7412436
but6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/Tf4 12436
Nroro no pazaeny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bu6mmoreka [JOK
5.1 Hcnyckanue v norionieHue CBETa aroMoOM 4 1 httos://m.edsoo.ru/7f4 1ada6
bubnuoreka [JOK
32 CTpocHHe aTOMHOTO 52pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunoreka [IOK
. s 1
53 JIEPHBIE pEAKIIUN 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3znen 6. IloBTopuTe 1bHO0-00001IAOIMH MOYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE CONEPIKAHUS 9 ) bubnuorexa LIOK
' Kypca (husuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka, 8 kinacc/ Mzeprun 3.T., OO1IECTBO C OTPAaHUYEHHONW OTBETCTBEHHOCTHIO
«Pycckoe cioBo - yUeOHUK»

» dusuka, 9 knacc/ Mzeprun 3.T., OO1IECTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«Pycckoe ¢lioBo - y4eOHUK»

®dusmka, 7 knacc/ M3eprun 2.T., O6IIECTBO ¢ OTpaHUYCHHONM OTBETCTBEHHOCTHIO

«Pycckoe ciioBo - yueOHHUK






