MynununanbHoe 001xeTHOE 00Meo0pa30RATEILHOE YUPEKICHHE

«IlepBomaiickas o6meobpa3oBaTe/ibHas mMKogAa HMeHH [(bauxoBa H.H."

PACCMOTPEHO COI'’'TACOBAHO
Ha 3acemanny MO yuutenei 3aMECTHUTENh TUPEKTOpa
MaTtemaTuku, HHOOPMATHKH H {27
(1)143?? (///////V EENAY N R &
%ka{/ /7 JL.B.MesxeHuHa 43 ‘éy’r@a’_? /
3.4.Celirkanmrosa ' Hpufas No:80.40-0
Tpotokon Nel 29.08.2025. 0129082025 T

ot 26.08.2025 .

Pabouas mporpamMmma
yueOHoro npeamMera «Dusukar

U1 00yJaromuxcs 7-9 kKiaccos

c.llepomaiickoe,2025r.,




IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueild mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Dusznkay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OpraHMu3alfio HU3y4YeHUs
Gbu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojgaM oOydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIe0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOITuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IENbI0 OKa3aHHs METOJUYECKOU
MOMOIIMY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®duszurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJIBKY (U3NYECKUE 3aKOHBI JIKAaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HU3NUSCKOU
reorpagueii, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
IpeloCTaBiIsieT Haubojee SCHble O00pa3lbl MNPUMEHEHHUS HAyYHOTrO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ay (PU3MYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

* OILICHUBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

Henmn wu3yueHuss (PU3MKH HAa YypPOBHE OCHOBHOrO OOIIEro o0O0Opa3oBaHHS
onpenenensl B Konneniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @epepanuu, pean3yrOMIMX
OCHOBHBIE  001I€00pa3oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepcrBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

npUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAaHMS U (POPMHPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIW (PU3MKK Il Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHMA O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOMW C (DM3UKOM, TIOJrOTOBKA K
JTajdbHEeHIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IIeNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIIUX 3a1a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NPUOOPETEHUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAHUEM TOJIYUYCHHBIX 3HAHUH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUIINX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM buznIecKux MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOJII0AaTh MPUPOIHBIC SIBJICHUS M BBIIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M JIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE NMPUEMOB PaboOThl ¢ MH(pOpMaIend (HU3UIECKOTO COJEpIKAHMS,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE HH(POPMAITUH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOMN NEeATeTLHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzyudenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/ieN0), B 8
Kj1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeJel0).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JI€JaeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPA.

®dusnka — Hayka o mnpupone. SABneHus npupoipl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMWUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €MHHUII.

Kak ¢wusuka u JApyrve ecTecTBEHHble HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEHHOHAY4YHbIII METOJl NMO3HAaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHe, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusuveckue NMpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHATIOTOBBIM U
1M (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKaIbl U3MEPUTEIBLHOTO TpUbdOpa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HpH HOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYAKaA TEMIIEPATyPHI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BeliecTBa: aTrOMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUSI YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumoneicTBrue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnueckux) Teia. B3anMocCBsI3p MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue  siBjIeHUN,  OOBSCHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBWKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPUMH. B3amMoAencTBHE TeNl KAaK IPUYMHA
W3MEHEHHUS CKOpPOCTH JBMIKEHHMsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHS U CHUJIa
TskecTd. Chiia TSKeCTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoneWcTByomas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHHS U TPeHHUE MOKosA. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUYECKOrO ABMKEHHUS Tea.
2. HM3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHne n3MeHeHUs: CKOPOCTHU MPY B3aUMOJICHCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CioxxeHue CUJI, HalpaBJICHHBIX 1O OJTHOU MPSIMOM.
Jlabopamopnuie pabomusl u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3o0B.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBETTUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0o JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.

oA Db e

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[TposiBnenue nelcTBHs aTMOC(EPHOTo JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BEMA NOTpYKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH JKUIKOCTH.

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

Jlabopamopnuie pabomul u onvimol.

1.

UccnenoBanue 3aBHCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TEJA.

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

[IpoBepka HE3ABUCUMOCTH BBITAJKUBAIOIIEH CUIIbI, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh 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 u MOIIHOCTB. JHeprus.

Mexanuueckas padora. MOIHOCTb.

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



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

Mexannueckas odHeprus. KuHernueckas W NOTEHUHAIBHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPTUH B APYrO. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumMepbl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEIa

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HaKTOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPXKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUU MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoNEPENAYU:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUSI.

Brnaxnocts Bo3ayXxa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Mpunnuner pabotel TemmoBeix aurareneid KIIJ[ TermioBoro pBurarerns.
TeruoBble IBUTaTENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmoneHne OpOyHOBCKOTO JIBHIKEHHS.



DA I I

v ® N o

10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBeHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TenaioBoro pacuimpeHus Ted.

N3MeHenune naBneHus ra3za npu U3MEHEHUU 00bEMA U HArpeBaHUU WIU
OXJIAXKICHUH.

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOThl.

Harpepanue npu coBepiieHur padOThl BHEIIIHUMU CUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTyphl MIPH TIJIaBIECHUH.
Moienu TeIJI0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue qaBICHHS BO3IyXa B Oa/IOHE MITIPHUIIA.

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

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJI0OMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBIEHUS TEIIOOOMEHA IMPU CMEIIUBAaHUU XOJIOJHOM U
ropsi4eu BOJBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TeII000MEHE C HAarPEeThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIIOTHI IIaBICHUS JbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

Dnektpuzaums Ten. [Ba poja anekTpuuecKux 3apsaaoB. BzaumopaerncTtBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3apsAJIOB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh aiekTpudeckoro mnosist. IlpuHuum
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJICKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBHA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUN TOK B )KUJIKOCTSIX M Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapayuiebHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

Iloctossnable  MarauTel.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHHUE IS JKM3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HuTHoe ToJ€  AJIEKTpUYECKOoro Toka. I[IpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M Cmoyib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

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

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpOoBOHUKY M TUSIICKTPUKHU.
MoenupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIM paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUST BOJIBTMETPOM.
. Peoctar 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.

MoaenupoBaHre MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE€ MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb MTOCTOSTHHOIO TOKA.

HccnenoBanue sBiEHUS JIEKTPOMArHUTHOW UHAYKIIMH.

Omnbitel Dapanes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUM.

HUccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JADIICKTPUKMU.

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

N3mepenue u peryampoBaHue HANPSIKEHHUS.

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

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

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKCHUHA TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWIbl TOKAa MPU TAPAJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

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

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJEHUsS TOKa B
KaTyIIIKe.

18. I3yueHue AeCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue u u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOM YCTaHOBKH.

21. OnBITBl IO  MCCJEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIMU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe JBWKeHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBxkeHue. HepaBHoMepHOE npsiMONMHENHOE JIBHKEHUE. CpelHssi 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOiIMHEHHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3ax0oH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IprHIMI Cynepno3uLIANA CHIL.

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

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnnuma. [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. IMnynbc cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U pabothl. [loTeHIIManpHasE SHEPTUsl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKATOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DYHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JABUKEHUS TeJla OTHOCUTENLHO Pa3HBIX Tell

OTCYETA.



AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKEHUSL.
Hccnenoanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABM>KEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKkux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAacChl Te€la W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

[Iepemaua uMIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanms SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIAPUKA WA TETIEKKU.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM JIBMKCHHS
IIapyKa 1Mo HaKJIOHHOH TIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda NPH PAaBHOYCKOPCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCHUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 03 HauyaJlbHOW CKOPOCTH.

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

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3phuiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CHUIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHUH.

Paznen 9. Mexannueckue KoJieOaHUSA U BOJIHBI.

KonebartenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYecKux BOJH. [IpojonibHbBIE H
HonepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. Mudpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HAHCA.
PacnpocTpaneHnne npoioiabHBIX ¥ NONEPEYHBIX BOJH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOoThl M NEpUoJa KoieOaHM MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHM MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH NEpHOJIa KOieOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHre 3aBUCUMOCTH IepUOAa KOJI€OaHU PYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

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

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

oA N



DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsmonuHeirHoe
pacnpoctpaHeHue cBera. 3atMeHus Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHUE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B JnuH3e. Onrtuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biIm3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpsAmonrHEHOE pacpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/I.

Xox ydeil B coOuparonieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10. Mogensb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6em0ro cBETa PH CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.

W o N ok e

1. HMccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHMsI CBETOBOIO Jiyda OT yrja
najeHusl.

2. W3yueHne xapakTepucCTHK N300pakeHUs MIPeIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT yria
Na/ICHNs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue n3o0paxeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolen
JIMH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEIOTr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIPUATHIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

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

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopaenb atomHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sJiEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku saeprun CosHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Bojopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpauus u3nydeHHs] TPUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYATBHIX CIIEKTPOB U3ITYUECHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTHULIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIUI MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT  TMPEIMETHOTO  COAEPXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥Ke /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOpPABILIUX 3TOT yUEOHBIN MpeMerT.

[Ipu u3ydyeHUn NAHHOTO MOMAYJISL PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHAS T[OJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yeTcs
3a cu€r TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYeCcKUe SIBJICHUS B OKPYKarOLIel MPUPO/I€ U MOBCEIHEBHON KU3HU;

UCIIOIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanboJee BaXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUUECKOTO UCITOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaToOB.

B pesynbTare uzydueHus Gu3MKU Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOi HayKH;

e - [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUUYECKUX MPUHIIMUIIOB B JIESITEIbHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOT'O NMO3HAHUMA:

e - OCO3HAHHME IIEHHOCTH (PM3MYECKOM HAyKM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEWILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJBTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHoOro ooOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYA0OBOr0 BOCTIUTAHUSA:

e - aKTMBHOE YyYyacTHM€ B pEHICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alid, ToOpoja, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdecCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECCKUX 3HAHUK JUIS PEIICHHUS 3aJad B
o0JlacTH OKpY’Kalollled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uxX

pELICHUS;

e 8) aganTanum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIBLHON W NPHUPOIHOMH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (HU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTHUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UYECCKUX 00BEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETECHUU HOBBIX (DH3UYCCKUX
3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBS3H MIPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBHM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpEINy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl MO0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvaromierocs 0yayT chopMHpOBaHb MeTaNpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW Qu3ndeckon
3ajau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIIECHHUs, BHIOOp HaumbOosee
MOJTXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIOE HUCCIEAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpPOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMaJbHYH (OpMy MpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJadd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapy»KUBaTh Pa3IMIUE M CXOJACTBO IMO3HIIHH;



BBIPAXKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIATh PE3YIbTAaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHMUMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIVUBUIYAIbHOW palbOThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICHUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh pPOJu, OOCYXJIaTh MpoLecCchl U
pEe3yNbTaThl COBMECTHOM paboThI, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4ECTBO CBOEro BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPCOYIOIMNX
TUTSI petiieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pElICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1a4u WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH e€ U3MEHEHUS;
OOBSICHATh ~ MPUYUHBI  JIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBHINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAy4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHur GU3NYECKUX 3a]a4 Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroOroO.



HPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmauus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI,

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs, Meperaya AaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUWA B
OKpYy’XarollleM MHpE, B TOM uucie (PU3UYECKHE SBJICHUS B MPHUPOJE:
pUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOITHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TMOJE3HOr0 JEHCTBUA MEXaHH3MOB,
KMHETHYEeCKass W MOTEHIMaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, MX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYMH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuUiIO paBHOBecUs pbrdara (0J10ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yysd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATDH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM WIU
bu3nuecKux CBOICTB TeN: bopMyIupOoBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJB30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JIPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABWKYUIIETOCS Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



OpeUIOKEHHBIX Ta0nuil U TrpaduKoB, AeNaTh BBIBOJABI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUlIa TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNO, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJTMYHHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TNIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HU3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOOIMPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJACIATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WIM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUECKOro COACpX aHHs, CIPABOYHBIE MaTEpUAIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX HCCIEAOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JEUCTBUM, aJC€KBATHO OLICHUBATH
COOCTBeHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTANINUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIaTElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
pazinuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAaUMBaHWE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/uiM3anus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHuE),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MATrHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MIPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJiHIIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUCCKUE
SABJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Jpedd MOIOCOB, pOJIb MArHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKUE SBIICHUSI, UCIIOJIB3YS
dbu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TI0JIE3HOTO JIEUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJIEKTPUUYECKHU 3aps,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUWE  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT MCIOJIb3YyEeMbIX BEIWYWH, 0003HAUCHUS W EIUHUIIBI
bu3NUeCKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UILIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

O0BACHATH (U3MUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHM,
(bu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3ajJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalln3a
YCJIOBUSI 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(GU3HYEeCKMX METOOB, WCIIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJEHNUS HCCIIEI0OBaHUs, J€NaTh BBIBOIbI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WIHU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HArpeBaHUs MpPHU U3IYYEHUH OT IIBETa U3ydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TeMIEPaTyphbl KUIKOCTU U
mionaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsJ0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BBHIBO/IBI;
BBIMIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXKHOCTU BO3AYyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol ¢ UCHOJIb30BAaHUEM MPSIMBIX  H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOMIAJUA TONEPEYHOIO
CEUYEHHUA U YAEIBbHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 IMPOBOAHUK, OT HaNpsHKEHWs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOTO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TIJIAHUPOBATH HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHpOBAThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (PU3NUECKUX BEIWYUH (yIeiabHAs
TEMJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCTIIEPUMEHTATILHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBI;

coOIOAaTh MpaBuia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), AITEKTPUUECCKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN U HEOOXOIUMBIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHMsi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ Mmociae0BaTeAbHBIM U MapajuielIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYCHUS DJIEMEHTOB DJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMHM, COXPAHEHHsI 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH CpeeE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUH M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACISATH HMH(POPMALMIO, KOTOpas
SBIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUH YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabI,
pecypcebl cetu HTepHET, BiaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mmass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIep)KaHus, B TOM YHCIE MYOJUYHO TPEIACTABIATH PE3YJIbTaThl
POEKTHOW WJIM MCCIIEOBATENbCKON NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUENH;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHSTHUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, MjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATrHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U allbHO30PKOCTH,
CHEKTPbl UCITyCKAaHUS U MOTIJIOIIEeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOMbI, IEPHAS] SJHEPTETUKA;

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, pEaKTUBHOE JIBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIC KOJI€OaHWs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpPaKECHHUE
3ByKa, MNPSAMOJIMHEMHOE pacHpOCTPAHEHHUE, OTPAKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUuEe OeJIoro CBeTa B
CIICKTP MW CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBCHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX  SBICHUNA B
OKpy’XKarolmeM Mupe (B TOM 4YHCIe (U3HYECKHUE SIBICHUS B IIPHUPO/IEC:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JICHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BENMYMHBI (CpPEeAHsE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHWS, CUJIa YIPYTrOCTH, CHUJIA TSHKECTH, YCKOPECHHE
CBOOOJHOrO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS HEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAs1 MEXaHWYECKas >SHEPIHs,
MEePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaUCHNA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapuKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI SHEPrUMU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMHA CUJI, TNPUHUWIN OTHOCUTEIbHOCTH | 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS W
MPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CJIOBECHYI (POPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMAaTUYECKOE BHIPAKEHHE;

OOBSCHATH (U3MYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3adadd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jayd 3alHChbIBaTh KPaTKoe
yCIIOBHE, BBISBIATH HEAOCTAIONIME WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIl PEIICHHMsI, TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(¢U3UUEeCKUX METOJOB, HCIIOJIb3YSl ONMUCAHHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOE TPEIINONOKEHNE, OIICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEJAOBAHMS, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OBITOB;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3MYECKUX SBICHUN WK
¢u3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh TMEpHOAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasznoxeHue 0ernoro cBeTa B CIEKTpP, M3yYCHHE CBOMCTB HM300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAuH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTarThl,
(opMyIHpOBaTh BHIBOIHI;

NPOBOJANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHUE
cobuparomield JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEpPEeHUs
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTH HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUU (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUU 0O€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIia OTpaXEHHUsl CBETa OT yrIjla MaJeHHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJIE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIaHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DHU3UYSCKUX MOJETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJeJh aToMa, HYKIOHHAs
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh NPHHIMIBI JICHCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSIHHSI U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepucKor, ¢GoToanmapar, ONTHYECKHE CBETOBO/IHI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HMCHONIb3YsS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3ajad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  TNPUMEpPHl  (HAXOIWTh  WH(OpMAIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBIATh TMOUCK WHGOpMaUK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



NYTH ONpeesieHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUN U JOIIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcel cetu MIHTEpHET, BlianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusl UHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHbBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEIbHOCTH, IIPU  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3yYCHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢possbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpO https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSIHCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) | bub6numorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHble CBeeHHS] O CTPOEHHUH BellecTBa
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p B https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMO/ICHICTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [{OK
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

bu6mmoreka [IOK

3.2 Muepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B
aBiienue. Ilepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorera [TOK
' a P ’ https://m.edsoo.ru/7f416194
JKHJKOCTSIMH U Tra3aMH
bu6mmorexa [IOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMocdepHOe aBIeHHE 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmorexa [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEPrus
bu6mmoreka [IOK
> Pabora n mompocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 11 5 1
POCTHIC MEXAHIEMBIL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 CRAMACCRaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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[10 ITPOI'PAMME




8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenJioBble siBJIeHUs!
L1 CTpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1 5
CIIIOBBIE POHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIJIEKTPUUYECKUE 3apsibl.
bub6mnoreka [IOK
2.1 3apsKEHHbIE Tella U UX 7 1
B https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocrostHABII ) 20 5 7 bubmuoreka [JOK
SIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
' WHAYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME



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

KoJsun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHn4deckoe ABMKEHUE 10 1 bubnuorexa [JOK
' U CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 Bs3aumozeiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE SIBJI€eHUS
4.1 3aKOHBI pacpoOCTPaHEHUS 6 2 bubnmoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 HYCKATHE T . 4 1 bubmuoreka [JOK
' HOTJIOMICHHE CBET https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 CTpoenue atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. 1
>3 Fnepubie peakiui / https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. [loBTopuTe1bH0-00001IA0IMH MOLYJT
IToBTOpeHue u 0000IICHHE
6.1 o pagzﬂ: ca H 9 ) bubmuoreka [JOK
' CONEPH yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME
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