MYHULMNANBHOE;

YUYPEXOEHVE
MENOBCKAA
OCHOBHAA

MyHununajabHoe 001eodpa3oBaTejibHOE YUpeKIeHue

MeJoBcKas OCHOBHASA HIKO0JIA

PaccmoTtpeno: CornacoBaHo: Y1Bepxaaro:

Ha 3ace/laHuu 3am. upeKTopa mno Hupextop MOY
IEeNarornyecKoro CoBeTa VYBP Menosckas O
ITpotoxomn Nel AnymkuHa A.B. P.P.Capuna
oT «24» aBrycra 2023 r. ITpuka3z Ne 580/n

oT «24» aBrycra 2023 1.

TOUYKA \! POCTA

PABOYASA TIPOT'PAMMA

¢ HCIO0JIb30BaHUeM 00opyaoBanus LlenTpa o0pa3oBaHus
€CTECTBEHHO-HAYYHOM HANPpaBJeHHOCTH «Touka pocTa»

HaumenoBanue npeamera: @U3MKa
Knacc: 7-9
YpoBeHb 00111er0 00pa3oBaHMs: 0CHOBHOE 001iee 00pa3oBaHue

Yuutens: KoyerkoBa Hagexna BukTopoBHa

Cpok peanuzaruu rporpammbl: 2023-2024 yueOHbIH 1o/
KonudecTBo yacoB mo yueOHOMY IUIaHY:

7 ximacc Bcero 68 wacoB B roj; B Heelto 2 qaca

8 kiacc Bcero 68 yacoB B roj; B HeAemio 2 yaca

9 knacc Bcero 102 gaca B roa; B Hexenmro 3 yaca

[Tporpammy coctaBuia yuntenb Gusuku Kogetkoa Hanexxna BuktopoBna



INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0ILIEro 00pa30BaHMs COCTaBJIEHA HA OCHOBE
HIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM yPOBHE OCHOBHOM
oOpazoBaresibHOM Mporpammel, rpeAcTaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéTom
(benepanbHOI paboueil mporpaMmsl BocnuTanus 1 KoHuenmuu npenojaBaHust yueOHOTo
npeaMera «Pusukay.

Copneprkanue porpamMmsbl 1o (pU3UKE HAMPABICHO Ha (YOPMUPOBAHKE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0YYAIOLINXCS M OPTaHU3aLMUI0 N3ydeHHs (PU3UKU Ha JesITeIbHOCTHON OCHOBE. B
nporpaMme 1o GU3MKe yUYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOI 0 IpeIMeTa B pean3aliu
tpedoBanuiit ®I'OC OO0 K mIaHUPyEMbIM JUYHOCTHBIM U METAPEAMETHBIM pe3yiibTaTaM
00yueHMs], @ TAK)KE MEKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHbBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

[Tporpamma 1o ¢pu3uKe ycTaHABIUBAET paclipeesieHue yueOHOro Marepuaia o rogam
00ydeHwus (1o Ki1accam), peajiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTD U3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTUS IPEIMETHOTO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

[Tporpamma 1o ¢u3uke pazpaboTaHa C LENbI0 OKa3aHUS METOIMYECKOH MOMOIIN YUUTENIO B
CO371aHUU paboyel MPorpaMMebl 110 y4eOHOMY MPEAMETY.

dusmKa SBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH,
Ouosoruel, acTpoHOMHUEN U GpU3HUecKoil reorpaduel, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MUPA, IPEIOCTaBIseT Hanboee sicCHbIe 00pa3Iibl MPUMEHEHUSI HAYYHOTO METO/1a
IIO3HAHUS, TO €CTh CI10C00a NOJIYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa U3 TIaBHBIX 337a4 (PU3NIECKOT0 00pa30BaHUs B CTPYKTYpE 00IIEero 0Opa3oBaHus COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaroLuxcs.
N3yuenne ¢puznku Ha 0A30BOM YpOBHE MPEATIOIIATAET OBJIAICHHE CICIYIOIIMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

e HAYYHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;

e MHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA IS MTOJIy4YEHUs
BBIBOJIOB.

[enu nzydenus: (3K Ha ypOBHE OCHOBHOTO 00IIero oopazoBanus onpenencHsl B Konmnenmu
npenojiaBaHus yueoHoro npenmera «dusnka» B 00pa3oBaTesbHBIX opranusanusx Poccuiickoi
®denepalyy, pean3youuX OCHOBHbIE 00111€00pa30BaTeNIbHbIE IPOTrPaAMMBbI, YTBEPKIAEHHOM
pemenreM Komnernn MunucreperBa npocsenienus Poccuiickoit deneparuu (mpoTokos ot 3
nekadps 2019 r. Ne ITK4BH).

Henu nzyvyenus pU3NKu:

e MNpuoOpeTeHrne UHTEpeca U CTpeMIIEHUsI 00YUYaIOIINXCsl K HAYYHOMY U3yUYEHUIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJEe M03HaHus U GOPMUPOBAHKE
HCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHUsI OCHOB CTPOCHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHuE NPEIACTABICHUN O POJIU PU3UKU JUI Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX cepax Oyaymen npodeccnoHanbHOM
NeSITeIbHOCTH, CBSI3aHHOMU C (pU3MKOH, MOATOTOBKA K JaJIbHEHIIEeMYy 00yYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHue 3THX 1eei mporpamMMsbl 1o (pU3UKe Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus
oOecrieunBaeTcs pelieHueM CIeAYoIuX 3a1ay:

e MpuOOpeTeHuE 3HAHUH O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX H KBAHTOBBIX SBJICHUSAX;

e TIPHOOPETCHHE YMEHHI OMUCHIBATH U OOBSICHATH (PM3UYECKUE SIBJICHUS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;



e  OCBOCHHE METOJIOB PEUICHUS MPOCTEUIINX PAaCUETHBIX 3324 C UCIIOIh30BAaHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e Ppa3BHUTHE YMECHHI HAOIIOIATH IPUPOIHBIC SBICHUS U BBIIOIHATE OIBITHI, JJAOOpATOPHBIC
paboThI U SKCIEPUMEHTAIbHBIE UCCIIE0BAHUS C UCIIOIb30BAaHUEM U3MEPUTEIIbHBIX
npuOOpoB;

e  OCBOCHHE MPUEMOB paboThl ¢ HHGOpMaIueil GU3NIECKOTO COACPKAHMS, BKITIOUAS
UH(OPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH, aHATIN3 U KPUTHUUYECKOE
OlICHUBaHKE WH(OPMALINU;

e 3HAKOMCTBO cO chepamu mMPpoPeCCHOHATHHON JAEITEILHOCTH, CBI3aHHBIMU C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha uzydenue ¢pusuku (0a30BbIid ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenm0), B 8 kitacce — 68 yacoB (2 yaca B
Heqneno), B 9 kitacce — 102 yaca (3 yaca B HeZIenio).

[Ipennaraemslii B mporpaMMe 1o ¢pu3uKe nepeueHb J1adopaTopHbIX padoT U OIBITOB HOCUT
PEKOMEHIATENIFHBIN XapaKTep, YIUTEIb IeJIaeT BRIOOP MPOBEACHHUS JIAOOPATOPHBIX PadoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJaIONMMXCsl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3a1aHUi, IpeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT0 9K3aMeHa 10 (H3HKE.

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAOLIEro MUpa.
®u3uka — Hayka o npupoze. Ssnenus npupoasl. Pu3ndeckue sSBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BenuunHbl. M3mepenne puznyecknx BennunH. Ouznyeckre mpuOopsl.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CUCTEMa €IUHHII.
Kak ¢u3uka u apyrue ecrecTBeHHbIE HayKU U3y4atoT pupoay. EcTecTBeHHOHAYUYHBIN METO]
MO3HaHUsA: HaOII0IeHHEe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT
0 TIPOBEPKE TUTIOTE3, 00BICHEHHE HA0II0/1aeMOT0 siBlieHUs. Onrcanue GU3NUeCKUX SBICHHM C
IIOMOILIBIO MOJIEIIEH.
Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®wuzuveckre MpuOOPHI U MPOIIEypa MPSIMBIX U3MEPEHUH aHaJIOTOBBIM U I (POBHIM
npubOpoM.
Jlabopamopnwvie padbomot u onvimol.
1. Onpenenenue 1eHbI JeIEHUS MIKAIbl U3MEPUTEIBHOTO MpUOOpA.
2. H3mepeHune pacCTOSHHIA.
3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
4. OmnpeneneHue pa3MepoB MaJbIX TeJl.
5. Hzmepenue tremnepaTypsl Ipy HOMOIIH KUAKOCTHOTO TEPMOMETpA U JaTYUKA
TEMIIEpaTypBhl.
6. IlpoBenenue uccieq0BaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA IAPUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKA.
Pasnen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.
Crpoenue BemecTBa: arToMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILECTBA.
JBmxenune yactuil Beniectsa. CBsi3b CKOPOCTH JBUKEHUS YaCTHUIL C TEMIIEPATYPOU.
BpoyHoBckoe nmxenue, auddysus. BzaumoseiicTBue yacTuil BeIIecTBa: NPUTHKEHUE U
OTTAJIKUBAHUE.
ArperaTHble COCTOSIHHS BEILIECTBA: CTPOEHHE Ira30B, )KUJKOCTEN U TBEPABIX (KPUCTAJUIMUECKHUX )
Tel. B3auMocBs3b MEX/ly CBOMCTBAMH BEILIECTB B PAa3HBIX arperaTHhIX COCTOSHUSIX U UX ATOMHO
MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
Hemoncmpayuu.
1. HaOGmronenue GpOyHOBCKOTO JABHKCHHSL.



2. HaGmronenue nuddys3un.
3. HaOmonenue sBieHui, OOBSICHSIOMIMUXCS TPUTSKEHUEM WU OTTAIKMBAaHUEM YaCTHII
BELIECTBA.
Jlabopamopnwvie pabomot u onvimeol.
1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).
2. OmbIThl IO HAOJIOACHUIO TEIJIOBOTO PACHIMPEHHUS I'a30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.
Pa3nen 3. /IBu:keHHe U B3auMo/ieiicTBHE TeJl.
Mexanuueckoe 1BukeHue. PaBHoMepHOe U HepaBHOMEpHOE JiBUKeHue. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH)KEHHUH. Pacuér nmyTu 1 BpeMeHH JIBUKECHUSL.
SBnenue nHepuMU. 3aKOH HHEpLUMU. B3aumozeiicTBre Ten Kak IpUuYuHa U3MEHEHHSI CKOPOCTHU
JBWKEHHUs Tell. Macca kak Mepa nHepTHOCTH Tena. [InorHocTe BemecTBa. CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.
Cuna Kak xapakTepucThka B3aumoaeicTsus teia. Cuiia ynpyroctu u 3akoH ['yka. MIamepenue
CHUJIBI C TIOMOIIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUs U cuia TsbkecTr. Cuiia TSXKEeCTH Ha
npyrux mianerax. Bec tena. HeBecomocts. CrioxeHue cuil, HalpaBJICHHbBIX 110 OJHOM MPSIMOil.
PaBnogeiictBytomas cuit. Cuna tpeHus. TpeHue CKoabKeHUs U TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHHKE.
Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKECHHUS.
Habnroienue siBjeHUs] UHEPIIUH.
Habumronenne u3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.
Jlabopamopnwsie pabomot u onvimel.
1. Onpenenenue CKOPOCTU PAaBHOMEPHOTO JBMKCHUS (IIapUKa B )KUJIKOCTH, MOJICIIN
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmnpeneneHne CpeHEN CKOPOCTH CKOJBKEHHUS OpyCcKa MU MapyKa 10 HAaKIIOHHOH
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUIMOCTD PACTsKEHUS (IehopMaIiui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHJIBI.
5. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIBKEHUS OT Beca Tena 1
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.
Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.
JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS daBieHus. JlaBneHue raza. 3aBUCUMOCTh
naBjieHus ra3za ot 00béma, TeMmeparypsl. [lepenaua naBneHust TBEPABIMUA TEIAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [TneBMaTnueckue MarmmHbl. 3aBUCUMOCTD JABJICHUS KUIKOCTH OT
rinyounsl. ['uapocratnyeckuit mapagokc. Coobmaromiuecst cocyasl. [ uapaBindeckue
MEXaHU3MBI.
ATtMmocdepa 3emnu u atmochepHoe napneHue. [[pudrHbI CyIiecTBOBaHUS BO3TYITHOM 000T0YKH
3emumn. OnbiT Toppudennu. M3mepenne atMmochepHOTO JaBICHHS. 3aBHCUMOCTh aTMOC(EepHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mMepeHus: atMochepHOro JaBJICHUS.
JleticTBHE KMIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJl0. BeITanikuBaromas (apxumeaoBa) cua.
3akoH Apxumena. [TnaBanue ten. Bo3gyxoruaBanue.
Hemoncmpayuu.
3aBUCUMOCTbD JaBJEHUS ra3a OT TEMIIEPATypBhI.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronmecs: CoCy/sl.
I'mapaBauyeckuit mpecc.
[TposiBnenue neiicTBrs aTMOC(HEPHOTO AaBICHHS.
3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tejia U IMJIOTHOCTH
KUJIKOCTH.
7. PaBEHCTBO BBITAJKHUBAIOIEH CHIIBI BECY BHITECHEHHOM KMIKOCTH.
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8. VYcnoBue rutaBaHus TeJ: IJIABaHUE WU MOTPYKEHUE TEJ B 3aBHCUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.
Jlabopamopuwie pabomul u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTHU Beca Tella B BOJI€ OT 00bEMa MOrpyKEHHON B )KUJIKOCTh
4acTu Tela.

2. OmnpeneneHre BHITAIKABAIOIICH CHIIBI, ICUCTBYIOIICH Ha TEJO, MOTPYXEHHOE B
KUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTHU BHITAJIKMUBAIOIICH CHJIBI, IEHCTBYIOIIEH HA TENO B KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI, IEHCTBYIOLIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

5. Koncrpyupoanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U OIIpE/IETICHUE €€
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.
Mexanudeckas padora. MOIIHOCTb.
ITpocThie MexaHU3MBI: pblyar, 0J0K, HAKJIIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHS phluara.
[TpumeHeHue mpaBuiia paBHOBECHUS pbldara K O0J10Ky. «30510Toe mpaBuiioy» Mexanuku. KI1/]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexanuueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamnienue oiHoro Buia
MEXaHUYECKOM 3HEPIruu B APYroul. 3aKOH COXpAaHEHUS SHEPTUU B MEXAHHUKE.
Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenuie paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUHU TeJa 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBHUI paBHOBECHS pbluara.

3. WUsmepenue KIT/I Hak1OHHOM MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTUH.

8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpPUH CTPOEHUS BellecTBa. Macca u
pa3Mepsl aTOMOB U MOJIEKYJ. OTBITHI, OATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKOU TEOpHH.
Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHUMN BemiecTBa. Kpucrammuiyeckue u
amop¢Hsbie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUIKOCTEH ¥ TBEPABIX TEJ HA OCHOBE MOJIOKEHUH
MOJIEKYJISIpHO-KMHETHUeCKOl Teopun. CMaunMBaHUE U KalWJUISIpHbIE sBiIeHUs. TemnoBoe
pacUIMpeHne U CKaTue.
Temnepatypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHUS YacTULl. BHyTpeHHsIs
sHeprus. CrocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU: TEIIoNepeada U COBEpIIeHUEe PadOoTHI.
Bune! Teronepenayn: TeMIONPOBOJHOCTb, KOHBEKIUS, U3TyUEHHE.
KonuuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BelllecTBa. Termioo0MeH U TerIoBoe
paBHOBecHe. YpaBHEHUE TEIUIOBOro Oananca. [lnaBnenue u oTBepaeBaHre KPUCTAIUTMUECKUX
BelecTB. Y AenbHas TeruioTa miasienus. [lapoobpazoBanue u koHaeHcanus. Vcnapenue.
Kunenue. Y nenpHas Temnora mapooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHHS OT
aTMoc(epHOTro JaBICHHS.
Brnaxxnocts Bo3myxa.
DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.
[Tpunuummne! pabotel TernoBbix aurareneii KI1/1 rerosoro asurarens. TenioBble [BUraTeNn U
3allUTa OKPYKAIOLEN CPEbl.
3aKOH COXpaHEHUs U NPEBPALLECHUS SJHEPTUU B TEIUIOBBIX MPOLECCaX.
Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.



HaGmronenue siBIeHU cMaurBaHUs ¥ KaWILIISIPHBIX SIBICHUH.
Habmroienue TemnoBoro pacimipeHus Ted.
V3MeHeHre naBlieHus Ta3a MNPy U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buael renonepenayn.
OxuaxieHrue mpu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HabGmronenuie KumeHus.
12. HaGnroieHre nocTOsSHCTBA TEMITEpaTyphbl IPHU TJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopuwvie pabomot u onvimeol.
1. OnbIThl MO OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmbIThI IO BBIPALIUBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTH caxapa.
3. OmBITHI 110 HAOJIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell.
4. Omnpenenenue AaBIeHUs BO3AyXa B OalsIOHE MIPHUIIA.
5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00béMa U
HarpeBaHUs WIN OXJIaXKICHHUS.
6. IIpoBepka runore3bl JIMHEHHON 3aBUCIMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HabnroneHue n3MeHeHUs: BHYTPEHHEHN 3HEPTUHU Tella B pe3yJibTaTe TeIulonepeiadu U
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBICHHS TETNIOOOMEHA MPH CMEIIMBAHUY XOJIOTHON M TOPsTUEii BOBI.
9. OmpexneneHue KOINYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIIIO0OMEHE C HarpeThIM
METAJTIMYECKUM LIUIUHIPOM.
10. Ompenenenuie yaeabHOM TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCHapEHHS.
12. Onpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaensHON TETUIOTHI ITABJICHUS JIbIA.
Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.
OnekTpuzanus Tei. J[Ba poja 3MeKTpUUEcKUX 3apsiioB. B3anMopaelicTBue 3apsKeHHBIX TEII.
3akon KynoHa (3aBUCUMOCTD CHJIBI B3aUMOACHCTBHUSI 3apsXKEHHBIX TEIl OT BETHUMHBI 3apsI0B U
PAacCTOSIHUS MEXY TeJlaMu).
Onektpuueckoe nose. Hanpsx€HHOCTh anekTpuueckoro nois. [puHnun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocutenu snekrpuyeckux 3apa10B. DIeMEHTapHbIN dJeKTpuyeckuid 3apsa. CTpoeHue aToma.
[TpOBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsiia.
DIIEKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. ICTOYHMKH MOCTOSTHHOTO
TOKa. JIefCTBUS 3JIEKTPUUECKOI0 TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DINEKTPUUECKUI
TOK B JKUJIKOCTSX M ra3ax.
Onektpuueckas nens. Cuina Toka. JieKkTpudyeckoe HanpsbkeHne. COnpoTUBIEHUE IPOBOIHUKA.
VY nenpHOE conpoTUBIIEHHE BelecTBa. 3akoH Oma it yyactka uenu. [locinenoBartensHoe u
napajuieJIbHOE COeIMHEHUE MPOBOIHUKOB.
PaGota 1 MOITHOCTB AMEeKTpUYecKoro Toka. 3akoH Jxoyns—JIenna. DnekTpudyeckue nenu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3ambikaHue.
[TocTostHHBIE MarHUTHI. B3anmoelicTBrE MOCTOSTHHBIX MarHUTOB. MaruutHoe nosie. MarHuTHoe
roJsie 3eMJIM M €ro 3HaYeHHe I )KU3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe mnosie
ANEKTPUUECKOro ToKa. [[puMeHeHune 371eKTpoMarHuToB B TeXHUKE. JleficTBUE MarHUTHOTO MOJIst
Ha MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKa. Mcronp30Banue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.
OnbiTel @apajes. SABaeHue 3J1eKTpoMariuTHOM nHaykuu. [Ipasuiio Jlenna.
Onekrporerepatop. CrocoObl MOTyYeHUS NMEKTPHUIECKON SHEPTHH. DIECKTPOCTAHIINH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.
Hemoncmpayuu.
1. Dnexrtpuzamms Tei.
2. JIBa pona dJEKTPUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apPSHKCHHBIX TEI.
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YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKask MHTYKIIHSI.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.

[IpoBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH TOCTOSTHHOT'O TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPsKEHUsT BOJIbTMETPOM.
Peocrat u Mara3uH COpOTUBJICHUMN.

BsanmogeiicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUSI MOJIOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO T0JIS1 HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.
Onbitel Dapanes.

3aBUCHUMOCTD HaIlpaBJICHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHUSI.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

1. OmnbITH IO HAOTIOACHUIO STCKTPU3AUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue nefcTBUS 3JEKTPUYECKOTO MO HA MPOBOAHUKU U IUAIEKTPUKH.

3. Coopka u mpoBepKa padOThI IEKTPUIECKOH IIETIH IIOCTOSHHOTO TOKA.

4. W3MmepeHue U peryJaupoBaHHUe CHIIbI TOKA.

5. HzmepeHue u peryanpoBaHHUe HANPSHKSHUSI.

6. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOpP, OT CONMPOTUBIICHHUS
PE3UCTOPA U HATIPSDKEHHSI HA PE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUECKOT0 CONMPOTUBIICHUS IPOBOHUKA
OT €T0 JUTMHBI, TUTOIIAAX TIOTIEPEYHOTO CEYCHUS U MaTepraa.

8. IIpoBepka mpaBuia ClI0KEHUs HANPSHKEHUH MPH MOCIIeI0BATEIbHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CUIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIECTO Yepe3 PE3UCTop.

11. Onpenenenne MOIHOCTH JIEKTPUUYECKOTO TOKA, BBIJENIAEMON Ha PE3UCTOpE.

12. NccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MYIIETO Yepe3 JIAMITIOUKY, OT HANPsDKEHUS Ha
HEH.

13. Onpenenenne KI1/1 HarpeBaress.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSSHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TIPU X OObEAMHEHUH U
paszieneHnu.

16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI B3aMMO/ICHCTBHS KaTYILIKUA C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHHUS TOKA B KaTYIIKE.

18. N3yueHue AelicTBUS MarHUTHOTO IOJISt HA IPOBOHUK C TOKOM.

19. KoHcTpynpoBaHue 1 H3y4eHHe pabOThI DJIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] anexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnbIThI IO UCCIIEOBAHMIO SBJICHHS IEKTPOMArHUTHON MHYKIIMU: UCCIIEI0OBaHHE
U3MEHEHHU 3HAUE€HUS M HAPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.



Mexanunueckoe ABuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh

MEXaHUYECKOro IBHXEHHUs. PaBHOMEpHOE NMpsIMOIMHENHOE JIBH>KeHUEe. HepaBHOMEpHOE

IpSIMOJIMHENHOE ABMKeHUE. CpeHsAs U MTHOBEHHAsi CKOPOCTh TeJla TP HEPaBHOMEPHOM

JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsiMONTMHEHHOE BMkeHHe. CBoOOoIHOE majeHue. OnbIThl

[Nanunes.

PaBnomepHOe aBMMX)EHUE TT0 OKpYykHOCTU. [lepuoa u yactora obpamienus. Jlunelinas u yriosas

ckopocth. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3axon Herorona. [Ipuanmn

CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHS CKOJIBKEHHS, CUJIa TPEHUS TTOKOS,

Jpyrue BUbl TPEHUS.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MajieHus. J[Brxenue

maHeT Bokpyr Connia. IlepBast kocmudeckas ckopocTs. HeBecoMocTh U meperpy3ku.

PaBHOBecue MatepuanbHOi TOUKUA. AOCOTIOTHO TBEPI0E Teno. PaBHOBECHE TBEPIOTO TEna ¢

3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuibl. LIeHTp TshkecTu.

Nmnynec Tena. I3menenue ummnyibca. UMnynbsc cuiibl. 3aKoH COXpaHEHHsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

Mexanuueckas paboTa 1 MOIHOCTb. PaboTta cui TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUU

u pabotsl. [loTeHManpHas 3Heprust Teja, MOJAHIATOTO Ha/l TOBEPXHOCTHIO 3eMITH.

IloTrenumanbHas sHEPrUs cxkaToil npyxkuHbl. Kunerndeckas sneprus. Teopema 0 KWNHETUYECKOM

SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEN OTCYETA.

2. CpaBHEHHE IyTeH U TPACKTOPHH JBMKEHUS OJHOTO U TOTO )K€ TeJla OTHOCUTEIHHO
pa3HbIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBU)KCHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHS.

5

6

=

Habmonenne ABM>XeHUS Tesa M0 OKPY>KHOCTH.
HaOGnronenne MexaHU4YeCcKHX sIBICHUH, MPOUCXOIAIINX B cucteMe orcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIbHO KaOWHeTa (PU3UKHU.

7. 3aBHCHMOCTbH YCKOPEHUS TeJa OT Macchl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHenue UMIysabca Ipyu aOCOJIIOTHO YIIPYIOM B3aUMOJICHCTBUH.

14. HabmroieHne peakTUBHOTO JBUKEHHUSL.

15. CoxpaHenue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHue MEXaHWYECKON SHEPTHH MIPH JBIKEHUH TEJa 0] ISHCTBHEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHncTpyupoBaHue TpakTa 1Jis pa3roHa U JajdbHeHIero paBHOMEPHOIO JBUKECHHUS
IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeHEN CKOPOCTH CKOIBKEHUS OpyCKa MITH IBUKCHUS IIapHUKa 10
HAKJIOHHOM INIOCKOCTH.

3. Ormpenenenne yCKOPEHHS Tella IIPU PaBHOYCKOPEHHOM JIBMYKCHUH 110 HAKIIOHHOM
IJIOCKOCTH.

4. VccnenpoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBI)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTessl: €Ciiv IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaYaJIbHOW CKOPOCTH
IIyTU OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOIBKECHUS.



8. OmnpeneneHne KECTKOCTU MPYKUHBI.
9. Omnpenenenuie pabOThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAILHOM TOBEPXHOCTH.
10. Onpenenenue paboThl CHIIBI YIPYTOCTH IIPH MOIABEME TPY3a € UCIIOJIb30BAHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.
11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.
Pa3nesn 9. Mexannveckue Koj1e0aHUS M BOJIHBI.
KonebarenbHoe nBmxenue. OCHOBHbIE XapaKTEPUCTUKU KosleOaHU: IepHo/], 4acToTa,
aMIuTyna. MateMaTuyeckuil M pyKUHHBIA MasTHUKU. [IpeBpalienue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU.
3aryxatomue Konebanus. BeiHyxnenusie kojnedanus. Pesonanc. MexaHnyeckue BOJIHBI.
CaolicTBa MeXaHHYECKUX BOJIH. [IpoosibHBIE 1 NIONIEpEYHbIE BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEICMUYECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
HaOGnronenue koneGaHuii Tes1 noJ 1eHCTBUEM CHUJIIbI TSDKECTH U CHJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaOnroneHnue BoIHYX/I€HHBIX KOJIeOaHUI 1 pe30HaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopnusie pabomot u onvimeol.
1. Omnpenenenue yacTOThl U EpUOAA KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4acTOThl U Ieproja KoiaeOaHUi Npy>KUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBHCHMOCTH TIEpHOJia KOJIEOaHH TIOJIBEIICHHOTO K HUTHU TPy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH TIepHO/a KoJIeOaH A TPY>KUHHOTO MasiTHUKA OT MacChl

rpysa.
5. IlpoBepka HE3aBUCUMOCTH IEpHOa KOJIEOAHUH Ipy3a, MOABEIIEHHOT0 K HUTH, OT MaccChl

rpysa.

6. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH IEPHOIa KOJICOAHNH TPYKUHHOTO MasTHUKA

OT Macchl Ipy3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. Dy1eKTPOMArHUTHOE 110J1€ M 3JICKTPOMATrHUTHbIC BOJIHBI.
DNeKTPOMarHUTHOE MoJjie. DIeKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[IIkana 371€eKTPOMAarHUTHBIX BOJIH. VcrIonb30BaHNe 2IEKTPOMArHUTHBIX BOJIH JJIsL COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolIHOBEIE CBOCTBA CBETA.
Hemoncmpayuu.

1. CpoiicTBa 3EKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOHCTBa CBETA.
Jlabopamopuvie pabomul u onvimol.

1. U3yyeHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUILI0 MOOUIIBLHOTO TenedoHa.
Pasznea 11. CBeToBLI€e IBJICHHUS.
JIyueBas monens cBera. Mcrounnku ceera. [IpaMonnHeitHOEe pacipOoCTpaHEHNE CBETA. 3aTMEHUS
Connua n Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpa’KE€HUs CBETA.
[Ipenomnenue cBeta. 3aKoH npesomMieHus cBera. [loaHoe BHYTpEeHHEE OTpaKEHHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.
Jlunza. Xop nmydeit B mua3e. OnTudeckas cucreMa (poroamnmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak onTuyeckas cucreMa. biM3opyKocTh U 1abHO30PKOCTb.
Paznoxenue 6emnoro cBera B criekTp. OnbIThl HetoToHA. Cl10’KeHHE CTIEKTPATbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.

1. IlpsmonuHeiiHOE pacipocTpaHEHHUE CBETA.

2. OtpaxxeHue cBera.

3. Tomyuenne n3o0pakeHU B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
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IIpenomnenue ceera.
ONTUYECKUN CBETOBOJI.
Xon yueit B coOuparomeit Junse.
XoJ1 1y4deil B paccerBarole JIMH3E.
[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.
[Tpunuun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens rinasa.
11. Paznoxxenue 06emoro cBeTa B CIIEKT.
12. Tlony4enue 0enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXKEHUSI CBETOBOI'O JIy4a OT YIJla MaJeHus.
2. M3yueHue xapakTepUCTHK U300pa)KeHus IpeaAMETa B IIJIOCKOM 3epKalle.
3. MHccnenoBanue 3aBHCHMOCTH yIiia MPEIOMIICHHUS CBETOBOTO JIyda OT yria MaJeHus Ha
IPaHUILIE «BO3TYX—CTEKIIO».
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOIIECH JTHH3HI.
Onpenenenue GOKYCHOIO PACCTOSHUS U ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbITH! IO BOCIIPUSTHIO I[BETA IPEMETOB MPU UX HAOJIIOJJCHUN Yepe3 LIBETOBbIE
(UIBTPBIL.
Pa3zgen 12. KBaHTOBLIC SIBJICHUS.
OmnsiTel Peszepdopaa u muranerapHast Mozienb atoma. Mogens atoma bopa. Mcnyckanue u
norJomeHue ceera atoMoM. KBantsl. JInHeiuaTbie CIEKTpBI.
PagnoakTuBHOCTE. Anb(a, 6eTa u ramma-usiydenus. CTpoeHue aToMHOro siipa. HykimoHnHas
MoJielib aTOMHOT O siipa. M3otonsl. PannoaktuBHele npeBpaienus. Ilepuon nonypacnana
ATOMHBIX fJIEP.
SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOIO M MACCOBOI'0 YUCEI. DHEPIus CBsI3U
aTOMHBIX a1ep. CBs3b Macchl ¥ 3Hepruu. Peakunu cunTesa u nenenus aaep. Mctounuku
sHeprun CosHIA U 3BE3 .
Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IYYEHUIN HA )KMBbIE OPTAaHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3JIy4€HUs U TOTJIOICHHUS.
CrnieKTphl pa3IMYHbIX I'a30B.
CrnexTp BoaOpo/Ia.
HaGnronenue TpexoB B kamepe Buibcona.
Pabora cuéTunka HOHM3UPYIOMIMNX U3TYUECHH.
Perucrpanus u3iny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopnuvie padbomut u onvimol.
1. HaOnroneHue CIUIOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.
2. HWccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IT0 TOPMO3HOMY ITYTH (T10
¢dororpadusim).
3. H3mepeHne paanoakTHBHOTO QOHA.
IToBTOpHTEIBLHO-0000 AN MOIYIb.
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[ToBTOpUTENHEHO-0000IIAIOIINI MOTYJTb MIPEIHA3HAYEH JIJIs1 CHCTEMATU3aluU U 00001IeHus
MPEIMETHOTO CO/ICP KAHMSI U OTIBITA JIEATEIbHOCTH, MPUOOPETEHHOTO NPY U3YUYEHUHU BCEro Kypca
¢u3uKy, a TaKKe A1 MOATOTOBKU K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY 10 (pHU3UKE JUIs
00y4aromuxcsi, BHIOPaBIIUX 3TOT y4€OHBIN PEIMET.

HpI/I HU3YUCHUU JAHHOT'O MOAYJIA PCAIU3YIOTCA U CUCTCMATU3UPYIOTCA BUJBI ACATCIILHOCTHU, HA
OCHOBE€ KOTOPBIX o0ecreynBaeTcs JOCTMIKCHUE NTPEAMETHBIX U METAIPEAMETHBIX TNIAHUPYEMBIX
PE3YyJIbTaTOB O6yLICHI/ISI, (I)OpMI/IpyCTCH C€CTCCTBCHHOHAY4YHAasd rpaMOTHOCTb: OCBOCHUC HAYYHBIX
METOA0B UCCIICOOBAHUA SIBIICHHI Ipupoabl U TEXHUKHU, OBJIAACHUC YMCHUSIMU 00BACHSITE
(I)I/ISI/I‘-IGCKI/IQ SABJICHUSA, IPUMCHASA ITOJIYUCHHBIC 3HAHHW A, pCIIaTh 3ala4, B TOM YHUCJIC
Ka4C€CTBCHHBIC U OKCIICPUMEHTAJIbHBIC.

[TpuHIMNIHATBHO AESTENLHOCTHBIN XapakTep JaHHOTO pa3zelia pealu3yercs 3a C4ET TOro, yTo
00yJaromIrecs BRIMOTHSIOT 33JaHHsI, B KOTOPBIX UM MPEJIaraeTcs:



Ha OCHOBE MOJIy4YE€HHBIX 3HAHUH pacrlo3HaBaTh U HAYYHO OOBACHATH (pU3HUecKHe SBICHUS B
OKpY>Karollle MpUpoJie U MOBCEAHEBHOM )KU3HH;

HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I3I/II-I€CKI/IX SIBJIeHI/If/’I, B TOM 4YMCJIC HJIAd
IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUSA TCOPETUICCKUX BBIBOAOB;

00BACHATH Hay4YHbIC OCHOBBI Hanboee BaXKHBIX ,I[OCTI/I}KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HAImpuMmep, MPakKTUICCKOro UCII0JIb30BaAHUA PA3JINIHBIX HCTOYHUKOB SHCPIrU HAa OCHOBC 3aKOHA
MMpEBpaIICHNA U COXPaHCHH BCEX N3BCCTHBIX BU0OB SHEPI'UH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenue (pu3NKu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAPABICHO Ha IOCTHXKEHUE
JTUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BATENbHBIX PE3YyIbTaTOB.

B pesynprare u3ydenus GU3MKN HAa ypOBHE OCHOBHOT'O 00111er0 00pa3oBaHus y 00y4aroIerocs
OyayT chopMupoOBaHbI ClIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) IATPHOTHYECKOT0 BOCTIUTAHMS:

e - IIPOSIBJICHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nueckoil HayKu;

e - IICHHOCTHOE OTHOUIICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;
e 2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e -TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06CY)KII€HI/II/I O6HICCTB€HHO 3HA4YMUMBIX U
OTHUYCCKUX HpO6J’ICM, CBSA3aHHBIX C [TPAKTHUYCCKUM IIPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I;

e - 0CO3HaHWE BAYXHOCTU MOPAIbHO-ITUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e - BOCIPUATHE ICTETUYECKUX KaUECTB (PU3NUYECKON HayKu: €€ TapMOHUYHOI'O TOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOTI'0 MO3HAHMSL:

e - OCO3HaHHUE LIEHHOCTH (PU3HUECKON HAYKU KaK MOILTHOTO HHCTPYMEHTA NO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

e - Pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEOBATENbCKOM 1€ATEIbHOCTH;
e 5) popMupoBaHus KYJIbTYPbI 310POBbS H IMOLHOHAJIBLHOIO 0/1aronmoJIyYms:

e - 0OCO3HAHUC LICHHOCTH 0€30I1acHOro 06pa3a JKU3HHU B COBPEMCHHOM TCXHOJOTHUYCCKOM
MHPE, BAXKHOCTHU IIPaBUJI 0e301macHoro MOBEACHUW HAa TPAHCIIOPTE, HA JOoporax, €
SJICKTPUYCCKUM U TCIJIOBBIM 060py,HOBaHI/I€M B JOMAIIIHUX YCJIOBUSAX;

e - c(hopMUPOBAHHOCTH HaBbIKa pedIIeKCUH, IPU3HAHKUE CBOETO MpaBa Ha OIIUOKY M TaKOTO
e MpaBa y Jpyroro 4ejioBeKa;

e 6) TPYZ0BOIO BOCIINTAHMA:

e - aKTMBHOE Y4acTHE B PELIECHUU MPAKTUYECKUX 3a/1ad (B paMKaxX CEMbH,
00pa3oBaTenbHON OpraHU3aIfK, TOpoa, Kpas) TEXHOJIOTHIECKON M COIMaIbHOM
HaIMpaBJICHHOCTH, TPEOYIOINX B TOM YHCIIE U (PU3HUECKUX 3HAHU;

e - MHTEpEC K MPAKTUUYECKOMY M3yUECHHUIO MPOPECCUid, CBSI3aHHBIX C (PH3UKOM;



e 7)3K0JIOTMY€CKOT0 BOCTIUTAHUS:

e - OpHEHTAIMs Ha MpUMEHeHHe (U3NUECKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B 00J1acTi
OKPY>KaIOIeH Cpeibl, MJIAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOKHBIX TOCIIEICTBUN
JUISL OKPY KAroLEen Cpeibl;

e - 0CO3HaHHUE IN00aIBLHOrO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel X peleHus;
e 8) aganTanmum K MI3MEHSIIONIUMCH YCJIOBUSAM COIMAIBLHON M PUPOJIHOM Cpeabl:

° - HOTpe6HOCTb BO B3aHMOHeﬁCTBHH IIpU BBIITOJIHCHHUN I/ICCHGILOBaHI/If/’I H IMPOCKTOB
(1)H3quCKOﬁ HaITPaBJICHHOCTH, OTKPBITOCTE OIIBITY WU 3HAHUAM APYI'UX;

e - [IOBBIIICHUC YPOBHA CBOCH KOMIIETCHTHOCTH 4epe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

e - TOTPEOHOCTH B OPMUPOBAHUHU HOBBIX 3HAHMIA, B TOM YKciie GOPMYINPOBATH UIIEH,
TIOHSITHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HAHUC I[e(i)I/II_[I/ITOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (1)I/I3I/IKI/I;
e - IUIAHHUPOBAHUC CBOCTO PA3BHUTHUA B HpI/IO6peTeHI/II/I HOBBIX (bPISI/I‘ICCKI/IX 3HaHHﬁ;

e - CTPpCMIICHUC aHAJIM3UPOBATH U BBIABJIATH B3AMMOCBA3HU ITPHUPOLI, O6H.[CCTBa n
9KOHOMUKH, B TOM YHCJIC C UCITIOJIb30BAHUCM (i)I/ISI/I‘-IeCKI/IX 3HaHI/II>'I;

e - OLICHKA CBOMX JICHCTBHI C yU4ETOM BIHMSHHUS HA OKPYKAIOILYIO CPEy, BO3MOXKHBIX
[JI00AJIbHBIX [TOCIEACTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynbraTe ocBoeHHs mporpamMmbl 1o (hHU3MKE Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus Yy
obyyaromierocs OyayT chopMUpOBaHbI MeTANPeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE
MO3HABATENIbHBIC YHUBEPCAIbHBIE YueOHbIE ACHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCATbHbBIC
yueOHbIe AEMCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS
ba3oBble JJornveckue aeiicTBus:
e BBIABJIATH U XapPaKTCPU30BATH CYHICCTBCHHBIC IIPU3HAKN 00BEKTOB (HBHCHHﬁ);

e YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIUN, OCHOBAHUS 17151 000OIICHUS U
CpaBHEHUS;

e BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPEUYMA B paCCMaTPHUBACMBIX (baKTaX, JaHHBIX U
Ha6J'IIOI(eHI/I${X, OTHOCAIIIUXCA K (bI/I3I/ILICCKI/IM SIBJICHHUAM,

e  BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3HU NP U3YUCHUU (I)I/I3I/IquKI/IX SIBIICHUH U
IMponeccoB, A€J1aTb BbIBOAbI C UCIIOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIIBUT'ATh T'HIIOTE3bI O B3aUMOCBA3AX (I)I/I3I/I‘{6CKI/IX BCIIMYHUH,

e  CaMOCTOSTEIbHO BbIOMpATh crioco0 perieHus: yueOHoM ¢pu3nyeckoil 3a1a4u (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELICHHUs, BBIOOP Hanboiee MoAX0 IAIIEro ¢ yu€ToM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareJnLCKue AeiCTBHSA.

e HCIOJIB30BaTh BOIIPOCHI KaK I/ICCJ'IC,I[OBELTCJ'II)CKI/Iﬁ HHCTPYMCHT ITO3HAHUAA,



e TPOBOJUTH [0 CAMOCTOATEIHHO COCTABJICHHOMY IUIAHY OIIBIT, HECTOXKHBIN (PU3MUECKUI
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3NUECKOTO SBICHHUS;

e OIICHWBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAIIUIO, TOIYYEHHYIO B X0/1€
UCCIIEI0BAHNS WIH DKCIICPUMEHTA;

e  CaMOCTOSATENbHO (HOPMYIHPOBATH 0OOOIIECHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

e MPOTHO3UPOBATH BO3ZMOXKHOE JabHEHIIee pa3BUTHE (PU3NIECKHIX MPOIECCOB, a TAKXKE
BBIIBUTaTh MPEIIONI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

e IPUMEHSATH PA3JIMYHbIE METObI, THCTPYMEHTHI U 3aIIPOCHI IPU IOUCKE U 0TOOpE
nH(pOpMalIMU WIK JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHoM (hru3nueckoi 3a1auu;

e  AHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(YOPMALIMIO pa3IMYHBIX
BUOB U (POPM IIPEICTABICHHUS;

e  CaMOCTOSITEJILHO BEIOMPATh ONTUMAIIbHYIO (hOpMY MpeCTaBlIeHHs HH(DOPMAIIMH U
WLTIOCTPUPOBATH peliacMble 3a1a9d HECIIOKHBIMU CXEMaMHu, TuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

e B Xx0je o0CyXIeHHUs Y4eOHOTro MaTepuana, pe3yabTaToB 1ab0paTopHbIX paboT u
MIPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAa€MOM TEMbI U BBICKA3bIBaTh UJICH,
HAaIlCJICHHbIE Ha PellieHUe 3a/1a4l U MOJIepKaHne OJ1arokKenaTeIbHOCTH OOIIEeHNUS;

e CONOCTAaBJIATH CBOU CYXJICHHA C CYXKACHUAMU APYTHUX YHACTHUKOB JUaJIora,
O6H&py>KI/IBaTB pa3jiniuue u CXO0ACTBO HO3I/IL[I/II>’I;

e BbBIPAXKATH CBOKO TOUKY 3PCHUA B YCTHBIX U IMCBMCHHBIX TCKCTAX;

e MyOJMYHO MPEACTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PU3HMUECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, TPOEKTA);

e IIOHUMAaTh U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaHAHON U UHAUBUAYAIbHON paObOThI IPH
peLIeHNH KOHKPETHON (U3UYECKOi MpoOIeMBbl;

[ HpI/IHI/IMaTI) meian COBMCCTHOﬁ JACATCIIbHOCTH, OpFaHI/I3OBBIBaTB ﬂeﬁCTBHH o eé
JOCTHIKEHUIO: PACTIPEACTIATE PO, OOCYKAATh MPOILIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

e  BBIIIOJHATH CBOIO YaCTh pa6OTI)I, A0CTUTrasA Ka4YE€CTBCHHOTI'O pE3yJjibTaTa 110 CBOEMY
HaITpaBJICHUIO U KOOPJAUHHUPYA CBOU JIENCTBUS C APYruMHu 4JICHAMH KOMaH/IbI;

e OIIEHUBATh KAYECTBO CBOETO BKJIAJIa B OOMIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO
chopMyTUpOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

e BBIABIATH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX, TPEOYIOMIHNX AJIS PEIICHUS
(bU3UYEeCKUX 3HAHU;

e OPHMEHTHUPOBATHCS B PA3IMUYHBIX NOAXO0JaX MPUHITHS pEICHUH (MHINBUIYaJIbHOE,
IPUHATHE PELLICHUS B TPYIIE, IPUHATHE PEIIEHUH rpymnoil);



e  CaMOCTOSITENILHO COCTABIISITh AITOPUTM pelIeHUs GU3NIECKO 3a/1aun WK TIIaHa
UCCJIEIOBAHMSI C YUETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBAaTh MIpearaéMble BApUaHThI PELIEHUN;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a pElICHUE.
CaMOKOHTPOJIb, IMOIIMOHAJILHbIN HHTEJJIEKT:
e JIaBaTh aJICKBATHYIO OIEHKY CUTYaIlMU U NIPeAJiaraTh IiaH e€ n3MEHEHUS;

e OOBSACHSATH MPUYUHBI TOCTHKEHUS (HEAOCTUKEHUS) PE3YJIbTATOB JAEATEILHOCTH, 1aBaATh
OLICHKY TPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHUBBI B ACATCIbHOCTD (B TOM YHUCJIC B XOA BBIITOJIHECHUA (1)I/I3I/ILI€CKOFO
HCCICA0BaHUs UIN HpOGKTa) Ha OCHOBC HOBBIX O6CTO$IT€JIBCTB, N3MCHUBIINXCA
CHTyaHHﬁ, YCTaHOBJICHHBIX OI_HI/I6OK, BO3HUKIIIHNX pr,HHOCTGfI;

e OLOCHHUBATH COOTBCTCTBUC PC3YyJIbTAaTa LCIINU U YCIIOBUAM;

e CTaBUTb ceOs HA MECTO APYroro 4ea0BeKa B XO/€ CIOpa WM JUCKYCCUM Ha HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYToOro;

e [IPU3HABATDH CBOE IIpaBoO Ha OH_II/I6Ky IIpyu pCIICHHUHA (bHSquCKI/IX 3aJa4 Ui B
YTBCPIKACHUAX Ha HAYUYHBIC TEMbBI U TaKOC K€ ITPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 7 Kjacce npeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

(] HCIIOJIb30BAaTh ITOHATUA: (1)I/I3I/I'-ICCKI/IG U XUMHNYECKHUEC ABJICHUA, Ha6J'II-O)ICHI/I€,
HKCIEPUMEHT, MOJIEIb, TUIIOTE3a, EAUHULIBI (PU3UUECKUX BEIHMUUH, ATOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BelecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOINHENHOE), TPACKTOpPHS,
paBHOJIEHCTBYIOIAs cUiia, neopManius (yrpyras, TulacTuieckas ), HeBECOMOCTb,
CoOOLIaoNIUECs COCYIbI;

e pa3nnyath ABJIECHUsA (IUpPy3us, TEMIOBOE IBUKEHNE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JABM)KEHUE, MHEPLIUS, B3aUMO/IEHCTBHE TeJl, pABHOBECHE
TBEPABIX TEJ € 3aKPEMJIEHHON OCHIO BpallCHMs], Iepeiada JaBICHHs TBEPABIMU TEJIaMHU,
KUAKOCTIMHU U Ta3aMH, aTMoc(epHOe JaBiIeHHE, TUIaBaHUE TeJ, IPEBPALLEHUS
MEXaHUYECKOM SHEpIrun) 1Mo ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM uucie (pU3NUecKHe IBJICHUS B IPUPOJIE: IPUMEPHI ABMKEHHUSI C Pa3IMYHBIMU
CKOPOCTSIMU B )KMBOM U HEKUBOM MPUPOJE, IEHCTBUE CUIIBI TPEHUSI B IPUPOAE U
TEXHHKE, BIMSAHNE aTMOC(EPHOTO JaBJICHUS Ha )KUBOW OpraHU3M, IJIaBaHUeE PbIO,
pBIYary B TeJie YeJI0BeKa, PU 3TOM NEPEBOIUTH MPAKTHUECKYIO 33/auy B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBIICHUII;

e OMNWCHIBATH U3YUYCHHBIE CBOMCTBA TE U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pu3nueckue
BEJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, yTh, CKOPOCTh, CPETHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUila TPeHHUsI, TaBJeHue (TBEPIOTO
Tena, KHUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOITHOCTh, TIEYO
CHWJIbI, MOMEHT CHJIbI, KOG (ULMEHT MOJE3HOr0 eHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIIMATbHAS SHEPTHs), PU ONMMCAHUU MPABUIHLHO TPAKTOBATH (DU3HUECKUN CMBICTT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTh



(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMH BEITHUYNHAMH,
CTPOUTB I'paMKN U3Y4YEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCIIOJIB3Ys MTPaBHIIa
CJIOKeHHUs cuil (BIOJIb OJHOM MPsAMOit ), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumerna,
MIPABHUIIO PAaBHOBECHS phbruara (0JI0Ka), «30JI0TOC IPABUIIO» MEXAHHUKH, 3aKOH
COXPaHEHUSI MEXaHUUECKON SHEPTUU, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alUChIBATh €T0 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIJIEC U B KOHTEKCTE
CUTyallui IPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATh IPUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKHX IIAroB ¢ ONMOpoil Ha 1—2 U3y4eHHBIX
CBOMCTBA (PU3NUECKUX ABICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliaTts pacy€THbIe 3a7a4u B 12 1elCTBUSA, UCTIOIb3Ysl 3aKOHBI U (OPMYIIbI,
CBSI3BIBAOIIME (PU3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 3aa4d 3alMChIBAThH
KpaTKO€e YCIIOBUE, MOACTABIATh (pU3NUECKHE BETUYUHBI B JOPMYJIIBI U IPOBOAUTH
pacuéThl, HAXOUTH CIIPABOYHBIC TaHHBIC, HCOOXOAMMBIE JIJIsl PEIICHHUS 3a/1a4, OICHUBATh
PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUHUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTH MPU IIOMOUIH (PU3UYECKUX METOJIOB,
B OIIMCaHMHU UCCIIEI0BaHMS BBIIEIATh IPOBEPSAEMOE IPEATNIONIOKEHUE (TUIIOTE3Y),
pa3nuyaTh U HHTEPIPETUPOBATH IMOIYUYECHHBIN pe3yabTaT, HAXOIUTh OIIMOKH B X0OJI€
OIIBITA, JEJIaTh BBIBOJBI I10 €r0 PE3ysbTaTaM;

MPOBOAMTD OMBITHI 10 HAOTIOACHHUIO (PU3NUECKUX SBICHUHN WU (PU3NIECKUX CBONCTB
Ten: GOpMYITHUPOBATE MPOBEPSICMbIE TIPETION0KEHHUS, COOUPATh YCTAHOBKY H3
MPEJIOKEHHOTO 000PYAOBAaHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHATDH IIPAMBIC UBMEPCHUA pACCTOAHUSA, BDEMCHU, MACCHI TCJIA, O6’béMa, CHJIBI 1
TEMIICPATYPhI C UCIIOJIB30BAHUEM aHAJIOI'OBBIX U HI/I(l)pOBI)IX HpI/I60pOB, 3aIllUChIBATh
IIOKa3aHusd HpI/I60p0B C y‘léTOM 3aJlaHHOM a0COIFOTHOM MOrpeIIHOCTHU H3MepeHHfI;

MPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETMUHHBI OT IPYTO C
WCIIOJIb30BAHUEM TPSMBIX H3MEPEHUH (3aBUCHMOCTH ITYTH PABHOMEPHO JABUIKYIIETOCS
TeJIa OT BPEMEHU JABUKECHUS TEJIa, CUJIbI TPEHUS CKOJIBKEHUS OT BEca TeJla, KaYyeCTBa
00pabOTKH TOBEPXHOCTEHN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT TIJIOIIA TN
COIIPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT yIJIMHEHUS MIPYKUHBI, BBITATKUBAOIICH
CHJIBI OT 00BEMA OTPYKEHHON YaCTH TeJla U OT IJIOTHOCTH KUIKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJa, OT TIIYOHHBI, Ha KOTOPYIO MOTPYKEHO TEeo,
YCJIOBH TJIaBaHUS TEJ, yCIOBUM paBHOBECHsI pbldara u 0JIOKOB), y4acTBOBATh B
TUTAHUPOBAHUH YU€OHOTO UCCIIEeIOBAHUS, COOMPATh YCTAHOBKY U BHITIOMHATH U3MEPECHHSI,
ciemys MpeaJIoKEHHOMY TIJIaHy, (UKCUPOBATH PE3YNIBTATHl MTOJYYCHHOW 3aBUCUMOCTH
(bU3MYECKUX BEIMYMH B BHUJIE TIPEIOKESHHBIX TaOJIUIl U TPapUKOB, AeTaTh BHIBOIBI IO
pe3yJibTaTaM UCCIEOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEpPEHUST GPU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA
JKUJIKOCTH ¥ TBEPJIOTO TEJIa, CUJIa TPEHUSI CKOJIbKEHHM S, JaBJIEHHUE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIONIAS HA MOTPYKEHHOE B KUIKOCTH TEJ0, KOOPPUITUESHT
MOJIE3HOTO JACHCTBUS MIPOCTHIX MEXAHU3MOB), CIIEAYS MPEIT0KEHHON HHCTPYKIIUHU: TIPH
BBITIOJTHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH
3HAYCHHE NCKOMOM BEITUYHMHEL,

co0JTII0/1aTh MpaBHJia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPUHIHIIBI IEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIAIOIIUECS COCY IbI, 0apOMETp, pbIuar, MOABUKHBINA 1
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;



e  XapaKTepu30BaTh MPUHLUIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOICTB
C OIMOPOH Ha UX OMUcaHUs (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOHCTBO BOJOIIPOBO/A,
TUAPABIMYECKUN ITPECC, MAHOMETP, BBICOTOMED, TOPLUIHEBOM HACOC, apEOMETP),
HCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHHUM U He0OX0oauMble (PU3HUYECKre
3aKOHBI M 3aKOHOMEPHOCTH;

e MPUBOAUTH MPUMEPHI (HAXOAUTH HH(OPMALIKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUN B MIOBCEAHEBHOW KU3HU JIJIsl O0ECTICUCHUS
0e30MacHOCTH NP 00paleHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOIiCTBaMH,
COXPaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MMOBEJCHHS B OKPY KaIOIIEH

cpene;

e  OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(pOpMaLuu B IHTepHETe B COOTBETCTBUH C
3a/IaHHBIM [TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUHM U MMyTEM CPaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIICIATH HH(DOPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM
WJI MOKET OBITh HEIOCTOBEPHOM;

e HCIIOJIb30BATh MPH BBIIIOJIHEHUHU YUEOHBIX 3a/JaHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
(bU3MUECKOro conepkaHus, CIpaBOUYHbIE MaTepHalbl, pecypchbl ceTH MIHTepHeT, BlaeTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, Tpeodpa3oBanus MHPOPMAIIUN U3 OJTHOM
3HAKOBOU CUCTEMBI B IpYTYIO;

e  CO3/1aBaTh COOCTBEHHBIE KPATKKE MMCbMEHHBIE M YCTHBIE COOOIICHNUSI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUN (PU3NIECKOTO COAECPKAHMS, B TOM YUCIIE MyOIHYHO J1eaTh
KpaTKHe COOOLICHHS O pe3yIbTaTax MPOSKTOB MIIH y4eOHBIX HCCIEIOBAHUMN, IPH STOM
rPaMOTHO UCIOJB30BaTh U3YUEHHBIN MOHATHIHBIN anmapat Kypca pu3uku,
COIPOBOKIATh BBHICTYIIJICHUE NTPE3EHTALIUEH;

e TIPU BBINOJHEHUU YUYEOHBIX MMPOCKTOB M MCCIICIOBAHUN PacCIpeIesiTh 00sI3aHHOCTH B
TPYIIE B COOTBETCTBUH C ITOCTABIECHHBIMU 3aJa4aMu, CIEAUTD 3a BBIITOJIHEHNUEM IUIaHA
JIEWCTBUIM, aIeKBAaTHO OIEHUBATh COOCTBEHHBIN BKJIA]l B IEATEILHOCTH TPYIIIIHI,
BBICTPAaNBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOLINX.

K koH1y 00ydenust B 8 kiacce rnpeiMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

e  HCIOJIB30BaTh NOHATHSA: Macca U pasMepsl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTAIUIMUECKUE U aMOp(HBIe Telna,
HACBIIICHHBIN U HEHACBIIICHHBIN 1ap, BIAXXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSS
DHEPIHUsl, TEIJIOBOM JIBUIaTElb, JJIEMEHTAPHBIN DJIEKTPUUECKUM 3apsij, dJIEKTPUIECKOE
T10JI€, TPOBOJIHUKY U TUAJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T1OJIE;

e pa3nuyath ABJIEHUS (TEIVIOBOE pacHIMpPEHUE U CKaTHe, TeIulonepeiaya, TermioBoe
paBHOBECHE, CMauMBaHNE, KAlIUJUIAPHBIE SIBJICHUS, UCIIApEHNE, KOHACHC AL,
IUIaBJIEHUE, KpUCTaUIU3alus (OTBepJeBaHue), KUIIEHUE, Terionepenaya
(TEerIonpOBOHOCTD, KOHBEKIIHS, U3TYUE€HHUE), HIEKTPU3ALIUS Tell, B3aUMOICHCTBHE
3apsA0B, AEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE
MarHuToB, I€CTBUE MAarHUTHOTO I1OJIsI HA IPOBOAHUK C TOKOM, JIEKTPOMAarHuTHas
MHAYKIINS) IO OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

e pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4Hcie (PU3NUECKUE ABICHUS B IPUPOJE: NOBEPXHOCTHOE HATSKEHUE U KaWJUIPHBIE
ABJICHUS B IPUPOJIE, KPUCTAJIBI B IPpUPOJE, n3itydyeHue ColHla, 3aMep3aHie BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUYECKUE SIBICHUS B
aTMocdepe, MEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T10JI€ 3eMJIH, AP ]



IIOJIFOCOB, POJIb MAarHUTHOT'O TOJIS AJIs1 )KM3HU Ha 3eMJIe, IOJISIPHOE CUSIHUE, IPU 3TOM
NEPEeBOIUTH MPAKTUUECKYIO 33]]auy B yUE€OHYIO, BBIIEIATH CYLIECTBEHHbIE CBONCTBA
(mpu3HaKM) (PU3NYECKHX SIBICHU;

OIMCHIBATh U3y4YEHHBIC CBOWCTBA TN M (PU3NUECKHE SBICHUS, UCIIOIb3Ys (PU3HYECKIE
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA SHCPIrUuAd, KOJIMYCCTBO TCIUIOTHI, YACIbHAA
TETJIOEMKOCTD BEIIECTBA, Y/CIbHAs TEIIOTa IUIABICHUS, yeIbHas TeII0Ta
napooOpa3zoBaHus, yAelbHas TEIUIOTa CrOPaHuUs TOIUIMBA, KO (GUIIMEHT IOJIE3HOTO
JICWCTBHS TETJIOBOW MAIIMHBI, OTHOCUTENbHAS BIKHOCTh BO3YXa, IEKTPUICCKUI
3apsil, CWIIA TOKA, JICKTPHUECKOE HANPSHKEHHE, CONPOTUBIICHHUE IIPOBOIHUKA, YAEIBHOE
CONPOTHUBIIEHHUE BEIECTBA, padOTa U MOIIHOCTH IEKTPUIECKOTO TOKA), IPH OMMCAHUN
IMPpaBUJIbHO TPAKTOBATb (1)H31/I‘ICCKI/H‘/JI CMBICJI UCITOJIB3YEMbIX BCIIMYUH, 0003HaYEHHS U
eIMHHIBI (PU3UUECKUX BEITHMYHH, HAXOAUTH (DOPMYIIBL, CBSI3BIBAIOIINE JAHHYIO
($U3NUECKyIO BETUUNHY C IPYTHMMHU BEJIMYMHAMH, CTPOUTH IPpauKu N3y4EHHBIX
3aBUCHMOCTEH (PU3NUCCKUX BEIMYHH;

XapakTepu3oBaTh CBOMCTBA Tell, (prU3nUecKue ABJICHUS U MPOLECCH, UCIIOIb3YsI
OCHOBHBI€ I10JIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU CTPOCHHUS BELIECTBA,
HPUHIUI CYNEPIIO3UIUH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsija,
3akoH Oma 11 ydacTka nens, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEHUs SHEPTUH, [IPH
9TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMIUCHIBATh €T0 MATEMAaTUYECKOE
BBIPaKECHMUE;

OO0BSICHATH (PU3NUECKUE TIPOLIECCHI M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTyallui
IPAaKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BbISBIIATH IPUUYUHHOCIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 |—2 JTOrMYECKUX MIaroB ¢ ONOpor Ha 1—2 M3ydeHHBIX CBOICTBA
bu3nuecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIE 3aJa4l B 2—3 1€WCTBUS, UCIIOIbL3Ys 3aKOHBI U (HOPMYJIbI,
CBs3bIBAIOIIME (PU3NYECKUE BEIMUMHBI: Ha OCHOBE aHaJIM3a YCIOBUS 3aau 3alMChIBaTh
KpaTKoe YCJIOBHE, BBISBIIATH HEIOCTATOK JAaHHBIX JJIsl pEIIEHUs 3a/1a4ul, BBIOMPATh
3aKOHBI U POPMYJIbl, HEOOXOUMBIE AJIs €€ pelIeHHUs], IPOBOJUTH PACUEThl U CPABHUBATD
NOJy4eHHOE 3HaYeHHe (PU3NUYECKOI BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacIrio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOKHO PCIIUTDH ITPU ITOMOIIH (bHSI/I‘ICCKI/IX METOJ0B,
HCIIOJIB3YA OITMCAHUEC UCCIICAOBAHU A, BBIACIIATE ITPOBEPACMOC ITPEATIONIOKCHHUC,
OLCHUBATDH MMPABUJIBHOCTDE ITOpAAKA IMMPOBCACHUA UCCICIOBAHNUSA, ICJIaTh BbIBOABI;

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUHN WU PU3NYECKUX CBOMCTB TEl
(KanmuJUIIpHbIE SBJICHMS, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT ero o0bEMa, TeMIepaTypshl,
CKOPOCTH MPOLECCA OCTBIBAHUS U HATPEBAHUS ITPU U3JTYYEHUH OT I[BETA U3JITy4ArOIIEe
(TIoromIaoIei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHHS BOJBI OT TEMIIepaTypbl )KUAKOCTH U
IJIOMIAU €€ MOBEPXHOCTH, dJIEKTPU3ALMS TNl U B3aUMOJIECUCTBUE DIIEKTPHUIECKUX
3aps10B, B3aUMOJIEHCTBUE MIOCTOSHHBIX MarHUTOB, BU3YaJIN3allisl MATHUTHBIX MOJIEH
MTOCTOSIHHBIX MarHUTOB, JIEHCTBHSI MAarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMAarHuTa, CBOMCTBA JEKTPOJIBUTATEINS TOCTOSIHHOTO TOKa): (POpMYIUPOBATh
IpoBepsieMble IPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOT0 000pyA0BaHuUs,
OTHCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJTHATH MPSMBIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIILHOMN BIIaXXHOCTH BO3/yXa,
CHUJIBI TOKA, HAIMPSXKCHUA C UCITOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB U JaTYUKOB
(bU3NYECKUX BEIMYHMH, CPABHUBATH PE3YNIbTAThI U3MEPEHUN C YIETOM 3aJaHHON
a0COJIFOTHOM MOTPEITHOCTH;

MPOBOANTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PH3UYECKON BETUYHHBI OT APYTOH C
HCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTD COITPOTUBJICHUSI IIPOBOJAHUKA OT €T0
JUIMHBI, TUIOLIA/IA MOMEPEYHOT0 CEYEHUS U YAEIBHOIO CONMPOTUBIIEHUS BELIECTBA
MPOBOJHWKA, CUJIbI TOKA, UAYLIETO Yepe3 MPOBOAHUK, OT HAMPSHKEHUS HA MPOBOIHUKE,



MCCJIEJOBAHME M1OCIIEOBATEIBLHOTO U NApAJIJIEIbBHOTO COEAMHEHUH TPOBOJHUKOB):
IUIAHUPOBATh UCCIEIOBAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIETYS
IPEeUI0KEHHOMY TUTaHy, (PMKCUPOBATh Pe3yIbTAaThl MOTYYCHHON 3aBUCHMOCTH B BHJIE
Tabyul ¥ rpaduKoB, AeJaTh BHIBOABI MO PEe3yIbTaTaM HCCIEI0BaAHUS;

e MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BETMUMH (yIeNbHas TEIII0EMKOCTh
BEIIIECTBA, CONPOTUBJICHNE POBOAHMKA, Pa00Ta U MOLTHOCTh 3JIEKTPUUECKOr0 TOKA):
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs
IIPEIUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJIUYHHBI;

e coOONIONIATh MpaBHUJIa TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

e  XapaKTepU30BaTh NPUHLHUIIBI IEHCTBUSA U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C OIIOPOH Ha UX OMMCAHM (B TOM YHUCIIE: CHCTEMa OTOIUIEHUS IOMOB, TUTPOMETD,
napoBast TypOHHa, aMIIEpMETp, BOJIBTMETP, CUETUHK FIEKTPHUECKON IHEPTHUH,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, HAarpeBaTeIbHbIE FIEKTPOIIPHUOOPHI (IIPUMEpHI),
EKTPUYECKUE IIPENOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSIHHOTO
TOKa), UCII0JIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBICHUI U HEOOXOIMMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOICTBA U U3MEPHUTEIbHbBIE TPHUOOPHI IO
CXEMaM U CXEMaTUYHBIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUTaTENIb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, PEOCTaT), COCTABIISATh
CXEMBI IJIEKTPUYECKUX LENEH C MOCIEA0BATENBHBIM U MTApAJUIEIbHBIM COCIMHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEeH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTH HH(OPMALIUIO O IPUMEPAX ) MPAKTUYECKOTO
MCIIOJIb30BaHus (PM3NYECKUX 3HAHUI B MOBCEAHEBHOW KHU3HU JJIs1 00ecrieueHus
0€30I1aCHOCTH IIpU OOpALIeHNH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 3/10pPOBbs U COOJIIO/IEHNS HOPM HKOJIOTUYECKOTO TTOBEACHUS B OKPY KaIoIei

cpere;

e OCYHICCTBJIATH ITOUCK HH(bOpMaHHH (1)1/13I/I‘IGCKOFO COACPIKAHUS B I/IHTepHCTe, Ha OCHOBC
HUMCIOIINXCA 3HAHHUH U HyTéM CpaBHCHHA OJOIIOJIHUTCIBbHBIX HCTOYHHUKOB BBIACIIATD
I/IHq)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe‘H/IBOI\/’I WA MOXKET OBITh HCHOCTOBepHOﬁ;

e  HCIOJIH30BATh MPH BBHIMOIHEHUU YUEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO CoJIep KaHusl, CIIPAaBOYHbIE MaTepHAIIbI, pecypchl ceTu HTepHET, BiaieTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OTHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHBIC MTUCHMEHHBIC U KPATKHE YCTHHIE COOOIIEHMS, 00001I1as
nH(OpMaIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3UYECKOTO COJECPIKAHMS, B TOM YUCIIE
MyOIMYHO MPEACTABIATH PE3yIbTaThl MPOSKTHOM MITH HCCIIEI0BATENbCKON
JIEATEIIbHOCTH, TPU 3TOM I'PaMOTHO UCMOJIb30BATh N3YYEHHBIN MMOHATHITHBIN anmapar
Kypca (hU3UKH, COMTPOBOXK/IATh BHICTYIUICHHE TIPE3CHTAIIUEH;

e MPU BBHINOJIHEHUU YYEOHBIX MPOCKTOB U UCCIICOBAHUMA (PU3HMUECKUX TPOIIECCOB
pactpenensTb 00s3aHHOCTH B TPYIITE B COOTBETCTBUHU C TTOCTABICHHBIMH 3aa9aMH,
CJI€IUTH 32 BBHIMIOJHEHUEM IJIaHA ACHCTBUN U KOPPEKTUPOBATH €T0, aIEKBATHO
OIICHUBATh COOCTBEHHBIN BKJIA]] B ACSITEIHBHOCTD TPYIIIbI, BRICTPAUBAThH
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xoHiy o0yuenus B 9 Kiaacce npeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:



UCII0JIb30BaTh NOHATHSA: CUCTEMA OTCUETA, MaTepUalIbHAsl TOUKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOT 0 ABMKEHHUS, Aepopmalius (ynpyras, IiacTuyeckas),
TPEHHE, IEHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTb U NEPETPY3KH, LIEHTP TAKECTH,
a0COIOTHO TBEPIOE TEJO, IEHTP TAHKECTU TBEPAOTO Tella, pABHOBECUE, MEXaHUUECKHE
KoJIeOaHHUs ¥ BOJIHBI, 3BYK, HH(PPaA3BYK U yIbTPa3BYK, JICKTPOMArHUTHBIE BOJIHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS
U TIOTJIOLICHHUS, anb(a, OeTa- 1 raMMa-U3JIydeHUs], U30TOIIBL, SAepHAst YHEPTreTHKA,;

pa3ianyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE TTa/IEHUE TEJI, pPABHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aMO/JICIICTBHE TEJI, PEAKTUBHOE IBUKECHHE,
KoJsiebaTebHOE IBM)KEHHUE (3aTyXarollre 1 BEIHYK/ICHHBIE KoJieOaHus ), pe30HAaHC,
BOJIHOBOE JIBHKEHHE, OTPAXKEHHE 3BYKa, IPIMOJIMHEHHOE PaclpoCTpaHeHHE, OTPaKEHHE
U TIPEJIOMJICHHE CBETA, TIOJHOE BHYTPEHHEE OTpaskeHUE CBETA, Pa3JIo’KeHHe Oesoro cBera
B CIIEKTP U CJIOXEHHE CIIEKTPAIbHBIX LIBETOB, IUCIEPCHs CBETA, €CTECTBEHHAS
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOr0 CIIEKTPa U3IYUEHHUSI) IO OIMCAHUIO X
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOe
SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUN B OKPYXKArOIIeM MUpe (B
TOM 4ucie (pU3ndecKue BICHUS B IPUPOJIE: MPUIIUBBI U OTIUBBL, ABUKCHHUE TIIIAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE JABUKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEICMIUUECKHE BOJIHBI, IIyHaMH, 9X0, I[BETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJIE, OMOJIOTHUECKOE JIEHCTBUE BUANMOTO,
yIbTPapuOIECTOBOrO U PEHTI€HOBCKOTO U3ITy4YeHUH, €CTECTBEHHBIN PaInOaKTUBHBIH

(G oH, KOCMUYECKHUE JTy4YH, PaIHOaKTUBHOE U3IYUCHUE IPUPOIHBIX MUHEPAIIOB, ACHCTBUE
pPaZlOaKTUBHBIX U3TyYEHUI Ha OpraHU3M YeJIOBEeKa), IPH 3TOM MEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B yueOHYIO, BBIICIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bu3HYECKUX SIBICHUN;

OIMCBIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONb3Ys (pu3nueckue
BEJIMUMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUYKEHUH,
YCKOpEHUE, IEPEMEILIEHUE, TYTh, YIJIOBask CKOPOCTb, CUjla TPEHUS, CHJIa YIIPYTOCTH, Cuja
TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIeHus], BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHUJIBL,
MeXaHu4ecKkasi paboTa U MOUTHOCTb, OTEHIHATIbHAS SHEPT U Tella, MOJAHATOrO Hal
MOBEPXHOCTBIO 36MJIU, TIOTEHIMAJIbHASL SHEPTHS CKATOW MPYKUHBI, KHHETHYECKast
SHEPIus, MOJIHAs MeXaHU4YecKasi SHEPTHsl, IEPUO/I U YacToTa KoleOaH!i, IJIMHA BOJIHBI,
IPOMKOCTb 3ByKa U BbICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb IPEIOMIICHUS CPEIbl),
IpY ONMCaHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIb3YEMbIX BEINYHH,
0003HaYeHHSI U €MHUIIBI PU3NYECKUX BETMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMHU BETUUUHAMH, CTPOUTH TPaPUKH U3YIEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, GU3UUECKHUE SIBIICHUS U MTPOIIECCHI, UCTIOJIb3YS 3aKOH
COXpAHEHHUsI SHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIIUI CYNIEPIIO3ULIUU CHUJI,
MIPUHITATT OTHOCUTEIHLHOCTH [ amuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIhCA,
3aKOHBI OTPaKEHUS ¥ MPEJTOMIICHHSI CBETA, 3aKOHBI COXPaHEHUs 3apsI0BOTO U MaCCOBOTO
YUCEJN MPHU AIEPHBIX PEAKITUSX, TIPH STOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA U
3alUCHIBaTh €0 MaTEMAaTUUECKOE BHIPAXKEHHUE;

00BACHATH (PU3UYECKUE TPOIIECCH M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalul
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OTIOPOil Ha 2—3 M3y4EHHBIX CBOMCTBA
bu3nUecKux SBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelaTh pacyéTHbIE 3a7ja4i (ONHUpArOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI ¥ (DOPMYJIBI, CBSA3bIBAIOIIME (PU3NUECKUE BETUUNHBL: HA OCHOBE aHAJIM3a YCIOBHS
3a[auu 3aIMCHIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTAIOUINE WA N30BITOYHbIE



JTaHHbIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IJIsl PEIICHUSs, IPOBOANUTH
pacuéThl U OLIEHUBATH PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHHs (PU3NUECKON BETHUNHBI,

pacrio3HaBaTh MpoOIEMbl, KOTOPBIE MOKHO PEIIUTH NP MOMOIIN (PU3NIECKUX METOJIOB,
HCIIOJIb3Ysl ONMCAHKUE UCCIIEOBAHUSA, BBIICIIATH IPOBEPSAEMOE IIPEAIIOI0KEHUE,
OLICHUBATh [IPaBUIIBHOCTH MOPSI/IKA POBEACHUS UCCIIEOBaHMs], 1€JIaTh BHIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U ONBITOB;

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN WK GU3NYECKUX CBOMCTB TEI
(u3ydenue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTD
nepuoa KojaebaHui mpyKMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTH OT aMIUIATY/Ibl MAJIbIX KOJICOAHUM, MPAMOIUHEHHOE paclIpOCTPAHEHUE
CBeTa, pa3joxkeHue 0e0ro cBera B CIEKTP, U3YUCHHE CBOMCTB U300pakeHUs B INIOCKOM
3epKajie ¥ CBOMCTB M300pakeHUs MpeIMeTa B COOMparouieil InH3e, HaOIro1eHne
CIUIONIHBIX U JUHEWYATHIX CIIEKTPOB U3IYUCHHUSI): CAMOCTOSTEIILHO COOUPATh YCTaHOBKY
13 U30BITOYHOTO HAOOpa 00OPYAOBAHMS, ONUCHIBATH XO/1 OMBITA U €T0 PE3yJIbTaThI,
(dbopMynTUpOBaTh BHIBOJIBI;

MIPOBOIUTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONIPENeIsis CpeHee
3HaYCHHE U3MEPSEMON BEIMYHHBI ((DOKYCHOE paCCTOSIHUE COOMPAIOIIEH JTMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IMPOBOAUTD UCCIICIOBAHUC 3aBHCUMOCTEN (bH3quCKHX BCJIIMYHH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHHH (3aBUCMOCTb ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHKCHUH
0e3 HavaIbHOW CKOPOCTH, IePHO/Ia KOJICOAHH MaTEMAaTHIECKOTO MasTHUKA OT JJIMHBI
HUTH, 3aBUCIMOCTH yIJIa OTPAKEHHsI CBETa OT yIJla MajCHUs U yIia MPEeJIOMIICHUS OT
yIJ1a maJieHus): TUIAaHWPOBATh UCCIIE0OBAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY,
(UKCUPOBATh PE3YIIBTATHI TIOJTYYCHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHMH B BUJIC
Ta6J'II/III u Fpa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM HCCIICIOBAaHUA

IIPOBOAMTH KOCBEHHBIE U3MEPEHUS GU3NUYECKUX BETUUMH (CPEIHSS CKOPOCTh U
YCKOpEHHE Teja IPH PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHUE CBOOOIHOTO MaCHu,
KECTKOCTD MPYNKUHBI, KOOPPUIUEHT TPEHUSI CKOJIbKEHUS, MEXaHU4YecKasi paboTa u
MOIIHOCTb, YaCTOTA U MEPUO/ KoJIeOaHUH MaTeMaTHUECKOTO U MPYXUHHOTO MasiTHUKOB,
ONTHUYECKas CUJIa cOOMparoIlel JUH3bI, PaluOaKTUBHBIN (DOH): MIIaHUPOBATH U3MEPEHMUSI,
coOMpaTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY U BBITIOJIHATH U3MEPEHUS, CIeIys
MPEJI0KEHHOW MHCTPYKIUH, BBIYUCIIATH 3HAUYCHHE BETMYMHBI U aHAJTU3UPOBATh
MIOJIyYEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI;

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1ab0opaTOPHBIM
00opyI0BaHUEM;

pa3in4daTb OCHOBHBIC ITPU3HAKH U3YUYCHHBIX (i)I/I?;I/I‘IeCKI/IX Moneneﬁ: MaTc€pHrajbHasd TOUKaA,
a0COJIFOTHO TBéleOC TCII0, TOYECYHBIM UCTOYHHUK CBCTA, JIYy4, TOHKAaA JINH34, [IJIaHCTApHAaA
MOZCIIb aTOMA, HYKJIOHHAasA MOACIIb aTOMHOTO SApa,

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3yUYEHHBIX TPUOOPOB M TEXHHUUECKUX YCTPOICTB
C OHOpOI\/II Ha UX OIIMCaHUuA (B TOM YHCJIC: CIMAOMETP, JATUNKH IMOJIOKCHHA, paCCTOAHHUA
U YCKOPEHHsI, paKeTa, 9X0J0T, OYKH, IEPUCKOII, oToanmapaT, ONTHIECKHE CBETOBO/IBI,
CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), uCmonb3ys 3HaHUSI O CBOMCTBAX
bu3nYECKUX SIBICHUN U HEOOXOAUMBIe (PU3UIECKIE 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbI M CXEMAaTHUYHBIC PUCYHKU N3YUYEHHBIX TEXHUUECKUX YCTPOUCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB NP PEHICHUH y4eOHO-
MPAKTUYECKHX 33724, ONTUYECKUE CXEMBI JIsl IOCTPOCHUS H300paKEeHUH B TUIOCKOM
3epKajie U coduparouieit TuH3e;

MPUBOAUTH PUMEPHI (HAXOAUTHh HHGOPMAIIHIO O PUMEPaXx ) MPaKTHIECKOTO
HUCITIOJIB30BaHUA (bI/I?)I/I‘-ICCKI/IX 3HAHUH B HOBCGI[HCBHOﬁ KU3HU OJIA 066CHC‘-ICHI/I$I



0€30MacHOCTH IpU OOpALIEHNUHU C TPHOOpPAMH U TEXHHUECKUMH YCTPOHCTBAMH,
COXpaHEHUsI 3J0POBBS U COOTIOICHHUS HOPM SKOJIOTHUECKOTO ITOBEICHHUS B OKPY KaIOIIECH

cpeze;

OCYIIECTBIATH OUCK UH(popmanuu usnueckoro conuepkanus B Uutepuere,
CaMOCTOSITENILHO (POPMYITUPYS TTOUCKOBBIH 3aIIPOC, HAXOIUTH IYTH ONPEACTICHUS
JIOCTOBEPHOCTH MOJTYYEHHON MH(POPMAIIMN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOJIHUTEIBHBIX UCTOYHUKOB;

MCII0JIb30BaTh IPY BHIIOJIHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIONYJISPHYIO JUTEPATYPY
(bU3M4EcKoro coxepkaHus, CpaBOUHbIe MaTepualbl, pecypchl ceTh IHTepHeT, BiaaleTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBanus HHPOPMAIIUN U3 OJTHOM
3HAKOBOU CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJCPKAHUSA, ITYOJTUYHO MPEICTABISATh
pE3yJIbTaThl IPOEKTHON WJIN UCCIIEA0BATEIBCKON NEATEIBHOCTH, IIPH 3TOM IPAMOTHO
UCTIOJIb30BaTh M3YYCHHBIM MOHATUIHBIN anmapaT U3y4aeMoro pasjaena GU3NKa u
COIIPOBO’KJATh BBICTYIIJICHHE IIPE3CHTAlMEN C yU€TOM 0COOEHHOCTEH ayIuTOPUH

CBEPCTHHUKOB.
TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC
Ne q q DJIeKTPOHHbIE
KoaunuecTBo ucJIo ucJi0 (undpoBbIe)
/ Tema J1a60paTop | KOHTPOJIbH
n o0pa3oBaTejibHbIE
- 1acos HBIX padoT | BbIX padoT
pecypcbl
bu6nuorexa [IOK
1 | BBenenue 4 1 - https://m.edsoo.ru/
71416194
enBOHATANLHLIE CBETe o bubmuorexa [JOK
BOHAYaJIbHBI B HUA
2 or Iz) MM BellecTEa a 6 1 1 https://m.edsoo.ru/
p 11 71416194
Jswkenue . but6mmorekxa [IOK
3 AMMONEHCTRHE T6 23 5 2 https://m.edsoo.ru/
A . 7f416194
[aBinenne  TBEpIOBIX  TEN bubnuorexa LOK
4 KGN 1 Fagﬁi ’ 19 2 1 https://m.edsoo.ru/
g 7f416194
PaGora U MOIIHOCTH bubmmorexa TIOK
5 SHeDI m ’ 12 2 1 https://m.edsoo.ru/
p 7416194
but6mmoreka [IOK
6 260211&?}01“;6 HOBTOpEHHE 4 - 1 https://m.edsoo.ru/
ypea rsui 7f416194
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[To mporpamme 68 13 6
8 KUIACC
Ne Yucio DJIEeKTPOHHbBIE
Yuciao
KosaunuyecTBo KOHTPOJIb (undposBbie)
Tema Jaboparop
n/ 4acoB HBIX o0pa3oBaTejibHbIE
HBIX padoT
1 padoT pecypcbl
bubmuoreka [JOK
1 Tenoseie saeHHA 22 3 2 https://m.edsoo.ru/7f
4181ce
bu6mmoreka [IOK
) DNEeKTpUYECKUE SIBICHUS 28 5 3 https://m.eds00.ru/7f
4181ce
DJIEKTPOMArHUTHBIC SBICHUS 5 2 bubmmorexa [TOK
3 p https://m.edsoo.ru/7f
4181ce
bubmuoreka [JOK
A CBeTOBBIC ABICHUSA 12 1 1 hitps://m.edsoo.ru/7f
4181ce
Peszepn 1 -
5 P
Hroro 68 11 6
9 KUIACC
Ne y q DJIEKTPOHHbBIE
KoanuyecTBo neIo ne1o (undposbIe)
n/ Tema J1a00paTop | KOHTPOJILH
o0pa3oBaTte/ibHbIE
- 1acos HBIX padoT | BbIX padoT
pecypchl
3aKOHBI JIBUKECHUS U Bubnmorexa [IOK
1 B3AIMO l;zcmm Ter 34 2 2 https://m.edsoo.ru/
A 7f41a4a6
MexaHu4eckn KojeOaHus | bubnuorexa LOK
2 N 16 1 1 https://m.edsoo.ru/
e 7f41a4a6
but6mmorekxa [IOK
3 | DIeKTpOMarHUTHOE IOJIe 25 3 1 https://m.edsoo.ru/
7f41a4a6
CTtpoeHue aroma U aTOMHOTO bubmmorexa LIOK
4 P 19 3 1 https://m.edsoo.ru/

a1pa. ATOMHas SHEprus

7f41a4a6
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CTpoeHHEe W SBOJIOIIMS bubnuorexa [JOK
Bcz CHHOI ! 5 - 1 https://m.edsoo.ru/
e 7f41a4a6
Pe3epB yueOHOIro BpeMeHH 3 - _
ITo mporpamme 102 9 6

YYEBHO-METO/IMYECKOE OBECHEYEHUE OFPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usnka, 7 kiacc/ [leppimkun A.B., OO11ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«/IPODA»; AxnimonepHoe oomectBo «M3narenscTBo «IIpocBemenuey

» ®usuka, 8 xinacc/ [lepsimkun A.B., O0ImEcTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxuinonepHoe obmectBo «M3narensctBo «IIpocBemenner»

» ®duswnka, 9 xnace/ [lepeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»; Aknmoneproe obmiectBo «M3marensctBo «IIpocBenienne

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

E.A. Mapon OnopHble KOHCIIEKTHI U Pa3HOYpOBHEBbIE 3afaHus. K yueOHUKyY 1is
o0mieoOpa3oBarenbHbIX YueOHbIX 3aBeneHni A.B. I1épbiukun "®dusuka 7, 8, 9 knace". -
CII6.:000 "Buxropus mioc", 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/
POIII https://resh.edu.ru/
VYuu.py https://uchi.ru/
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