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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM mporpammbl, mpexactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboueil mporpammbl BocnuTaHuss M Konuenuuu npenogaBaHus ydeOHOIo
npeaMera «Pusukay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAlpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QHU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpaMme mo (u3uke y4UTHIBAIOTCS BO3MOYKHOCTH Y4€OHOTrO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  O0y4eHus, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.
[TporpammMa 1o ¢u3uke ycTaHaBIMBAaeT pacHpeiesieHHe ydyeOHOro MaTepuala 1o rojaam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT NPUMEPHYIO TMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS IHPEAMETHOIO COJEpXKaHUA M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LIEIbI0 OKa3aHU METOJUUECKON MOMOIIN YUUTEIIO
B CO3/IaHUU pabouell TPOrpaMMbl 10 y4eOHOMY MPEIMETY.
dusmka gBISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX YUeOHBIX MIPEIMETOB,
MOCKOJIBKY (p3MUecKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpeNoCcTaBisieT HaumOojee siCHble oOpas3lbpl MPUMEHEHHMs] HAy4HOrO MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa u3 NaBHBIX 3a7ad4 (U3NYECKOro 0Opa3oBaHUsl B CTPYKType oOuiero oopazoBaHuUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAY4YHOHl TI'paMOTHOCTM M HHTepeca K Hayke Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaraeT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO0 TPAaMOTHOCTb:
® HAy4YHO OOBACHATH SIBJICHUS,
e OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4YHBIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
Llenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauuu, pealu3yrOIUX OCHOBHBIE 00I1€00pa30BaTeIbHBIE MPOTPaMMBI,
yTBepxkI€HHON pemenneM Kosmermn MunncreperBa mpocsemenns Poccniickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIICHUS OOy4arolMXCsl K HayYHOMY HW3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOoJe TMO3HaHUA U (HopMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4EeHUs OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHME MPEACTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATrOTOBKA K JaJbHEUIIEMY O0yYEHHIO B 3TOM
HalpaBJICHUU.



JlocTkeHne STUX TIeNiell mporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETrO

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHe 3HAHWK O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKHUX,
TETUIOBBIX, MJICKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

e nnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacu€THBIX 337a4 C HCIOJIb30BAHUEM
(GU3NIECKUX MOJIeNIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a]1a4;

e pasBUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ©  BBHIIOTHATH  OIBITHI,
nabopaTtopHble Pa0OTHl W AKCIEPUMEHTAIbHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX MPUOOPOB;

e ocBocHHE TPUEMOB PAOOTHI ¢ HHQPOpPMAIMECH (U3UUECKOTO COJCPKAHUS, BKIHOYAS
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKUE UHPOPMALINY;

® 3HAKOMCTBO €O cepamu nMpodhecCHOHATBHON AEATEIHHOCTH, CBA3AaHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENIO).

[Ipennaraemslii B mporpamme mno Gusmnke nepeueHs 1ad0paTopHbIX pabOT U OMBITOB HOCHUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpPHBIX PadOT |
OTIBITOB C YUETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJarOIUXCsl, CIIMCKA SKCIIEPHUMEHTATBLHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOT'0 dK3aMeHa 1o (U3HKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Pusndeckue SBICHUSA: MEXAHUUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHIL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAY4HBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro spieHus. Omnucanue
(U3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEN.

Hemoncmpayuu.

1. MexaHuveckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHMUSL.

2. dusuueckre TpuOOpHI U MpoLEAypa NPSIMbIX W3MEPEHUI aHAIOTOBBHIM U LHU(POBBIM

npudopom.

Jlabopamopnuvie pabomot u onvimeol.

Omnpeznenenne 1eHbI IEIEHUS IKaIbl H3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
WN3mepenne TtemrepaTypbl MpU TOMOIIM JKHUIKOCTHOTO TEpMOMETpa M JaT4HMKa
TEeMIIepaTyphl.
6. IlpoBeneHue uccienoBaHUS IO IMPOBEPKE TUIOTE3bl: AANBHOCTh MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHoBckoe nBmxkenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH W TBEPIBIX
(kpHUCTaIIMYecKuX) Tel. B3auMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabmoneHnue OpOyHOBCKOTO JBUKEHHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIEeCTBA.

Jlabopamopuvie pabomul u onvimel.

1. OueHka aAuamMeTpa aToMa METOJIOM PSIOB (C UCMOIb30BaHueM (poTorpaduii).

2. OmbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMXKEHUH. Pacu€T myTu U BpeMeHU JBUKEHUS.

SBneHne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tell Kak MNpUYMHA W3MEHEHHUS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. IlnmotHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.
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Cuna kak XxapakTepucTuka B3aumojeicTBus Ten. Cuia ynpyroctd M 3akoH I'yka.
H3mepenune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBleHHe TATOTeHUs W cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HaIpaBJIEHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHHre CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKEHHUS.
Haburonienue sBjaeHUsI MHEPLUH.
Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHON MPSIMOH.
Jlaﬁopamopuble pabomot u onvimol.
1. Omnpenenenrne CKOPOCTH PaBHOMEPHOIO JBHKEHUS (IIapuKa B JKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHsS Opycka WM HIapUKa MO HAKJIOHHOU
IJIOCKOCTH.
OrnpezeneHue MmI0THOCTU TBEPAOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSKEHMs (JepopMarii) MpyKUHbI OT
MPUIIOKEHHOM CUJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS! CKOJIbKEHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbILICHHS U YBEIUUYEHU JaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatrypsl. [lepenaua naBneHust TBEPABIMU TeJIaMU, KUAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamuHbL. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecs cocyabl.  [wapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpHuMHBI CylecTBOBAaHUS BO3/YIIHOM
obonouku 3emnu. OnbiT Toppuuermu. M3mepeHue arMocepHOro JaBieHUs. 3aBUCHMOCTb
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Tesno. BriTamkuparomas (apxuMenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
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1. 3aBHCHMOCTB JIaBIEHMS raza OT TEMIIEPATYPHI.

2. Ilepenaya naBieHUs )KUIKOCTHIO U Ta30M.

3. Coolmaronmecs CoCy/sl.

4. T'mapaBinueckwuii npecc.

5. TlposiBnenue nefcTBHUs aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOMIEH CHJIBI OT OOBEMaA MOTpPYKEHHOW YacTH Tena U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHON KUIAKOCTH.

8. VYcinoBue maBaHMs TeNl: IUIABAaHME WM TMOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOILIEHUS IIIOTHOCTEH TeIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOW B JKHJIKOCTh
qacCTH T€Jia.

2. OmnpenesieHUE BBITAIKUBAIOIIECH CHIIbI, JEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
KHIKOCTD.



3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHIIbI, JEUCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI, ACHCTBYIOIICH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMmeTrpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpEIECIeHHE €€
IrPYy30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peryara. [IpuMeHeHue mpaBuiIa paBHOBECHs pblyara K OJIOKY. «30JI0TO€ TPaBHIIO» MEXAHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W nNoOTeHUHaIbHas »Heprus. lIpeBpainenue
OJIHOT'O BHJIa MEXaHUUYECKOW SHEPIUU B IPYroil. 3aKOH COXPAaHEHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NIpOCTBHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBMKEHMHM Tella IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUM paBHOBECHUS pblyara.

3. Usmepenue KIIJl HakIOHHOMN MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON YHEPTUU.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BelecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPHUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramnmnyeckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX T€Nl HA OCHOBE MOJOKEHUN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMaymBaHWE U KaNWUIApHBIE siBIeHUs. TeruioBoe
pacIIMpeHne U CKaTue.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KCHHS YacTHIIL.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEH »JHEpruu: Tervionepenada u
COBepIIeHre padoThl. BUbI TeIIONEpe1aun: TEeIIOMPOBOAHOCTD, KOHBEKIINS, U3ITYICHHE.

KonuuecTBOo TEmIoOTHl. YenbHas TEIUIOEMKOCTH BellecTBa. TemmooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. [lnmaBieHwe W OTBepAeBaHHE KPUCTATUIMUECKHX
BEIeCTB. YenbHas Terjora rasieHus. [lapooOpa3oBanne u KoHAeHcamnws. VcmapeHue.
Kunenune. YnenpHass Teruiora mapooOpa3oBaHWsA. 3aBUCHMOCTh TEMIEPATYphl KHICHUS OT
aTMoc(hepHOTo JaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATENH U 3aLIUTa OKPY>KaroUled cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SJHEPTUU B TEIUIOBBIX MPOLECCaX.

JHemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nudpdysumn.

Habmroienue siBieHnii cMauMBaHUsI U KaWUTSIPHBIX SIBJICHU.

Habmronenne TemmoBoro paciupeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK WU OXJIAXKICHUU.

N



[IpaBuna n3MepeHus TeMIepaTyphbl.

Bunb! Teruionepenayn.

OxJtaxieHue Ipyu COBEPLICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaGnronenue kumexHus.

12. HabGnroneHue ocTossHCTBA TEMIIEPATYPhI ITPH IJIABICHUH.

13. Monenu TEMI0BbIX ABUTaTENIEH.

Jlabopamopuvie pabomsl u onvimol.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Ornpezenienne 1aBjieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBIECHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.

[IpoBepka THUMOTE3bl JIMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmroneHne M3MeHEHUs] BHYTPEHHEH SHEPruu Tella B pe3yibTare TeIIonepeaayu u

paboThl BHEITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIO0OMEHA TPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM IIpU TEIIOOOMEHE ¢

HarpeTbIM METAJNINYECKUM [IUIHHIPOM.

10. Onpenenenune yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCapeHusl.

12. Onpesenenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

13. Onpenenenvie yaenabHOU TEIIOTHI IIJIABJIEHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHbBIE SIBJI€HHS.

Onektpuzanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumopnelicTBHe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsHKEHHBIX TET OT BETUYHHBI
3apsAI0B U PACCTOSTHUS MEXKTY TEIaMH).

Onekrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuueckoro noss. [lpuHnun cyneprno3uuuu
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DONEeKTpUYecKUi TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. VcTouyHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUHN TOK B )KUAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHWE BemecTBa. 3akoH Owma [ ydacTka ILEenu.
[TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTta u MoUTHOCTB 37EKTpUUECKOro Toka. 3akoH J[koyns—JIenna. DnexTpuueckue 1enu
U TIOTPEOUTENH IEKTPUIECKOM dHEPTruH B ObITY. KOpoTKOe 3aMbIKaHUeE.

[TocrossHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSHHBIX MarHuTOB. MarHuTHoe TOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe s *KU3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe nose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[eliCTBHE MAarHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb MOCTOSHHOrO Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJYYCHHS JJICKTPUUYECKON JHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poJia aeKTpUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAst NHIYKLIHS.

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apPsII0B.

IIpoBOIHUKY U AUDIIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUM TOK B AKUJIKOCTH.

. I'a3oBB11 paspsa.

. I3mepeHue cuitbl ToKa aMIepMeTpOM.

. I3mepenue 351eKTpuieckoro HanpsKeHUs! BOJIBTMETPOM.

. Peocrar n Mara3uH conpoTHBIICHHA.

. BzaumoelicTBrE IOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3JICICHHS TIOJ0OCOB MarHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.
. OnsIT Opcrena.

. MaruuTtHOE 1ojie TOKa. JJIEKTPOMArHHmT.

. JleficTBHe MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.

. DIIEKTPOBUTATEH TTOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEeHUS AIEKTPOMArHUTHOW UHTYKITHH.

. Onpitel @apagest.

. 3aBUCUMOCTh HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKA OT YCHOBI/Iﬁ €0 BOBHUKHOBCHHMUA.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

Al

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIFOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS SEKTPUIECKOTO MO HA MPOBOIHUKU U AUDICKTPUKH.
CoOopka u mpoBepka padOThI INEKTPUIECKOM MU MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHHUe CUIIbI TOKA.

W3mepeHue u peryImpoBaHne HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HTYLIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHHUS
PE3UCTOPA U HATIPSKEHHSI HA PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBICHHS
MIPOBOJTHHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs 1 MaTepHara.

[IpoBepka mpaBuiia CIOXKEHHS HAMPSHKEHUH TMPU TOCIEIOBATEIBHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenne padOTHI AIIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpezneneHne MOITHOCTH JIEKTPHUECKOTO TOKA, BBIEIAEMON Ha Pe3UCTOpE.
HccnenoBanue 3aBHCUMOCTH CHITBI TOKA, HIIYIIETO Yepe3 JIaMIOYKY, OT HaIpsDKEHUS
Ha HEW.

Onpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI TIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOTO TMOJISI TMOCTOSHHBIX MAarHUTOB NpU UX OOBEAUHEHUU H
paszieneHnN.

HccnenoBanue qeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHIIBI B3aUMOICUCTBUS KATYIIKU C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

N3ydenne neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u usydeHue paboThl AIEKTPOABUTATEINS.



20. Uzmepenune KIIJ] anekTpoaBUraTebHON YCTAaHOBKH.
21. OnpIThl 1O MCCIEIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOW MHAYKIHMH: HMCCIIEJOBAHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPaBJIECHUS UHAYKIIMOHHOIO TOKa.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cucrema orcuéta. OTHOCUTENIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHOe
npsiMOJMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TIpsMOTHHEHHOE ABMkeHne. CBoOoaHOe mageHne. OnbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO MaJCHUSI.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HEeperpy3KHu.

PaBHOBecue maTtepuanbHON ToOukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynse Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsDKECTH, ynpyroct, TpeHus. CBsi3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
[TorennnanbHas SHEPrus cxartoi npyxuHel. Kunernueckas sHeprusa. TeopeMa 0 KHUHETHUECKOM
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro ABUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHME IyTEW U TPAGKTOPUM JBUKEHHS OJHOIO M TOTrO XK€ Tela OTHOCHUTEIBHO

pa3HBIX TEJI OTCUYETA.

3. HM3mepeHune CKOpOCTH U yCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

5. HabmioneHue ABMXKEHHS Tela MO OKPYKHOCTH.

6. HalOnroneHne MexaHWYECKUX SBJIICHUM, MPOUCXOAIINX B CHCTEMe OTCUETa «TemexKar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOHHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MAcChl Tela U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmoneHue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TeJ.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBHKEHHH.

10. Ilepenava umnynsca npu B3aUMOAEHCTBUM TE.

11. Ilpeobpa3zoBaHus 3HEPTHH MTPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCca IPU HEYIIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaneHne uMIyJbca pu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUH.

14. HabGnroneHrne peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU CBOOOTHOM TaJACHHH.

16. CoxpaHeHne MEXaHUUYECKOM SHEPTUN IIPU JBUKEHUHU TeJA MO AEHCTBUEM MIPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpynpoBaHue TpakTa A pa3srOHa M JAIbHEHMILIEr0 PaBHOMEPHOTO JIBUYKEHUS

HIapUKA WM TEJIEKKH.
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10.

11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHsS Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0e3
HA4YaJIbHOU CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HayalbHOU
CKOPOCTM IIyTH OTHOCSTCSI KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMAajbHOTO
JTaBJICHMUSL.

Onpenenenue k03 PpULNEHTA TPEHUS CKOIbKEHHSL.

Omnpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue pabOTHl CUIIBI TPEHUS MpPU PABHOMEPHOM JBIKEHHMM Teja IO
TOPU30HTAIILHON NTOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YOPYrocTH HpU HOABbEME TIpy3a C HCIOJIb30BaHUEM
HENOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpPaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckue KoJie0aHUsI U BOJHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIA: MepHoJ, 4acToTa,
amMIuTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Boeinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IpoonbHbIE M nonepeyHsle BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmronenue konebaHuii TEN MO JEHCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

2. HaOmonenue konebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HaGnroneHue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHue Npoa0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHyecKuil pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenne 4acTOTH U IEPHOJIa KOJICOAHMIT MAaTEMaTHIECKOTO MasTHUKA.

2. Ompenenenue 4acTOTHI U MEPUOJIA KOJICOaHHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBanne 3aBUCUMOCTH TI€pHOJa KOJIEOAHW TOABEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH TE€pHOJa KOJCOAHWN MPYKMHHOTO MAasSTHHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEepHOJa KOJeOaHW Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpys3a.

6. OmbITEI, JAEMOHCTPUPYIONIUME 3aBHUCHUMOCTHh TMEpPHOAA KOJEOaHWUN MNPy KHHHOTO
MasiTHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHne yCKOpPEHHUs CBOOOHOTO MaICHHUS.

Pa3nes 10. Di1eKTpOMAarHuTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. H3yudeHue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3akoH npejaomiieHus cBeta. [loaHOe BHyTpeHHEee OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAAX.

Jlunza. Xox nyweit B nuH3e. Ontuueckas cucrema ¢oToamnmnapara, MHKPOCKONa U
Teneckorna. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1a1bHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HhtoToHA. Clio’keHUE CIEKTPaibHBIX IBETOB.
[ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

[Tony4yenne n300pakeHUHA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun neiictBust Goroannapara, MUKPOCKOIA U TEJIECKONA.

10. Mopensb rinasa.

11. Paznosxenue 0eioro cBera B CIEKTP.

12. Tlonnyuenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie padbomovt u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa>KEHHsI CBETOBOTO JIyda OT yIJia NaJeHUs.
2. W3yueHue XapakTepHUCTUK W300paKeHUs MPEIMETa B IIJIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIjla NaJcHUs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMpArOLEel JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHIEKTP.

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJEHHUU 4Yepe3 IIBETOBBIC
(GUIBTPBI.

Pazgen 12. KBanToBbIe siBJIeHMS .

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIie CIIEKTPHI.

PagnoaktuBHocTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopens aromHoro sapa. M3orombsl. PannoaktuBHBIE mpeBpanieHus. llepuon
N0JIypacnasa aTOMHBIX sJIEP.

SAnepHbie peakiyy. 3aKOHbI COXPAHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a M geneHus sjep. Mcrounukum
sHepruu CoyHIA U 3BE3.

Snepnas sHepreTuka. JIeMCTBUA pagUOAKTUBHBIX U3JIy4YCHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsbl U3JIy4E€HHS U MOTJIOLICHUSI.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. ConekTp BomopoJa.

4. HaGmoaenue TpekoB B kamepe BuibcoHa.

XN A WD

Nowns



5. Pabora cuérunka HOHU3UPYIOIUX U3TYYCHUH.

6. Perucrpauus uzinydeHus IPUPOJAHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaOmroneHue CIIOMIHBIX U TUHEHYAThIX CIEKTPOB U3TyUYCHHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE JSHEPrMM YACTHIBI IO TOPMO3HOMY HyTH (1O

dboTorpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOPHUTEIBbHO-00001IAIOIUI MOTYJIb.

[ToBTOpUTENEHO-0000IAIOIIMI  MOAYNIb  TNpEeNHA3HAYEH [UIS CHUCTEeMaTU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YUYCOHBINH MPEIMET.

[Ipy wu3yyeHUHM JAHHOTO MOJYJS pEAIU3yIOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneunBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METaNpPeIMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUsI, (POPMUPYETCS E€CTECTBEHHOHAY4YHast
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYEeHHBIC 3HAHHA,
pemars 3aJa4k, B TOM YHUCJI€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

IIpuHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pa3fena pealn3yercs 3a CYET TOro,
4TO 00yYaroUIUecs BHITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKPY’KaIOIIEH MPUPOJIE€ U TOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAayYHbIE€ METOJblI MCCIEA0BaHUS (U3NYECKUX SIBJICHHUM, B TOM 4YMCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJee Ba)XXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOIO MCIOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB DJHEPIUM HAa OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTUU.



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U NPCAMCETHBIX 06p3,30BaTCJIbeIX PE3YyJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO o00ImIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMOTHYeCKOro BOCIIUTAHUSA:

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hrU3HUYecKoit
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCY>KICHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCHMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIIAIOIIECH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JH0003HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON AESITENbHOCTH;

5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HAaHWE IEHHOCTH 0e30MacHOro obpas3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IMOBEACHMS Ha TpaHCIOpTE, Ha JIOporax, cC
AJIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B IOMALTHUX YCIOBUSIX;

- ¢(hOpMUPOBAHHOCTh HaBbIKa peieKCHH, MPU3HAHKE CBOETO MpaBa Ha ONIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUH MPAKTUYECKUX 3a/ay (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOIMYeCKOH M COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHYECKOMY U3YUYEHHUI0 Ipodeccuil, CBI3aHHbIX C (PU3NKOMH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

- OpHMEHTalMs Ha TNpUMEHEHHEe (U3NYECKUX 3HAHMM JUIs pelleHus 3ajad B 001acTé
OKpY’Karolllen cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIe Cpenbl;

- OCO3HaHHe INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K U3MEHAIOIIUMCH YCJIOBUAM COLMAILHON U NMPUPOAHOM cCpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWU HCCIENOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pPe3 MPAKTUUECKYIO NEATEIBHOCTD;

- MOTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HAHUIM, B TOM 4YHciIe (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAy, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHMs nporpamMMbl O (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTaNpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4YeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbIE
YHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbBIC 1CHCTBHS.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue geiicTBus:

e BBUIBJIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKHU OOBEKTOB (SBJICHU);

e yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEeHUs
U CPaBHEHUS;

® BBIIBIISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B pacCMaTpUBAEMBIX (aKTax, NaHHBIX U
HaOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

® BBUIBJISATH NPUYMHHO-CJIECJICTBEHHbIE CBSA3M NPU U3YYCHUU (PU3MUECKUX SIBICHUHA WU
IPOILIECCOB, JIeJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SX (PU3NYECKUX BEITUYNH;

® CaMOCTOATENILHO BbIOMpaTh crocod peuieHus ydeOHOW (U3MYEcKOM 3agaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUSA:

® 1CIIOJIB30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
¢bu3nueckuil SKCeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHMUS;

® OIEHUBaTh Ha IPUMEHUMOCTbh U JOCTOBEPHOCTHh MH(OpPMALMIO, TIOJYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yibTaTaM
POBEIEHHOTO HAOIIOACHUS, OIIbITA, UCCIIEIOBAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHElIee pa3BUTHE GU3NYECKUX MPOLIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

® T[PUMEHSTh pa3IMYHbIE METO/bI, HMHCTPYMEHTHI M 3allpoChl IpU TOUCKE U OTOOpE
uH(pOpMallMU WIN JaHHBIX ¢ YUETOM IMpeaIoKeHHOU yueOHOo! (hr3nueckoi 3a1auu;

® AHAJIM3MPOBATh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh WH(POPMAIMIO PA3ITUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSATENbHO BBIOMpaTh ONTHUMANbHYIO (POpMy mMpencTaBieHus HHGOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMH CXEMaMHM, JAMarpaMMaMy, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIe 1elHCTBHUS:

e B Xo0lIe OOCYXIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPabOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAaEMOM TEMbI U BBICKA3bIBaTh UJEH,
HalleJICHHbIC Ha peIIeHHUe 3a/1aud U MoAepKaHue OJaroenaTeIbHOCTH O0IEHHMS;

® CONOCTaBIATh CBOM CYXKICHUA C CYXICHUSIMHU JpPYrUX Y4YacCTHUKOB JIMAJOra,
OoOHapyKUBaTh pa3InyMe U CXOJCTBO O3ULIUH;

e BBIpa)XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOoIMYHO  TPEACTABIATH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

NOHMMATh M MCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHIMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckor mpoOIeMsl;

NPUHUMATh eI COBMECTHOW MEATENbHOCTH, OpPraHWU30BHIBATH JCHCTBUS IO €&
JOCTHKECHUIO: PACIpENeNIATh PO, 00CYXKIaTh MPOLECCHl U PE3YNIbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO0 BKJIaAa B OOMMH TPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusaunus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B PA3IMUHBIX MOAXOJAaX MPUHATUS pELIeHUH (MHIMBUIYaJIbHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATHE PELICHHUH TPYIIOoN);

CaMOCTOSITCIILHO COCTABJISITh AJNTOPUTM PEIICHUS (U3NYSCKOW 3aladdl WU TUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH IMpeajiaraéMble BApUAHThI PEIICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBLIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATh TNPUYMHBI JIOCTHXKEHUS (HEJOCTHXKEHUS) pe3yJabTaToOB JEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCIIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MPaBo JIPYyroro.

HHPEAMETHBIE PE3YJIbTATDHI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

HUCIIOJIB30BATh ITOHSTHUMA: @Hanecm/le U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOJ€CJIb, THUIIOTE3a, SANHUIIBI (i)I/I3I/I‘IeCKI/IX BCJIMYHUH, aTOM, MoneKyna,
arperatHble COCTOSIHHSI BellecTBa (TBEPHIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBIDKEHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSAMOJUHEHHOE),  TPaeKTOpHsI,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyras, IUIACTHYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBreHus (IudQy3us, TEIUI0BOE IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXCHHUC, I/IHepI_II/ISI, BSaHMOHeﬁCTBHC TCII, paBHOBeCI/Ie
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHUsA, Iepenada AaBJICHHUS TBEPIbIMU
TCJIaMU, ) KUJKOCTAMHU U ra3daMu, aTMOC(l)epHOe JaBJICHUC, IIJIaBaHUC TCII, HpeBpameHI/m



MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SIBICHUH B OKPY)KAIOIIEM MUPE, B
TOM 4yMcie (u3nyeckue sBICHHUS B MPUPOJE: NMPUMEPbl ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHHsS B IPUPOLE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AaBICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
pBIYary B TeJE YeIOBEKa, MPHU 3TOM MEPEeBOIUTH MPAKTUYECKYIO 3a/auy B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJAa TSDKECTH, BEC Tella, CWIAa TPEHMs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KO3(PQUUUEHT IO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KUHETUYECKAss W MOTEHLUAIbHAsI 3HEPIUs), IPU ONUCAHUM NPABUIBHO
TPAKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBbIX BEJIUUMH, UX 0003HAYCHUS U €AMHULIBI
(GU3NUEeCKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMYMHY C JPYTUMHM BEJIMYMHAMM, CTPOUTh TIpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(U3HYECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U NPOLECCHl, HCIONb3Ys
IpaBUiIa CIOXKEHUs CUil (BAOJIb OAHOM mpsMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIOY» MEXAHUKH,
3aKOH COXPAaHEHUs MEXaHWYECKOM HHEpruy, IpU OTOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallui NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUHM, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amaud B 1-2 J1eicTBHA, HMCHONB3yd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (PU3NYECKUE BEIWYMHBI B (QOPMYJIbl U
IPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPAaBOYHbIC JAHHbIC, HEOOXOAUMBIEC IJIS pEIICHUsS
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh MOJYyYEeHHON (PHU3MUECKON BEIUYUHBI,
pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METONOB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAINOIIOKEHHE
(runotesy), pa3iIdyaTh U HHTEPIPETHPOBATH IOJYYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOBI 110 €T0 PE3y/IbTaTaM;

MIPOBOAMTH ONBITHI MO HAONIOEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten: (opMynaHpoBaTh IpOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITIOJHATh NPSIMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAaHUEM AHAJOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMHUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH WCCIICOBAHKUE 3aBHCHMOCTH OIHOU (PM3MUYECKON BEITUYUHBI OT APYroul ¢
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeNna OT BPEMEHH JIBHKEHUS TeEJla, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONIPUKOCHOBEHHMSI TeJI, CHJIbl YIPYTOCTH OT YIJIMHEHMs NPYXXKUHBI, BBITAIKUBAIOLIEH
CHIIBI 0T 00bEMa TOTPYKEHHOH 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTU Teja, OT IIyOHMHBI, Ha KOTOPYI MOIPYKEHO TeJoO,



YCIIOBUI TJIaBaHUS TEJN, YCJIOBHI paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHMsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHusi, cienys MpeIoKeHHOMY IUIaHy, (PUKCHPOBaTh PE3yJbTaThl MOIYYECHHOH
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJEC NPEIIOKEHHBIX TAaONUL U TIpadUKOB,
JleaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTH M TBEPAOrO Tejla, CUila TPEHUsS CKOJIBKEHHs, [aBICHUE BO3JyXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIas Ha IMOTPYKEHHOE B KHUIAKOCTb TeEJO,
KO3 PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MPEII0KEHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUH cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYCHUE UCKOMOU BEJIMYUHBIL;

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIbBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMICTB: BECHI,
TEPMOMETP, TUHAMOMETP, cOOOLIatoIIMecs COCy ibl, OapoMeTp, pblyar, MOJABUKHBIN U
HETO/BIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAHUA (B TOM 4MCIE: TMOAIIMIHUKH, YCTPOHCTBO
BOJIOIIPOBOJA, THMAPABIMYECKUM IPECC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HAcoC,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHMOPMAIMIO O MPHUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHMS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpere;

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HHGpopManuu B VIHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNA U ITyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOpast SIBJISAETCS MPOTUBOPEUMBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOIHEHUU YUEOHBIX 33/1aHUIl HayYyHO-IOMYJSPHYIO JIUTEpaTypy
(GU3MYEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJa/IeTh NpUEMAMHU KOHCHEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKHUE NMHUCbMEHHBIE M YCTHBIE COOOIEHUSI Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaru (pu3n4ecKoro copepkaHusi, B TOM YHCIIe MyOJIUYHO JIeNaTh
KpaTKue COOOIIEHHsI O pe3yibTaTax MPOEKTOB WM YyUeOHBIX HCCIIEIOBaHUM, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJICHUE IPE3CHTALINEH;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirts 00sS3aHHOCTH B
IpyIIE B COOTBETCTBUHM C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBAsI MHEHUE OKPY/KAIOIINX.

K xonmy oOy4yeHus B 8 kiacce mpeaMeTHbIC pe3yslbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIeCTBAa, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPCHHSSA
SHEprus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsl, SIEKTPUIECKOE



1oJIe, IPOBOJHUKHU U JUDJIEKTPUKH, MOCTOSHHBIM JJIEKTPUYECKUN TOK, MarHUTHOE
1oJe;

pasinyarh sBieHUS (TEIUIOBOE PACIIMPEHHUE U CXKaTue, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMAauMBaHHUE, KaIWULIPHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALINSA,
IIJIaBJICHUE, Kpuctajum3auuss  (OTBEpJAEBaHUE),  KUIIEHUE,  TeIuloneperaya
(TEeruIoNpOBOJHOCTb, KOHBEKLIMSA, W3IyYEHHE), DJICKTPU3aLUs Tes, B3aUMOJAEHUCTBHE
3apsioB, ACUCTBUS DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuTOB, JACUCTBHE MAarHUTHOIO IOJII HAa IMPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
MHAYKLIMS) TI0 OINMCAaHUI0O HUX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4unciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIpHBIE SIBJIEHHUS B IPUPOAE, KpUCTaUlbl B mpupone, uzinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SBJIEHUS B aTMmoc(epe, 3JIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Tosie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CUSIHME, IPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pu3NUECKUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YyelbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJelbHAs TEIUIOTA IUIABJICHUA, YACIbHAs TEILIOTa
napooOpa3oBaHUs, yJelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3(PQHUIMEHT MOJIE3HOrO
JICMCTBHSI TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3/YyXa, JJEKTPUYECKHUU
3apsl, CHJIa TOKAa, OJJIEKTPUYECKOE HANpPsHKCHUE, CONPOTUBICHUE IIPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHHE BEIIECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI HCIONb3yEeMbIX BEIUYHUH,
0003Ha4YeHHs] U €AUHUIIBI (PU3MUYECKUX BEIUYMH, HaXOJIUTh (DOPMYIIbI, CBA3bIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKONM TEOpUM CTPOCHUS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMHU TMosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsfa, 3akoH OMa nis ydyacTka nenu, 3akoH J[xoynsa—JleHuna, 3aKkOoH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alKCHIBaTh €ro
MaTeMaTU4YeCKOe BBIPAKECHHUE;

OO0BACHATH (PpU3MUECKHE MPOIECCHl W CBOMCTBA TN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyalun MIPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INAroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBJICHUH, GU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2—3 JEWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHUS 3a1adH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PELIeHUs, IPOBOIUTh PAaCU€Thl U
CpaBHUBATh MOJIyYCHHOE 3HaUeHHE (PU3NUECKON BETMUUHBI C U3BECTHBIMU JAaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pELIMTh IMpU MOMOIIM (PU3HUECKUX
METOJOB,  MCIIONb3ysd  ONWCAaHWE  MCCICNOBAaHUSA,  BBIICHATH  NPOBEPIEMOE
IIPEANOJIOKEHUE, OLECHUBATh IIPAaBUIBHOCTh IIOpsAJKA IIPOBEIEHUSI MCCIIECIOBAaHUS,
JIeJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tesl (KamWUISIPHBIE SIBIEHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTHU TPOLIECCA OCTHIBAHUS U HarpPEBAHUS MPU U3JyUYEHUH OT LIBETA
U3Iydaolme (Imoriomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHsT BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJU €€ IIOBEpXHOCTH, DJJEKTpU3alus Tel U
B3aMMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX M0JE€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUIATEIs
MOCTOSIHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIE MPEANOI0KEHUsA, COOUpPATh
YCTQHOBKY M3 HPEJIOKEHHOI0  000pylOBaHMs, ONHMCBIBaTh XOJ OIBITa U
(GbopMyITUPOBATH BEIBOJIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPaTyphbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
(¢u3NYeCKUX BEIWYHMH, CPAaBHMBATh pE3yJIbTaThl H3MEPEHUNl C Y4ETOM 3aJaHHOI
a0COJIIOTHON MOTPEIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTUBIICHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLa1 MONEPEYHOro CEeUYEHUs M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO U MapajljIebHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBHINOJHATH M3MEPEHHS, CICIYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3ysbTaThl MOJyYEHHON 3aBUCUMOCTH B BUJIE
TabJIML ¥ rpauKOB, 1€7aTh BHIBOJBI 110 PE3yIbTaTaM HUCCIIEIOBaHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOILTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJENys
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnroAaTh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHNEM;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOH HAa MX OIMHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE TMPUOOPHI, HarpeBaTelIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSIHHOTO TOKa), HCHOJb3ysd 3HAHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U
HeoOXoauMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI IO
CXEMaM M CXEMAaTHYHbIM PUCYHKaM (KHUIAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI 3JIEKTPUUYECKUX LIETIEH C MOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AIEKTPUUYECKUX LIETIEH;
OPUBOANUTH TpPHUMEPHl (HAXOAUTh HMH(MOPMAIMIO O TMpHUMEpax) MPAKTUYECKOro
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolllei cpee;

OCYIIECTBIISITh MOMCK HH(POpManuu (U3NYECKOTo coiepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUM M NyTEM CpPaBHEHMs JIONOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYUBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh TIPH BBITIOJHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
buznyecKoro cojaep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BIIQJICTh TMpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIMH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co31aBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpAaTKHE YCTHBIE cOOOmIeHHs, 0000mas
WH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOIMYHO  TPENCTaBISITh  PE3yiabTaTbl  MPOEKTHOM WM  HCCIIEJ0BATEIbCKOM
JeATEeIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh U3YUYCHHBIA MOHATHUHHBIA ammapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHHE IPE3CHTALIUEH;

IPU BBINIOJHEHUN YYEOHBIX TPOEKTOB M HCCIEAOBAHUN (U3MUECKUX MPOIIECCOB
pacnpeaensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aa4aMU,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJAaJ B  JCATCIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUH:

WCIIOJBb30BaTh IOHATHS: CHCTEMA OTCUETa, MATepHalbHAsg TOYKA, TPACKTOPHUS,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO JIBMKCHHS, NedopMarus (yrnpyras, MiIacTHIecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TEJNO, LEHTP TSKECTU TBEPJOro Tejla, PaBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, ITKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
TAIbHO30PKOCTh, CIEKTPhl HWCIyCKaHWs W ToriomieHus, anbda, O6era- M ramma-
W3JIyYEHHS], U30TOIIbI, IIEPHAs SHEPTeTUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JIB)KEHUE TIO OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, PEAKTUBHOE JBH)KEHUE,
Kose0aTeNbHOE NIBIDKEHHE (3aTyXawllue U BBIHYXKIEHHBbIC KoleOaHUs), PEe30HAHC,
BOJJHOBOE JIB)KCHUE, OTPAKEHUE 3BYKa, MPSAMOJUHEHMHOE PpACHpPOCTPAHEHUE,
OTpPa)KE€HUE U MPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0OKEHUE
Oeoro cBeTa B CIEKTP W CIOXEHUE CIHEKTPAJIbHBIX I[BETOB, AHUCIIEPCUSI CBETa,
€CTECTBEHHAsI PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOrO CIEKTpa HU3JIy4EHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUEHHBIX (PM3UUECKUX SBICHUN B OKPYXAIOIEeM MHUpE (B
TOM yucie (PU3NIECKUE SIBICHUS B MPHUPOE: MPWIMBLI U OTJIUBBI, JIBIDKCHHUE TUTAHET
ConHe4yHOM cUCTEeMBbl, PEaKTUBHOE JIBUJKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHUCMHUYECKHME BOJIHBI, I[YyHAMH, 3XO, IIBE€Ta TeI,
ONTUYECKUE SBIEHUS B  TMPHUPOAE, OHOIOTHYECKOe  JEHCTBHE  BUAMMOIO,
yIbTPahHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIH pPaTNOaKTUBHBIN
GoH, KOCMHYECKHE IIy4d, PAANOAKTUBHOE W3JIyYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHHN HAa OpPTraHW3M YeJIOBEKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOMCTBA (MIPH3HAKHU)
(bU3UYEeCKUX SIBJICHUH;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKHUE SBICHUS, UCIONB3Ysl (PU3NIECKUE
BEJIMYMHBI (CpPeHsIsT U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOpEHHE, MEepEMEIIECHNE, MyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHWS, BEC Tella, UMITYJIhC Tela, UMITYIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIUATIbHAS HEPTUs Teja, MOJAHATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIM, OTEHIIMAIbHAS SHEPTHUS CXKATOM MPYKUHBI, KHHETUYECKas



DHEprus, MOJHAasg MEXaHWYeCKas HSHEeprus, MepuoJl M YacToTa KoiebaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb NPEIOMIICHUS
Cpezbl), IPH ONHCAaHWM TMPABHIBHO TPAKTOBATh (PM3WYECKHI CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBl (PU3MYECKUX BEIMYMH, HAXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIIONB3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOTO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHII,
IPUHLINII OTHOCUTENbHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHMsI M HPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOI'O YHMCEJI TMpU SJEPHBIX pPEAKIUsIX, IpPU 3TOM JaBaThb CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPHEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBI U (OPMYIIBI, CBSI3bIBAafOIIUE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIM3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIINME WIIH
U30BITOYHBIC JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEIICHUS,
OPOBOJIUTH PAcUY€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAUYEHUs
(U3UYECKON BEITMYHUHBI;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh MPH MNOMOIIM (PU3HYECKUX
METO/IOB,  MCIIONB3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpseMOe
MPEIOJIOKEHNE, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yabTaThl HAOIIOJEHUN U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbBI U
HE3aBHCHMOCTb OT aMILTUTY bl MaJIbIX KOJI€OaHU, IPSIMOJIMHENHOE pacIpOCTPaHEHUE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOIeHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSITEIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HabOpa 000py0BaHMSI, OMMCHIBATH X0/ OMBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

MPOBOAUTh NPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepsaeMoil BelnYMHbl ((POKYCHOE pacCTOssHHE CcoOuparoIie JIHH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHHH (3aBHUCUMOCTh MyTH OT BPEMEHH TMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KoyiebaHWH MaTeMaTHYecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yria MaaeHHs U
yIiia MpesoMIICHHs OT yIJia MajeHus1): TUIAHUPOBAaTh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHONW 3aBHUCUMOCTH
¢u3nUecKux BEIUYMH B BHJE TAOMUI U rpadUKOB, JeNaTh BHIBOABI IO PE3yiIbTaTaM
UCCIIEI0BaHMS;

NPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh NPYXKHUHBI, KOIQOULIMEHT TPEHUS CKOJIbKEHMs, MEXaHW4eckas paboTa u



MOIIHOCTb, YacTOTa M TMEpHOA KoJeOaHW MaTeMaTH4YeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWlIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJIHATH
U3MEpEHU, Cenysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATH 3HAUYECHUE BEIMYUHBI U
AQHAIN3UPOBATh IIOJYyYEHHBbIE pe3ylbTaThl C Y4YETOM 3aJaHHOM MOrPELIHOCTU
W3MEPEHHUI;

coOioaTh TpaBWia TEXHUKH Oe3omacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
0o0opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCUYHBI MCTOYHMK CBETA, Jy4Y, TOHKas JIMH3a,
IUTAHETapHasi MOZAEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOIl HAa UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, JATUYMKHU MOJIOKEHNUS,
pacCTOsHUS U YCKOPEHHUS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, OonTHYECKUe
CBETOBOJIbl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUHM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELICHUH y4eOHO-
NPAaKTUYECKUX 3aJlay, ONTUYECKHUE CXEMBbI JJIS OCTPOCHUS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MHPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW XM3HM M obOecredeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ OpuOoOpaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarolllei cpese;

OCYILIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro conaepkanuss B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUM Y4YE€OHBIX 3aJaHUIl HAYyYHO-IOMYJISIPHYIO JINTEPATypPy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOIIEHNUS HAa OCHOBE MH(POpPMALIUU
U3 HECKOJBKHUX HCTOYHUKOB (PU3MUECKOrO COAEp)KAaHUS, MyOJUYHO MPEICTaBIATh
pe3yJbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COIIPOBOKJATh BBICTYIUIGHHWE MpE3eHTale ¢ Y4€TOM OCOOCHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero ogITpo.m)m,Ie pﬁaKanecmle o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
1.1 ®du3uka - HayKa o0 MPUPo/Ie 2 bubmorexa LIOK
' YKa O HpupoA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 PH3HYCCKHC BEITHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa [TOK
' i A https://m.eds00.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHHS O CTPOEHHH BellecTBa
2.1 Ctpoenue B TBA 1 1 bubmiorexa LIOK
] POCHHE BEHICC https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 1 1 bubnuoteka [JOK
) BENIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBukeHre U B3aUMOIeiicTBHE TeJl
bubmuorexa [JOK
31 Mexarueckoe ABIKEHHE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 Hrepuis, macca, IA0THOCTS 4 ! https://m.edsoo.ru/7f416194
33 Cuna. Bugsr cun 14 1 2 bubmorexa [IOK

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




Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
’ TEJIaMH, XKUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBenne KuaKoCTH > https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOE 1aBeHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA OrPYKEHHOE 7 1 3 bubnnorexa [HOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
> Pabora i momsoCTS 3 I https:/m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 Hpocreie Mexanu3mb! > I https:/m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexannteckas sneprus 4 1 I https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 12




8 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne i/ Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThbI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa LIOK
’ P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennosere nporieccst 21 2 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
71 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
22 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MarHuTHBbIE SBICHUS 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
bu6mmorexa [IOK
2.4 DJICKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5 14.5




9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne i/ Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 06pA30BATEIBHBIE
padoThI padoThbI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHnueckoe OBMKEHME U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ OTMCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonencraue Ten 20 I 3 https://m.edsoo.ru/7f41a4ab
bubmuorexa [JOK
1.3 3axomueI coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KojacOaHus 7 3 https://m.edsoo.ru/7f4 1 ada6
bu6mmoreka [JOK
22 MexaHnueckne BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1 ada6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 1 ) bubnmnoreka [JOK
’ AJIIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 3 bubmorexa LHOK

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




bubmuorexa [JOK

43 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 bubmorexa [IOK
) https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpocine aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 #lnepbie peakin / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paszjeun 6. IloBTopuTe/1bHO-0000 1AM MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHNE CONEPIKAHHS 9 ) bubnnorexa [JOK
) Kypca ¢hu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 8 kiacc/ [epsimkua A.B., O01mecTBoO ¢ OorpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O01ecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «IPODAY»; Akunoneproe oduiectBo «M3marensctBo «IIpocBemenuey
®dusmka 7 kinace A.B.Ilepeimkus. - U3narensctBo OO0 "JIpoda" 2017 r. AKIMoOHEpHOE
obmectBo "M3narenscTBo "lIpocBemienue” .

B.N. Jlykamuk, E.B. UBanoBa. CoopHUK 3a7a4 111 00pa30oBaTeNIbHBIX yupekaeHui 7-9
Mockaa. "I[IpocBenienue"

A.B. Ileppimkun CoopHUK 3a/1a4 11 00pa3oBaTenbHbIX yupexaeHuii . OO0 "Ipoda"

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

®usuka 7 k1. Metoauueckoe nocooue H.®. @unonosuu OO111€CTBO C OrpaHUUYEHHOMN
oTBeTCTBEHHOCTHIO "JIPODA" AxumonepHoe obmiectBo "M3narenscTBo "Beprukans"

®usuka 8 k1. Metoauueckoe nocooue H.®. ®dunrHouy OO111€CTBO €

orpaHnyeHHOM oTBeTcTBeHHOCTHIO "JIPODA" AKnonepHoe odmectBo "M3naTenbcTBo
"Beprukains"

Ouzuka 9 k1. Metonuueckoe nocodbue E.M. I'ytauk, O.A.Uepuukora OO01ecTBo ¢
orpaHndeHHOM 0TBeTCTBEHHOCTHIO "[IPODA" Aknmonepnoe obiectBo "M3naTenbcTBO
"BepTukans"

N3yuenne Hpu3nku Ha OCHOBE HAYYHOTO METO/Ia MO3HaHUA. MeToaudeckoe mocooue 7
knacc. [.I.Hukudopos, A.}O.Ilentun, .M. ITonoBa OO11iecTBO ¢ OrpaHUYECHHON
otBeTcTBeHHOCTHIO "[Ipoda". DI'BHY "MHCTUTYT cTpaTerun pa3BUTHs 00pa30BaHUSA
Poccutickoii akagemuu oOpazoBaHus'".

®usnka 9 knacc. OnopHble KOHCIEKTHI U pa3HOYPOBHEBBIE 3a1aHus. E.A. Mapon
OOQ"Buxkropus mitoc" Cankr-IlerepOypr.

®usuka 8§ knacc. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBBIE 3a1anusd. E.A. Mapon
OOQ"Buxkropus mitoc" Cankt-IlerepOypr.

®uzuka 7 knacc. OnopHble KOHCIIEKTHI U pa3HOYpoBHEBBIE 3a1aHus. E.A. Mapon , A.E.
Mapon OOO"Bukropus mimtoc" Cankt-IlerepOypr.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

BuptyanbHbie 1abopaTtopHbie pabOThI 110 pu3uKe. 7—9 Kiacchl

Ha6op snexrponnsix uzganuii Ha CD u DVD cepuu "1C: lllkona. ®uznka"
[Mudposast naboparopus. ba3oBblil ypoBEHb.
http://school-collection.edu.ru/catalog/? subject[]=30.

Poccuiickas DiekTpoHHas MIKOJIa

O6pa3oBarenbHblii moptan "Mos mkomna"
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