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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TOJIOKEHHI U TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpammbl, mnpeacraBieHHbix B ®I'OC OOO, a Takxe ¢ yd€ToM
dbenepanbHOll paboueil mporpamMmbl BocnuTaHus ¥ KoHIEnuu mnpenojaBaHus y4eOHOTro
npeaMera «Pusukay.

CopepxaHue  mporpamMmbl  1NO  (u3uMKe  HampaBlieHO Ha  (OPMHUpPOBAaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalONIUXCS W OPraHHM3alldi0 M3Y4YeHUs (PU3UKU Ha
NesITeTbHOCTHOM OcHOBE. B mporpamme no ¢usmke yuuThIBAIOTCS BO3ZMOXXHOCTH y4eOHOTO
npeamera B peanusanuu TpeboBaHuit ®I'OC OO0 k mMmIaHUPYEeMbIM JUYHOCTHBIM H
METanpeJMETHBIM  pe3yJbTaTaM  OOy4YeHHus, a TakkKe  MEXIpPEIMETHbIE  CBA3U
€CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMUs.

[Tporpamma 1o (uU3MKe yCTaHABIMBAET paclpeaesieHne y4eOHOro MaTepuala 1o rojam
o0yueHus (MO KiaccaM), MpejuiaraeT NPUMEPHYIO MOCIEAO0BATEIbHOCTh HM3YUYECHUSI TEM,
OCHOBAaHHYIO Ha JIOTHUKE pa3BUTUA MNPEIMETHOTO COAEPXKAHUS M YUYETE BO3PACTHBIX
0COOCHHOCTEHM 00yYarOIMnXCs.

[Iporpamma mo ¢usuke paspaboTaHa C ILENbI0 OKa3aHUS METOJWYECKOW IMOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl o0 y4eOHOMY IIPEIMETY.

®duzrka ABIAETCS CUCTEMOOOPA3yIOIIMM JJIS E€CTECTBEHHOHAYUYHBIX  yueOHBIX
IPEIMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHbI JIeKAT B OCHOBE MPOIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHUEH, OHOIoTuel, acTpOHOMUEN U (pu3ndeckoil reorpadueid, BHOCUT BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTHMHY MHpa, MpeAocTaBisieT Haubonee sICHble 00pa3ibl
NPUMEHEHUST HAYYHOTO METOJa IO3HaHWS, TO €CTh CIoco0a IOIY4YEHHUs JIOCTOBEPHBIX
3HAHUU O MUpE.

OpnHa U3 rIaBHBIX 33724 PU3NYECKOro 00pa3oBaHus B CTPYKType 0011ero oopazoBaHus
COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHOM T'PAMOTHOCTH M HMHTEpeca K HaykKe y
00yyaroImuxcs.

Nzyuenue ¢u3uku Ha 0a30BOM YpOBHE MpEAIOiaraeT OBJAJCHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAaHNUS;

e HHTEpPIPETHUPOBATH JaHHBIE M MCIOJb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYEHHUSI BEIBOJOB.

[enu u3ydenus (U3MKUA Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OINpeAeeHb B
Konnenuuu mnpenomaBanusi ydeOHoro mpeamera «®Duszmka» B 00pa30BaTEIbHBIX
opranuzauusix Poccuiickoit denepanuu, peain3yronnX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
MporpamMMbl,  YTBEpKAEHHOW pemenneM Komnermm  MuHHCTEpCTBA  MPOCBEUICHUS
Poccutickoit @enepanuu (mpotokon ot 3 gexadps 2019 r. Ne [1K48H).

Heau nzyyenus pusuku:



e TMpHOOpETEHHE HHTEpeca U CTPEeMJICHUS OO0Yy4aromMXcs K HAaydYHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEJCTABICHUA O HAY4YHOM MeETOAe TMO3HaHus U (popmupoBaHHUe
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

e (opMHpoBaHHE HAy4YHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa HW3Y4YEHHs OCHOB
CTpOEHUs MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

e (QopMmupoBanue mpeACTaBICHUN O poad GUIMKKA 71T Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE TMPEACTABICHUM O BO3MOXKHBIX cepax Oyaymieil mpodeccruoHanbHON
NESTENbHOCTH, CBSI3AHHOW C (PM3MKOHM, MOATOTOBKA K JalbHEMIIEeMy OOyYEHHIO B
3TOM HampaBJICHUU.

JlocTikeHne STUX LeJed mporpaMmbl 1o (pU3MKEe Ha YpOBHE OCHOBHOI'O OOIIETro

00pa3zoBaHUs 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

e MpUOOpETEHHE 3HAHMK O AUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuOOpeTeHne YMEHUW OMUCHIBAaTh W OOBSICHATh (U3UYECKUE SBICHUS C
MCITOJIb30BAHUEM TOTYYEHHBIX 3HAHUM;

e OCBOEHHE METOJOB PELIECHUS MPOCTEUIIHMX PacUETHBIX 3a7ad C HCIOJb30BAHUEM
(bu3NYEeCKUX MOJIENEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHHUU HAOMIONAaTh MPHUPOAHBIC SBICHUS W BBIMOIHATH OIBITHI,
nabopatopHble pabOTBHl U IKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOIb30BaHHUEM
MU3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOThl ¢ MH(pOpMaIell GU3MUECKOro COAEpPKaHUs, BKIHOYAs
MH(OpPMALMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHaIu3 U KPUTHYECKOE
OliIeHHMBaHKE UHPOpPMAIUY;

e 3HAKOMCTBO cO c(depamMu MNpoPecCHOHANBHON JEATENbHOCTH, CBA3aHHBIMU C
(GU3UKON, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMHU Ha JOCTHXKEHUSIX
(bu3MYECcKO HayKH.

Ha m3yuenune ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMS

otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeln0), B 8 kiacce — 68 yacoB (2
yaca B Hememw), B 9 kmacce — 102 wyaca (3 waca B HEHEI).

[Ipennaraemelii B mporpamme mno ¢u3MKe MepedeHb JabopaTOpHBIX paboOT M OMBITOB
HOCUT PEKOMEHJIaTENIbHBIN XapaKkTep, YUUTEeNb JEJIaeT BbIOOpP IMPOBEACHUS J1abOpaTOPHBIX
pabOT M OMNBITOB C YYETOM HWHIAMBUAYAIbHBIX OCOOCHHOCTEM OO0y4arouIuxcs, CIUCKa
DKCIEPUMEHTAIBHBIX 3aJaHUM, IPEUIaraéMbplX B paMKax OCHOBHOI'O TI'OCYZAapCTBEHHOIO
’K3aMeHa 1o (pu3uke.



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3nes 1. ®dusnka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MUpA.

®dusnka — Hayka o npupoje. SABieHust npupopl. GuU3NUECKUe SBICHUS: MEXaHUYECKHUE, TEIJIOBBIE,
AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3mepenne dusmveckux BennunH. dusmdeckue npubopsl. [lorpemmnocts
u3MepeHuil. MexxayHapoaHasi CucTeMa euHULL.

Kak ¢us3mka u npyrue ecCTECTBEHHBIE HAayKd HM3Y4alOT MNPUPOAY. ECTECTBEHHOHAYUYHBIM METO]
MO3HaHUS: HAOJI0IeHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE
TUTIOTE3, O0BICHEHNE HAa0II01aeMOT0 siBlieHus. Onrcanne GU3NIeCcKuX SBICHUHN C TTOMOIIBI0 MOICIICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIC, FJIEKTPUUECKUE, MATHUTHBIE, CBETOBbBIC SIBJICHUS.

2. ®wusnueckue MpUOOPHI U MPOLIEAYpa MPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopuwvie padbomot u onvimol.

OmnpeneneHne MEHbI JEICHUS KA H3MEPUTEIBLHOTO MPUOOpa.

N3mepenne paccTOSTHUN.

W3mepenne 06bEMa XUAKOCTH U TBEPAOTO Tea.

Ornpezenenre pa3MepoB MaJIbIX TEJ.

W3mepenne Temnepatypsl IPU MOMOIITH KUJIKOCTHOTO TEPMOMETpPA M IATIYNKA TEMIIePaTypHhI.
[IpoBeneHue uccienoBaHus MO NPOBEPKE THMIOTE3bl: JAIBHOCTh IMOJNETA IIAPUKA, IMYIIEHHOIO
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOJIbIlIe BHICOTA TyCKa.

Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUSI 0 CTPOCHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, UX pa3Mmepbl. ONbIThL, J0KA3bIBAIOIIUE JIUCKPETHOE
CTPOCHHE BEILIECTBA.

JBwxenue uvactull BemlectBa. CBs3b CKOPOCTH ABMKEHHUS YAaCTHUI] C TeMmmeparypoil. bpoyHoBckoe
nBuxkenue, auddysus. BzanmoaeiicTBre 4acTull BellecTBa: NPUTHKEHNUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTAIUTUYECKUX) TEIl.
B3anMocBsI3p MEXTy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO IBHKEHUSI.

2. Hab6mronenue nuddysuu.

oV kwnNeE

3. HaGmoaenue siBjaeHUM, OOBSCHAIOMIMNXCS MPUTSHKEHUEM WU OTTAJIKUBAHUEM YacCTHI] BEIIECTRA.

Jlabopamopuwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METO0M PSAIOB (C HCIOIb30BaHHEM (GoTorpaduii).

2. OmpIThl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO JCUCTBHSI CUII MOJICKYJIIPHOTO MPUTSIKECHUS.

Pazgea 3. /[BukeHue U B3aUMOJAeCTBUE TeJl.

Mexanunueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOeE ABMxkeHue. CkopocTh. CpeaHsisi CKOPOCTh
MIpY HEPAaBHOMEPHOM JABUXKEHUU. Pacy€T myTH U BpeMEeHU JBUXKEHUS.

SlBnenne wHepuMu. 3aKOH WHEpUMU. B3auMonelcTBue Tell Kak MPUYMHA M3MEHEHUS CKOpPOCTH
IBIDKEeHUS Tell. Macca kak Mmepa mHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSA3b IUIOTHOCTH C KOJTUYECTBOM
MOJIEKYJI B €TMHHUIIC 00bEMA BEIIECTBA.



Cuila Kak xapakTepucTHKa B3aumojiedcTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepenue cumsl ¢
IMOMOIIbIO JUHAMOMCTpA. SIBJIeHHWE TATOTEHUS U CUJIa TSHKECTHU. CI/IJ'Ia TSOKECTH Ha APYTrUux IJIAHCTax. Bec
tena. HeBecomocTs. CriokeHUE cui, HaIpaBJICHHBIX MO OJHOW npsMol. PaBHonelctByromas cun. Cuna
TpeHus. TpeHHne CKOJIbKEHUS U TpeHue ToKos. TpeHne B Mpupoie U TEXHHKE.

Hemoncmpayuu.

=

s W

HaOmroieHre MeXaHH4eCKOro IBU)KEHHS Tela.

N3mepenne cKkOpOoCTH NPSIMOJIMHEWHOTO IBUKEHHS.
Habnronenue siBieHus: HHEpLUU.

HabnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IIPSIMOH.

Jlabopamopnvie pabomsl u onvimol.

1.

w

OnpeneneHue CKOPOCTM  PaBHOMEPHOIO  JBM)KEHUS  (IIapuKa B JKUAKOCTH, MOJEIU
AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue cpeaHel CKOPOCTH CKOJIBbKEHHS OpycKa WM IapUKa 110 HAKIIOHHOM TIOCKOCTH.
OnpeneneHue IOTHOCTU TBEPAOIO TENA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  pPACTSHKEHHUS  (JepopManuu) MOPYKHUHBI — OT
HPUITO0KEHHOU CUIIBI.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMsI CKOJIBKEHHsI OT Beca Tejla U XapakTepa
COIPHUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBieHue TBEPABIX TeJl, ;KUAKOCTEH U I'a30B.

Jasnenue. CriocoObl yMEHBIIEHHS U YBEJIUYEHUs AaBiieHus. /laBieHue rasa. 3aBUCUMOCTh JTaBJICHUS
raza ot o0w€ma, Temmnepartypsl. llepenaua naBneHus: TBEPABIMU TEJIaMH, >KUIKOCTSIMHU W TrazaMu. 3aKOH
[Mackans. [THeBMaTH4yeckne MalmIMHBL. 3aBUCUMOCTH JIABJICHUS KHUIKOCTU OT TIIyOWHBI. ['mapocraTmuecKuii
napasnokc. CooOrraronuecs cocyabl. [ uapaBaruecKkue MeXaHU3MBbI.

Atmochepa 3emnu u armoceprHoe napineHue. [IpuyuHBI CyIIecTBOBaHHUS BO3AYITHOW OOOJOYKH
3emnu. Onbir Toppuueru. U3mepenue atmMocdepHOro AaBiieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS
OT BBICOTHI HaJ1 ypoBHEM Mopsi. [Ipubopsl 1151 m3MepeHus aTMoc(epHOTO JaBiICHUSI.

JleiicTBre >KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BeITanmkuBaromas (apxuMmenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BozmyxomnaBanue.

Hemoncmpayuu.

oA wWwNPRE

00

3aBUCHUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATyPBhI.

[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

Coobmarommecs: COCy/Ibl.

I'mnpaBnnyeckuii npecc.

[IposiBieHue neicTBUS aTMOC(HEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAKUBAIOIIEH CHJIBI OT 00OBEMa MOTrpYyKEHHONM YacTU Tela U IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BHITECHEHHOM JKUIKOCTH.

VcnoBue miaBaHus Te: IUIABaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnvie pabomsl u onvinol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOH B )KUIKOCTH YACTH TeTa.
OmnpeneneHne BhITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIECH CHUJIBI, JEUCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT MacChl
Tena.



OneITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLICH CHIIBI, ACUCTBYIOLIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPY>KEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU >KUIKOCTH.
KonctpynpoBanue apeomeTpa WM  KOHCTPYMpPOBaHHE JIOAKM W ONpeAciieHue  eé
rpy30H0bEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[Ipocteie MexaHu3MbI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTh. [lpaBmiio paBHOBecHsl pblyara.
[IpumeHeHne mnpaBwia paBHOBecUs pblyara K Onoky. «3ojoroe mnpaBuio» mexaHuku. KIIJ[ mpocTeix

MECXaHU3

MOB. HpOCTbIG MCXaHHU3MBbI B 6BITy U TCXHHKCE.

Mexannyeckas sHeprus. Kunetnmdeckas W noTeHUMallbHass »Heprus. [IpeBpaineHune ogHOro BHIA
MEXaHUYECKOM dHEPruu B APYyroil. 3aK0H COXpaHEHHs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomsl u onvimol.

1. Omnpenenenue pabOThl CUIBI TPEHUS MPU PAaBHOMEPHOM JBW)KEHHUU Tella MO TOPU30HTAIbHOM
MIOBEPXHOCTH.

2. HccnenoBaHue yClOBHI paBHOBECHS pblyara.

3. UMsmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KVIACC

Paspnen 6. TenuioBblie siB1eHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca u pa3Mepsl
aTOMOB 1 MOJICKY!I. OHBITBI, MOATBCPKAAIOIMIUC OCHOBHBIC IMOJIOKCHHUA MOHCKyanHOKHHGTH‘IGCKOﬁ TCOpHUU.

Mopaenu TBEPIOTO, JKUIKOTO U ra3000pa3HOro COCTOsIHUM BemecTBa. Kpucrammmaeckue u amopdHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, XUAKOCTEH M TBEPABIX TEJI HA OCHOBE TMOJOKEHUN MOJIEKYJISIPHO-

KHHCTHY

€CKOM TCOpHHU. CMaumBaHue u KalmUWJUISIPHBIC SABJICHUS. Temopoe paCcIupeHUC U CxKaTHUC.

Temnepatypa. CBs3b TemmepaTypbl CO CKOpPOCTBIO TEIUIOBOTO JBMKEHMSI 4YacTULl. BHyTpeHHss
sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW HHEpruu: TeIulonepeaaya U coBepuieHHe padoThl. Buibl
TEIUIONEPEauU: TEIIONPOBOAHOCTD, KOHBEKIUS, U3IIyYECHHUE.

KonnuectBo TemnoTsl. YaenpHas TEIUIOEMKOCTh BelecTBa. TeMIoO0OMEH M TEIJIOBOE PaBHOBECHE.
VYpaBHenue TeroBoro OanaHca. IlnaBieHune W OTBepAEBaHUE KPHUCTAIIMUECKUMX BEILIECTB. Y eNbHas

TeTyI0Ta
napooop

mnaBiaeHus. [lapooOpazoBanme u koHmeHcamws. Hcmapenue. Kunenue. YnenpHas TteruioTa
a30BaHUsl. 3aBUCHMOCTh TEMIIEPATYPbl KUTIEHUSI OT aTMOC(EpHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus ToIIuBa. Y IeJbHasl TEMJI0Ta CTOPaHHUsL.

[Tpunuuner pabotsl TeroBbix aBurareneil KIIJ TemnmoBoro apurartens. TeroBble ABUTaTeld U
3alMTa OKPY’KAIOLIEN Cpebl.

3aK0OH COXpaHEHUs U MPEBPAIlCHHs SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpauu.

1. HaGmonenne 6poyHOBCKOTO JIBHKEHHS.

2. HaGmoaenue nuddysun.

3. HaOGmroneHue siBJICHUN CMaYMBaHUS U KaMWLIIPHBIX SBICHUM.

4. HalnroaeHue TErIoBOro paciIupeHHsl Tell.

5. H3meHeHwue naBieHHs raza mpu U3MEHEHUU 00bEMa M HarpEeBaHUU WIIH OXJIAXKICHUH.
6. IIpaBuna u3mMepeHus TEMIEPATYPHI.



7. Bwuasl Temnonepeaayu.

8. OxJaxJeHue Mpu COBEPIICHUU PabOTHI.

9. HarpeBanue npu coBepiiieHUU padOThl BHEITHUMH CHIJIAMH.

10. CpaBHeHHE TEMIOEMKOCTEHN pa3INYHbIX BEILIECTB.

11. HaOmroneHue KUIeHus..

12. HabGmroieHue MOCTOSIHCTBA TEMIIEPATYPhI MPH TIIABICHUH.

13. Mojenu TenJIOBbIX JBUTaTENICH.

Jlabopamopnsie pabomsl u onvimol.

OMnBITHI 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJIIPHOTO MPUTSHKECHUS.

OnBITHI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOTIOEHHUIO TETTIOBOTO PACIIMPEHUSI TA30B, KUIKOCTEH U TBEPIBIX TEJl.

Omnpenenenue JaBlIeHUs BO3MyXa B OAJUIOHE IIIPHIIA.

OMnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBIICHUSI BO3yXa OT €ro 00bEMa M HATPEBAHMS U

OXJIQXKICHUSI.

6. IIpoBepka runoTe3bl JUHEHHONW 3aBUCUMOCTU JUIMHBI CTOJOHMKA XKHUAKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphbl.

vk wnNne

7. HabGmonenune W3MEHEHUs BHYTPEHHEW PHEPTUU Tela B pe3ysbTaTe TEIUIONepenayd U paboThl
BHEUIHHUX CHIL

8. MHccnenoBanue sBIeHHs TEINIOOOMEHA MPU CMEUIMBAHUY XOJIOIHOW U TOPSTYEH BOJIBI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJON MpH TEIIOOOMEHE C HarpeThiM
METAJJIMYECKUM LIUITUHAPOM.

10. OnpeneneHue yieabHON TEIUNIOEMKOCTH BELLIECTBA.

11. ccnenoBanue nporecca UCIapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/yXa.

13. Onpenenenue yneabHON TEIIOTHI TUIaBJICHUS JIbJA.

Pa3nes 7. DiekTpu4ecKkHe M MATHUTHBIC SIBJICHHS.

Onektpuzaiys Ted. J[Ba poja 3IeKTpUYEeCKUX 3apsioB. B3aumoaecTBue 3apsHKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJI OT BEJIMUYUHBI 3aPsJI0B U PACCTOSHUS MEXTY
TeJaMu).

Onekrpuueckoe nosie. Hanpspk€HHOCTH  anekTpuueckoro mons. IlpuHnun — cynepnosunuu
IIEKTPUYECKHUX 0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »saexTpuueckux 3apsaoB. OJEMEHTApHBIA 3ieKTpuueckuil 3apsa. CrTpoeHue aroma.
ITpoBOAHMKY U JUBJIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTrO 3apsa.

DNEeKTpUUECKUN TOK. Y CJIOBHS CYLIECTBOBAHHUS AIEKTPUUECKOr0 TOKA. MICTOYHMKM IOCTOSIHHOTO TOKaA.
JlelicTBUS AIIEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKHI TOK B )KUJKOCTAX U
rasax.

Onekrpuueckas uenb. Cuia Toka. ONEKTpudeckoe HanpspkeHue. CONpOTUBIEHHE ITPOBOIHMKA.
VY aenpHOE CONPOTUBIIEHHUE BellecTBa. 3akoH OMa juid ydacTka uenu. IlocinenoBarenbHoe U napajuieabHOE
COEIMHEHHE NTPOBOJHUKOB.

PaGora u MomHOCTh 3nekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. OnexkTpuyeckue uenu u
HOTPEeOUTENH NEKTPHUUECKON sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctrossHHBIE MarHUTHI. B3anMoieiicTBUE NOCTOSIHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHOE 1moJie
3emMiiM U ero 3HaueHue A Ku3HU Ha 3emuie. OnbiT Opcrea. MarHUTHOE 1OJie AJIEKTPUYECKOrO TOKA.
[IpumeHeHne >IEKTPOMarHUTOB B TeXHUKE. JlelicTBUE MAarHUTHOIO IIOJIE HAa TPOBOJHUK C TOKOM.
DNEKTPOABUIaTesb MOCTOSHHOIO TOKa. Mcronp30BaHue JIEKTpOABUraTeNIeld B TEXHUUECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.



Onwitel @apanes. SBneHue 3neKTpoMarHUTHOW HMHAYKIUH. [IpaBuno JleHina. DnexTporenepaTop.
CriocoObl  TOJTyYEHHUST DJICKTPUYECKOW DHEPrHH. OJEKTPOCTAHIIMM Ha BO300OHOBJISEMBIX HMCTOYHHUKAX

OHCPI'Uu.

Hemoncmpayuu.
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OnexTpusanus Tel.

JIBa poza 3NEeKTpUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOoUCTBO U IEHCTBHE DIEKTPOCKOIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXPaHECHHUs IICKTPUYECKUX 3apA10B.

[TpOBOOHMKY U TUDIIEKTPUKH.

MonenvpoBaHue CHIOBBIX JIMHUM 2JIEKTPUUECKOTO TOJIS.

HcToynnky oCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B )KHIKOCTH.

. "'a30BbIil pazpsia.

. I3sMepeHue cuiibl TOKa aMIepMETPOM.

. I3MepeHue 3JIeKTpUYECKOr0 HAIIPSKEHUS BOJIbTMETPOM.

. Peocrar u marazus conpOTHBJIEHUH.

. B3anmoielicTBre MOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH pa3IeJICHUs TOJFOCOB MarHUTa.

. MoaenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe nose Toka. DJIeKTPOMAarHuT.

. [lelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

. DIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

. UccnienoBanue sBi€HUS 3JEKTPOMArHUTHON MHIYKIIHH.

. OnbiTl Dapajes.

. 3aBUCUMOCTb HaIpaBJIeHUs UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMSI.
25.

DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomsl u onvimol.
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10.
11.
12.

13

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUU Tl HHIYKIMEH U IPU CONMTPUKOCHOBEHUHU.

HccnenoBanue qeHCTBUS SJIEKTPHUUECKOTO MOJISl HA MPOBOJHUKU U AUAICKTPUKH.

COopka u mpoBepKa padOoTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

H3mepenue u peryIupoBaHUe CHUIIBI TOKA.

N3mepenue u peryupoBaHUE HAMIPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA
U HanpsOKEHUs Ha Pe3UCTOpeE.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPHUECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €r0
JUTMHBI, TUTOIIA/IN TIONEPEYHOTO CEYCHHUS M MaTepraa.

[TpoBepka mpaBwWia CIIOKEHUS HANPSDKEHUH TIPU  TIOCIETOBATEIBEHOM COSIWHEHHH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia Al CUIIBI TOKA TIPH MAPAIIEIbHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOIO TOKA, UIYILLETO YEPE3 PEIUCTOP.

Omnpenenenne MOIHOCTH IEKTPUYECKOT0 TOKa, BBIJIEISIEMON Ha pE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHDKCHUS Ha HEH.

. Onpenenenne KIIJ[ narpeBarens.



14. HccienoBaHue MarHUTHOTO B3aMMOIEUCTBUS IIOCTOSSHHBIX MAarHUTOB.

15. VI3yyeHre MarHuTHOTO 110JII TOCTOSIHHBIX MarHUTOB NPH UX OObEAMHEHUH U Pa3/IeIeHUH.

16. ccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOAECHCTBHSI KATYIIKH C TOKOM M MarHuTa oT
CUJIBI TOKA U HAIIPaBJICHUSA TOKA B KAaTYILKE.

18. M3yueHue neicTBYUsI MAarHUTHOTO 10711 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. U3mepenne KIIJI anekTpoABUTaTeIbHON yCTAHOBKHU.

21. OnbITHl MO HCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW HMHIYKIUU: HUCCIEIOBAHUE W3MEHEHUU
3HAYEHHUs U HAIIPABICHUA UHIYKIIMOHHOIO TOKA.

9 KUIACC

Paspnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe naBwxeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHTENBHOCTH
MEXaHUYECKOT0 IBHXKEHUA. PaBHOMEpHOE IpsMOJIMHENWHOEe ABMkKeHue. HepaBHOMepHOE NPSMOIMHENHOE
nBrkeHue. CpeHsisi U MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUU.

VYckopenue. PaBHOyckopeHHOE MpsMOIHEHOE BrkeHHe. CBoOOHOE nagenue. OnbIThl [anwmes.

PaBHOMepHOE nBUKEHHE MO OKpYXHOCTH. Ilepmon m dvactora obOpamieHus. JIuHelHass W yrioBas
ckopoctu. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

Ilepsbiit 3akoH HerooToHa. Bropon 3akon Herorona. Tperuit 3axkoH Hserorona. IIpuHnmn
CYHEPIIO3HULINH CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS! CKOJIbKEHHUSI, CUjla TPEHUsl TIOKOs, Ipyrue
BU/JIbI TPEHUS.

Cuna TsHKeCTH U 3aKOH BCEMHPHOTO TATOTEHHUsS. Y CKOPEHHE CBOOOHOTO MajaeHus. [|BukeHue miaHer
Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMocTh U meperpysku.

PaBHOBecue MaTepuanbHON TOuUkH. AOcomOTHO TBEpAOE Teno. PaBHOBecue TBEpIOrO Tema cC
3aKpEIUIEHHON OChIO BpalieHuss. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynse Tena. 3menenne umnyisca. ViMiynbe cuiibl. 3aKOH COXpaHEHUs MMITyJbca. PeakTnBHOE
JIBIDKCHHUE.

Mexannyeckasi paboTa U MOIIHOCTh. PaboTa cuil TsSKeCTH, yOpyrocT, TpeHus. CBsA3b HEPrUU U
pabotbl. [loTeHnanpHast SHEprus Tela, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMid. lloTeHInanbHas 3HEprus
ckaroil mnpyxuHbl. Kunernueckas osHeprus. Teopema O KHHETHYECKOM SHEpPruu. 3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaGmroieHue MeXaHU4YeCKOro JBUKEHHS Tela OTHOCUTENIBHO Pa3HBIX TE OTCUETA.

2. CpaBHEHHE NyTEH U TPAEKTOPHUM ABHKEHHS OJHOIO M TOTO K€ T€Jda OTHOCUTEIBHO Pa3HbIX TEll
OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHHUs MPSMOINHENHOTO IBUKEHUSI.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHUS.

Habnronenue nBuxeHus Tena Mo OKPYKHOCTH.

HabGnroneHnne MexaHWUYECKHUX SIBICHUH, MPOMCXOAAIUX B cuUcTeMme oTcuéra «Temexka» mpu eé

o v kW

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHETa (PU3UKH.
7. 3aBHCUMOCTbH YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIOIIEH HAa HETO CUJIBI.
8. HaOmioneHue paBeHCTBa CHJI TIPY B3aUMOJICHCTBUH TE.
9. H3MmeHeHue Beca Tena IPU YCKOPEHHOM JIBHIKEHUU.
10. IIepenaya umiyibca Ipu B3aUMOJECHCTBUH TEIL.



11. [IpeoOpa3oBaHus YHEPTUH MPU B3aUMOICHCTBUHU TEII.

12. CoxpaHeHue uMITyJibca MPU HEYIPYroM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITyJIbCA IIPU a0COJIOTHO YIPYIOM B3aUMOAEHCTBUM.

14. HaGmroieHne peakTUBHOTO JIBYKCHHS.

15. CoxpaHeHHEe MEXaHUYECKON SHEPTUHU TIPU CBOOOHOM Ia/ICHHUU.

16. CoxpaHeHne MEXaHUYECKON YHEPTHH MPH JIBHXKEHUU TeJia O] IeUCTBUEM TPYKHUHBI.

Jlabopamopnvie pabomsl u onvinot.

1. KoHcTpyupoBaHue TpakTa JiIsl pa3roHa W JajbHEMIIEro paBHOMEPHOIO JBMKEHHUS IapUKa WIN
TEJIEeKKH.

2. OmpeneneHue cpenHell CKOPOCTU CKOJbXKEHHsS OpycKa WM IBMKCHHS IIapUKa MO HAKIOHHOU
IUIOCKOCTH.

3. OmnpezneneHue yCKOpPEHHs Tela IPU paBHOYCKOPEHHOM JBM)KEHUN 110 HAKIIOHHOM TIOCKOCTH.

4. VccrmenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HA4albHOU
CKOpPOCTH.

5. TIpoBepka rUMOTE3bI: €CIU MPH PAaBHOYCKOPEHHOM [BIKEHUHM 0€3 HaualbHOW CKOPOCTH MYyTHU

OTHOCSITCS KaK Psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOINE IIPOMEXKYTKHA BPEMEHH OJAMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JIABJICHMSL.

Onpenenenne KodhHUIUESHTA TPSHUS CKOJBKCHHSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHHUU Tela MO TOPU30HTATbHON

MIOBEPXHOCTH.
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10. Ompenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME Ipy3a C UCIOIB30BAHUEM HETIOIBIIKHOTO U
MOJABHYKHOTO OJIOKOB.

11. 3yueHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanu4yeckne KoJa1e0aHUSI M BOJIHBI.

Konebarenbnoe newkeHrne. OCHOBHBIE XapaKTEPHUCTHKU KOJEOAHWI: MEPHOJ, YacTOTa, aMILTUTY/A.
MareMaTHuecKuii 1 py>KUHHBIA MasTHUKHU. [IpeBpalenne sHepruu mpu Koe0aTeIbHOM JIBUKCHUH.

3aryxaromue kojiebanus. BeiHykaeHHBIC KosieOaHus. Pe3onHanc. Mexanudeckue BoiHBL. CBOMCTBA
MeXaHU4eCKUX BOJIH. [IpoosibHbIE U MONEepeuHble BOJIHbI. [[11MHA BOJHBI U CKOPOCTh €€ paclpOCTPAHECHHUS.
MexaHn4eckre BOJIHBI B TBEPIOM TeNE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3BYKa ¥ BeIcOTa TOHA. OTpakeHUE 3ByKa. IHPPa3BYK U yIBTPa3BYK.

Hemoncmpayuu.

1. HaGnronenue xoneGaHMi TeJ OA ASHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
2. Habmopaenue xoneOaHuii rpy3a Ha HUTH U HA IIPYy’KUHE.

3. HabmoneHue BBIHYKACHHBIX KOJeOaHHUH U pe30HaHCa.

4. PacmpocTpaHeHHe MPOIOIBHBIX U TONIEPEYHBIX BOJH (HA MOIEIIH).

5. HaGumoneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKYCTHMYECKHI pe30HaHC.
Jlabopamopnvie pabomsl u onvimot.
Omnpeznenenue 4acTOTHI U MEPHOAA KOIEOaHUH MaTeMaTHYECKOTO MAsITHUKA.
Omnpenenenne 4acTOTH U TIEPHOA KOIeOaHUH IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHNH TTOABEIICHHOTO K HUTH T'Py3a OT JIJTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepro/ia KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCHMOCTH MepHOJIa KoJeOaHHii Irpy3a, OJBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MepHojia KojebaHuil NpyKMHHOTO MasiTHUKAa OT Macchl
rpy3a 1 KECTKOCTH NPy KUHBI.
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7. HW3mepeHue yckopeHHUs] CBOOOIHOTO MaICHUSI.

Paznen 10. DineKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA 3JIEKTpPOMAarHuTHHIX BOJH. Illkanma
3JIEKTPOMArHUTHBIX BOJIH. MICIIONb30BaHKE 3I€KTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoza ceeta. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimot.

1. H3ydeHue CBOICTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIbEO MOOMIIBHOTO TenedoHa.

Pasnen 11. CBeToBble siIBIEHHS.

JlyueBas mopenb cBera. Mcrounuku cseta. IIpsMonnHeiiHOE pacnpoCTpaHEHHE CBETa. 3aTMEHHUS
Counnua u JIynsl. Otpaxenue cBeta. [lmockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHHs cBeTa. llolHOe BHYTpeHHEE OTpaKeHHE CBETaA.
Hcnonp3oBanme MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xop mydeit B nuH3e. OnTuueckas cuctema (oroarnmapaTa, MUKPOCKOIIA U Teleckorna. a3 kak
ONTHYECKask CUCTEMA. BIM30PYKOCTh M 1aTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crekTp. OmbiTel HpioToHa. CrokeHWE CIEKTPANbHBIX I[BETOB.
Hucnepcus cera.

Hemoncmpayuu.
[IpsiMonuHEeItHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomrydenue n300pakeHUl B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJIax.
IIpenomienue caera.
OnTUYeCKHii CBETOBO/I.
Xon rydeit B coOuparomieii JTuH3e.
Xox Jiy4el B pacceuBarollen JIUH3E.
[Tonyyenne n300paxKeHUit C MOMOIIBIO JIHH3.
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. [punnun neiictBus ¢oroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10 Mogens riasa.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. [TomrydeHue 6e70ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnvie pabomsl u onvinol.

1. HccrnemoBaHue 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETOBOTO JIyda OT yTJia IMaICHusl.
2. H3yueHue XxapaKTEPUCTUK N300paKEHHS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMJICHUS CBETOBOTO Jiyda OT yIJIa MaJCHUS Ha TPaHUILIE
«BO3IYX—CTEKIIO».

[Torydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenne (HOKyCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI IO PA3JIOKEHHUIO OEIOT0 CBETa B CHIEKTP.

No v e

OMBITHI O BOCTIIPUSATHUIO I[BETA MPEAMETOB TP UX HAOIIOACHUH Yepe3 IBETOBBIC (DUIBTPEI.

Pa:men 12. KBaHTOBBIE SIBJICHHS.

OmnsiTel Pezepdopaa u mnanerapHast Mozenb aroma. Monens atoma bopa. Mcnyckanue u noriomnieHue
ceera aromoM. KBaHThI. JIMHEWYAaTbIE CIEKTPHI.

PannoaktuBHOCTE. Anb(a, 6eTa- u raMma-u3nydeHus. CTpoeHne aToMHOTO sijipa. HykioHHas Mmoiensb
aTomHoro siapa. M3oronsl. PanuoaktuBHeie npespauienus. Ilepuon nonypacnaaa aTOMHBIX sEp.



SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3apsA0BOTO U MACCOBOTO YHCEN. DHEPrusl CBSI3U aTOMHBIX

snep. CBsi3b Macchl ¥ Hepruu. Peakuun cuHTes3a u aenenus saep. Mcrounuku sneprun ComHIa U 3BE371.
SAnepnas sHepretuka. JleiicTBHs paAOAKTUBHBIX W3ITy4YE€HUI HA KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrnekTpsl U3IIy4€HUs U TOJIOIIECHHUS.

2. CrnekTpsl pa3IM4HbIX T'a30B.

3. CoekTtp Bogopoa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Paborta cuéruyrka HOHU3UPYIOUTUX H3TYyUEHUH.

Perucrpanus usnydeHus NpUpOAHbIX MUHEPAJIOB U MPOIYKTOB.

ﬂaﬁopamopnble padomul u onvimol.

1. HaOmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHULIBI [0 TOPMO3HOMY IyTH (110 oTorpadusim).

3. HM3mepeHue paanoakTUBHOTO (oHa.

IToBTOpHTEILHO-0000IAOIINIT MOTYTb.

[ToBTOpUTENIEHO-0000IMAOIMK  MOAY/Ih TpPEIHA3HAYCH I CHUCTEMAaTH3allMk W 000OMIeHUS
HPEAMETHOTO CO/IEPKaHUs U OIbITA JEeSITEIbHOCTH, IPUOOPETEHHOTO MPH U3YUYEHUH BCErO Kypca (pU3MKH, a
TaKXkKe JUId IMOJrOTOBKM K OCHOBHOMY TIOCYJApCTBEHHOMY OJK3aMeHy IO (u3uke g 0Oydarouiuxcs,
BBIOPABILINX ATOT YUEOHBIH MpeIMeT.

HpI/I N3YUCHUHN JAHHOT'O MOAYJIA PCAIHU3YIOTCA U CUCTCMATH3UPYIOTCA BUABI ACATCIBHOCTU, HA OCHOBC
KOTOPBIX 00€CIeunBaeTCs [OCTHIKEHHE IPEIMETHBIX M METAlpeIMETHhIX IUIAHUPYEMBIX pEe3yJIbTaTOB
o0yueHus, GopMUpYeTCsl €CTeCTBEHHOHAY4YHAash TPaMOTHOCTh: OCBOEHHE HAay4HBIX METOJOB HCCIEI0BaHMS
SBJICHUA HOPUPOABI U TEXHUKH, OBJAJACHUE YMEHHSIMHU OOBSACHATH (U3MUECKUe SBICHHS, NPUMEHSSA
MMOJTYYCHHBIC 3HAHUA, pCUIATh 3aAa4u, B TOM YHCJIC KaUCCTBCHHLBIC U SKCIICPUMCHTAJIBHBIC.

[IpyHIMIINATBHO JAEATENBHOCTHBIM XapakTep JAHHOIO pasfesia peaau3yercs 3a CYET TOro, 4To
oOyyaromuecs BHIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPe/Iaraercs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUHU pacmo3HaBaTb W HAY4YHO O0OBSACHATD (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA B
OKpY Karollel MpUpo/ie U IOBCETHEBHOM KU3HU;

HCIIOJIB30BATh HAYYHBIC METOJbI UCCIICAOBAHUA (1)I/ISI/IV-IGCKI/IX ﬂBHeHI/II\/II, B TOM 4YHCIC OJIA ITPOBEPKU
TUIOTE3 U TIOJIYYEHUSI TEOPETUUECKUX BBIBOIOB;

OOBSICHATD Hay4YHBIC OCHOBBI HauOoJjiee BaKHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ, HaIrpumcep,
MMPAKTHYCCKOI'0 HCIOJB30BAHUA PA3JIMYHBIX HMCTOYHHUKOB SHCPIrUM Ha OCHOBC 3aKOHaA IIPCBpPALICHUA U
COXpPAaHCHUA BCEX U3BCCTHBIX BUAOB SHCPIUM.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

I/I3yquI/Ie (bI/I3I/II(I/I Ha YPOBHC OCHOBHOI'O O6H.I€FO O6pa3OBaHI/IH HaIlpaBJICHO Ha HOOCTHXXCHHUC

JINYHOCTHBIX, MCTAIIPEAMETHBIX U MMPEAMCETHBIX 06pa30BaTCJIBHBIX PE3yJIbTATOB.

B pesynbrare nzydeHusi pu3MKu Ha YpOBHE OCHOBHOTO O0IIETO 00pa30oBaHus y 00ydaromerocs 0yayT

c(hopMUPOBaHBI CISAYIOIMINE TUIHOCTHBIE PE3yJIbTATHI B YACTH:

1) mnaTpmoTH4YecKOro BOCIUTAHUSA:

- IPOSIBJICHNE MHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NIECKON HAYKH;

- IEGHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYKJI€HUH OOIIECTBEHHO 3HAUYMMBIX M 3THUYECKUX MPoOIeM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUI (DU3HKY;

- OCO3HAHME BAKHOCTU MOPAJIbHO-3TUUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHUS

- BOCHPUATHE 3CTETUYECKHX KadecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO MOCTPOEHHS, CTPOTrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHWE ILIEHHOCTH (U3NYECKON HAyKM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIEH COCTABIISIIOIIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JH0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSl U IMOLMOHAJIBLHOI0 0JIArONOTYYHS:

- OCO3HaHHUE IIEHHOCTH 0€30MacHOro 00pa3a *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH
paBwil 0€30MacHOrO IMOBEACHHUS Ha TPAHCIOPTE, Ha JOporax, € DJJIEKTPUYECKUM U TEIUIOBBIM
000pyZ0BaHNEM B JOMAIIHUX YCIOBHSIX;

- chopMHUpPOBAaHHOCTH HaBbIKa pedriekcuy, TpU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TAaKOTO e MpaBa y
JIPYroro 4eyioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTMBHOE y4YacTHE B PEUICHUH MPAKTUUYECKHUX 3a]a4 (B paMKax ceMbU, 00pa30BaTebHON OpraHu3anuy,
ropoja, Kpas) TEXHOJOTHYECKOW M COIMAIIbHON HaIpaBJICHHOCTH, TPeOYIOIIUX B TOM 4YHCIE U
(bu3nUecKrux 3HAHUMH;

- HHTEPEC K MPaKTUIECKOMY M3yUeHHIo mpodeccuii, CBI3aHHBIX C (UBNKOM;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

- OpHUEHTalUsl Ha NMpUMEHEHHe (PU3UYECKUX 3HAHUN A peleHHs 3a7ady B o0JacTU OKpyXKarouiei
Cpelibl, INIAHUPOBAHUS [TOCTYNKOB U OLICHKU UX BO3MOKHBIX MOCIIEICTBUN JIJIs1 OKPYIKAIOILIEH CPEbL;

- OCO3HaHHME ITI00ATBLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTanuu K M3MEHSIIOIUMCH YCJIOBHSAM COUMAIBLHON M NPUPOJIHOM Cpeabl:

- MOTpeOHOCTh BO B3aWMOJEWCTBUM IPHU BBIIIOJHEHUU HCCIEAOBAHUNA U TPOEKTOB (PUINUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTb;

- MOTpeOHOCTh, B (OPMUPOBAHMU HOBBIX 3HAHWUN, B TOM uucie (HOpMyIHpOBaTH HJIEH, TMOHATHS,
TUTNOTE3BI O QU3UUECKUX O0BEKTAX U SIBJICHUSX;

- 0CO3HaHME Je(HUIIMTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IUTAHUPOBAHHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;



® - CTPCMJICHHUC aHAJIM3UPOBATH U BLIABJIIATL B3dMMOCBA3U IIPUPOIBI, O6H.I€CTB& U 3KOHOMHKH, B TOM

YHCJIC C UCITIOJIb30BAHUEM (I)I/I3I/IIICCKI/IX 3HaHI/II71;

® - OICHKAa CBOMX JEHCTBHI C Y4Y€TOM BIHSHHUS Ha OKPYXAIOUIYIO Cpedy, BO3MOXKHBIX TJI00aIbHBIX
OCJIEJICTBUIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBOeHHs MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUS Y
oOyuaromierocsi OyayT cOpMHpPOBaHBI MeTampeAMeTHbIe Pe3yJbTAThl, BKIOYAIOIINE IMO3HABATEIHHBIC
yHHUBEpCcaJdbHble yueOHBbIE JeWCTBHS, KOMMYHHKATHUBHBIE YHUBEpCajdbHble ydeOHBIE JeHCTBHS,
peryJsITUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE TEHCTBUS.

ITo3naBaTebHbIE YHMBepCAJIbHbIE YUeOHbIE el CTBHUS

Ba3oBble JJoruuyeckue AeiicTBUA:

BBISIBJIAATh M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKNA OOBEKTOB (SIBICHHIA);

YCTaHABJIMBATh CYIIECTBEHHBIH TNPU3HAK KJIACCU(PHUKAIMK, OCHOBAHHMS s OO0OOIIEHHS U
CPaBHEHHS,

BBISIBJIATh 3aKOHOMEPHOCTM M NPOTUBOPEYHMsI B paccMaTpuBaeMbIX (akTax, [JaHHBIX H
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;

BBIABJIAITH NPUYHUHHO-CJIICACTBCHHLIC CBA3U IMPU HU3YUYCHUU (I)I/ISI/I‘IGCKI/IX SIBJICHUN U mponeccos,
JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM JETYyKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOYEHHH, BBIIBUraTh
THUIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I'~ICCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHuss ydyeOHOM (¢u3nyeckol 3agaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pEIICHHs, BbIOOp Haubosiee MOAXOJAIIET0 C Y4ETOM CaMOCTOSITENIBHO
BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTe/ILCKHe AeiicTBUSA.

HCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOAWTH MO CaMOCTOSTEIbHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXHBIA (QU3NUECKUIt
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUBNICCKOTO SIBIICHUS;

OLICHWBAaTh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HWHGOpPMAIMIO, TMOJYYCHHYI0O B XOJE
MCCIIEI0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIUPOBATh OOOOIIEHHUS ¥ BBIBOJBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3ZMOXHOE JlajibHEHIIIee pa3BUTHE (GU3HUECKUX MPOIIECCOB, a TAKXKE BBIJBUTATh
MIPEIIOJIOKEHUST 00 UX PA3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PabGora ¢ unpopmanmeii:

MPUMEHSATh Pa3IMYHble METOJbl, HHCTPYMEHTBI U 3alpOChl MPH MOUCKE M 0TOOpe MHpOopManuu
WJIU TAaHHBIX C YYETOM MPEIOKEHHON yueOHOM (pU3NUecKon 3a/1auu;

aHaAJIM3UPOBaTh, CHUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HH(OPMALMIO PA3IUYHBIX BUAOB U
dhopm mpeacTaBIeHNUs;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMalbHYI0  (opMmy mpeacraBieHuss uHDOpMaLUU |
WTIOCTPUPOBATH PEIIaeMbIe 33/1a4U HECIOKHBIMU CXEeMaMH, TharpaMMaMu, HHOU TpaduKoi U ux
KOMOHMHAIIUSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIIbHBLIC yqeﬁnble JeHCTBHUA:



B XO0/e OOCyXJeHHUs Y4eOHOTro MaTepuasna, pe3yibTaToB JabOpaTOpHBIX pabOT U MPOEKTOB
3aJjaBaTh BONPOCHI O CYIIECTBY OOCYXJaeMOH TeMbl M BBICKA3bIBaTh HJCH, HAllCJICHHbIE Ha
pelIeHre 3a7a9u U ToJJiepKaHue 01arokenaTeIbHOCTH OOIIECHUS;

COIOCTABIIATh CBOM CYXKICHHS C CYXJICHUSMHU APYTUX YYaCTHHKOB JHanora, OOHApYy>KHWBaTh
pa3iuure U CXOJICTBO MO3UIINN;

BBIPQXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;

myOJUYHO TMPEACTABIATh PE3YJIbTAThl BBIMOJTHEHHOTO (U3WYCCKOTO ONbITa (IKCIICPUMEHTA,
WCCJICTIOBAHMUSI, IPOCKTA);

MMOHUMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/JHON W MHIUBUIYATBHOW paOOThI IPH PEIICHUH
KOHKPETHON (PM3HUYECKOM MPOOIEMBIL;

MPUHUMATH TEJIM COBMECTHON JEATEIHHOCTH, OPraHU30BBIBATH JICHCTBUS 1O €€ JIOCTHIKCHUIO:
pactpeenaTh poiiu, 00CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHON paboThl, 00001IaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

BBITIOJTHATH CBOIO YacThb pabOThI, TOCTUTAsi KAYECTBEHHOTO pe3ysibTaTa M0 CBOEMY HAIPABIICHUIO U
KOOPJMHUPYS CBOU JACHCTBUSI C IPYTMMH WIEHaMU KOMaH/Ibl;

OLICHMBAaTh KAuyeCTBO CBOErO BKJIaJa B OOMIMH MPOAYKT IO KPUTEPUSAM, CAMOCTOATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranu3amnusi:

BBISIBJIATh IPOOJEMBbI B JKU3HEHHBIX M YUYEOHBIX CHUTyalMsAX, TpeOyoOWMX Uil peLIeHUs
¢bu3nUecKux 3HaHUMH;

OPHEHTUPOBATbCA B PA3IMUYHBIX IMOAXOJAX MNPHUHATUSA PELIeHUH (MHAMBUAYAIbHOE, IPUHATHE
pEeLIeHus B IpyMIe, IPUHITHE PEILICHUI TPYIION);

CaMOCTOSITENIFHO COCTABIISATh AITOPUTM pelieHHs (PU3NUECKOM 3a7auu WK IJIaHa MCCIEIOBAHUS C
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh IpeJiaraeMble
BAPUAHTHI PELICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CaMOKOHTpOJIb, IMOLMOHAJIbHBINA HHTEJLJIEKT:

JaBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U IpeJyiaraTh IJIaH €€ N3MEHEHNUS;

OOBSICHATh MPUYNHBI JOCTHKCHHUS (HEHOCTHIKCHHSI) PEe3yJbTATOB NEATEIHHOCTH, 1aBaTh OICHKY
nprOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM WYHCI€ B XOJ BBITOJHEHUS (HUINIECKOTO
UCCJIEIOBAHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIIMXCS CHUTYyaluil,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIMX TPYAHOCTEM;

OLIEHHBATh COOTBETCTBUE PE3yibTaTa LHENH U YCIOBUSIM;

CTaBUTh ceOsl HA MECTO APYroro 4eioBeKa B XOJAE CHopa WM AUCKYCCHHM HAa HAy4YHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUSI M JIOTUKY JIPYTOTO;

MpHU3HaBaTh CBOE MPaBO HAa OMIMOKY MpHU pelIeHWH (U3NYECKUX 3a7ad WIM B YTBEPKICHHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYTroro.



IMPEJAMETHBIE PE3YJIBTATbBI

K koHuy oOydyenus B 7 KJjacce NpeIMETHbIE pe3yJbTaTbl Ha Ga30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y 00YUAIOMIUXCS YMEHU:

® CTIOJIH30BATh TOHATHS: (PU3NYECKHE U XUMHUECKUE SBICHHS, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, SAWHUIIB (PU3MUECKUX BEJIWYHMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMA BeliecTBa (TBEPIOE,
KUJKOE, razoo0pa3HOE), MEXaHHYeCKOoe [BUKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MpPSIMOJIUHEHHOE),
TPAaeKTOpHUs, paBHOAEHCTBYIOLIass cuia, JAedopmanus (ympyras, IJIacTHYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

epa3nnyath sBieHus (Auddy3us, TEmIoBoe IBUKEHHE YACTULl BEIECTBA, PABHOMEPHOE JBH)KEHUE,
HEPaBHOMEPHOE IBUKCHUE, WUHEPLMS, B3aUMOJCHCTBHUE TEJl, PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOU
OCbIO BpAILEHUS, Nepeaaya JaBIeHusl TBEPIbIMU TEIaMH, KUAKOCTIMU U Ta3aMH, aTMOC(EpHOE JIaBIeHHE,
IUIaBaHKE TeJ, MPEBPAILEHUs] MEXaHUUECKON YHEPIHH) MO OMKCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE M3YyUEHHBIX (U3UUECKUX SBJICHUN B OKPY’KAIOLIEM MHpE, B TOM YHCIE
¢du3uueckue SBICHHUS B MPUPOJE: MPUMEPHI ABHKEHHS C Pa3IMYHBIMM CKOPOCTSAMHU B KHBOW M HEKUBOU
npupoze, NSHCTBUE CUIIBI TPEHUs B MPHPOJIE M TEXHUKE, BIMSHHE aTMOC(HEPHOTO AABICHHUS HA >KHUBOM
OpraHu3M, IUIaBaHHWE PbIO, pblUuard B TeEJE€ YEJIOBEKa, MPH 3TOM NEPEBOAUTHh MPAKTUYECKYIO 3ajJady B
yueOHY10, BBIAETIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

® ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl M (PU3MUECKUE SBICHMS, UCIONb3Ys (U3NUYECKHE BEIMUYHUHBI
(Macca, 00bEM, MIOTHOCTh BELIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHAS CKOPOCThb, CHJIA YHPYTOCTH, CHIIA
TSOKECTH, BEC Tella, CUJa TPEHUs, JaBiieHue (TBEPAOrO Telsa, >KUIKOCTH, a3a), BbITAIKMBAIOLIAs CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIBI, KO3(P(GUIMEHT TOJIe3HOTO JCHCTBUS
MEXAaHHU3MOB, KHHETHYEeCKass M TMOTEHIUallbHas »JHEprusi), MpH ONUCAaHUH TPaBUIbHO TPAKTOBATH
(U3UUECKnil CMBICI UCTIOIb3YEMBIX BEJIMYMH, X 0003HAYEHUS U €ANHULIBI (PU3NYECKUX BEJTUYNH, HAXOJUTh
(dopMyIIbl, CBS3BIBAIONIME AAHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTMMHU BEIWYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

® XapaKTepu30BaTh CBOIMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOIECCHI, UCTIOIB3YS MPaBHia CIOKCHHS
cu (BIOJb OJIHOM mpsiMoil), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumeza, MpaBUJIO PaBHOBECHS pblyara
(6;moka), «30510TO€ MPaBUJIO» MEXAaHUKHU, 3aKOH COXPAHEHUS MEXaHWYECKON SHepruu, Mmpu 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €0 MATEMaTUYECKOE BbIPaKEHHE;

© 00BSCHATH (PU3UUECKUE SBJICHHS, IPOLIECCHl M CBOWCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
IIPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH IPUUYUHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE
u3 1-2 JIorM4ecKkux IaroB ¢ OMoOpod Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (U3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

epemarh pacuy€THble 3adaud B 1—2 JeHCTBUS, HCHONB3YyS 3aKOHBI U (HOPMYJbI, CBSA3BIBAIOIINE
¢u3nyeckue BEITMUYMHBI: Ha OCHOBE aHAJIM3a YCJOBMSI 3aJauM 3allMChIBaTh KPaTKOE YCJIOBHE, MOJCTABIIAThH
¢u3nueckre BeITUYUHBI B (OPMYJIBI U IPOBOJUTH PACUEThl, HAXOIUTh CHPABOYHBIE JaHHbIC, HEOOXOAUMBIE
JUISL PEeUICHUs 33/1a4, OIICHUBATh PEAIMCTUYHOCTH MOJTy4YeHHON (PU3NUECKON BETHYUHBI;

® pacrio3HaBaTh NPoOJIEMbl, KOTOPHIE MOXKHO PEIINUTh IIPU MOMOIIHN (PU3HUUECKUX METOJIOB, B ONMUCAHUU
UCCJIEJIOBAHMS BBIAEIATh IPOBEPAEMOE IPENAIONIOKEHNE (TUIOTE3y), pa3iuyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBINH pe3ybTaT, HAXOUTh OLIMOKH B XOJI€ OIbITA, JIENaTh BBIBOJIBI 110 €T0 pe3ysIbTaTaM;

®[IPOBOJIUTh OMNBITHI MO HAOMIONEHHIO (U3NYECKUX SBICHMH MM (U3NYECKUX CBOWMCTB TeIl:
(dbopMyIIHpOBaTh MPOBEPSIEMbIE TPEINON0KEHUS, COOUPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHuUS,
3aMUCBIBAaTh X0l ONBITA U (HOPMYIUPOBATH BHIBOIBI;



® BHITIOJIHATH NPSMbIE U3MEPEHNUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CHIIbI U TEMIEpaTyphl C
UCIIOJI30BAaHUEM AHAJIOrOBBIX W LUQPOBBIX NPUOOPOB, 3amHUCHIBATh IOKa3aHUSA HPUOOPOB € Yy4ETOM
3aJ1aHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHU;

®[IPOBOJIUTH HMCCIICIOBAaHHE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JPYyro ¢
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH (3aBHCHUMOCTH IYTH PAaBHOMEPHO IBMXKYLIETOCS Tejla OT BPEMEHU
JNBUKEHMSI Tella, CUJIBI TPEHUS CKOJBXKEHMsI OT Beca Teja, KayecTBa OOpabOTKM IMOBEPXHOCTEH Tel U
HE3aBHUCHMOCTH CHWJIbl TPEHHUS OT IUIOLIAJN CONPHUKOCHOBEHMS TEJ, CHUJIBl YIPYrOCTH OT YJUIMHEHHUS
NPY>KUHBI, BBITAIKHBAIOIIEH CHJIBI OT 00BbEMa MOTPY:KEHHONW YaCTH Tela W OT IUIOTHOCTHU KHJIKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTH Tella, OT TJyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs Tel,
YCIIOBHI PaBHOBECHS pbldara v OJIOKOB), Y4aCTBOBAThH B IUIAHUPOBAHUH y4eOHOTO MCCIEIOBAHUS, COOMPATH
YCTAaHOBKY M BBINOJHATh HU3MEPEHUs, CIeAys MpeIOKEeHHOMY IUIaHy, (UKCHpPOBATh pe3yJIbTATh
HOJYYEHHOW 3aBHCHMOCTH (PM3UYECKUX BEIMYMH B BHJIE NPEAJIOKEHHBIX TaOiaull W TpaduKOB, AeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMSI;

® [IPOBOJIUTh KOCBEHHbIE W3MEPEHUs (PU3MUYECKHX BEMUYMH (IUIOTHOCTh BEIIECTBA IKUJIKOCTH U
TBEPAOIO Tella, CHJIa TPEHMSI CKOJIbKEHHs, JTaBJICHHE BO3/yXa, BBITAJIKHBAIONIAs CHUJIA, JEUCTBYIOIIAs Ha
HOrpyKEHHOE B JKUJIKOCTb Teslo, KO3(PULMEHT MNOJEe3HOro AEHUCTBHSI MPOCTHIX MEXAaHU3MOB), CIEIys
NPEJIOKEHHON MHCTPYKLUH: MPHU BBIMOJIHEHUN HW3MEPEHUH COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHNUE UCKOMOM BEJIMYNHBI,

e co0MI01aTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MpH padoTe ¢ 1a0b0paTOPHBIM 000pyI0BaHHEM;

e yKa3plBaTh MPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BEChl, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIUECs COCYy/bl, OapoMeTp, phlyar, MOJBMKHBIA W HETIOABMKHBINA OJIOK, HAKJIOHHAS
IUIOCKOCTB;

® XapaKTepu30BaTh MPUHLUIBI ASUCTBUS MU3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOi
Ha MX ONucaHus (B TOM 4YHCIE: MOAIMIMIHUKHA, YCTPOWCTBO BOJOMNPOBOJA, THUAPABIMYECKHM Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHONIb3ys 3HAHHS O CBOMCTBAX (U3MUECKUX
SBJICHUN ¥ HE0OXOAMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOANUTH NpPUMEPHI (HAXOAUTH HHPOPMALMIO O MpUMepax) MNPAKTUUYECKOTO HCIIOJIb30BAHUS
¢u3nuecknx 3HAHMKH B TIOBCEAHEBHOM JKM3HU s oOecredeHusi O€30MacHOCTH IpH OOpalleHuH ¢
npubOpaMu M TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHUS 30POBbs M COOIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

® OCYIIECTBJIATE OTOOP HCTOYHMKOB HHpOpMauuu B VIHTepHETE B COOTBETCTBUU C 3aJJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CPAaBHEHMSI PA3IMYHBIX HCTOYHHKOB
BBIJICJIATh MH(OPMAILUIO, KOTOpast ABISETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;

® [ICTI0JIb30BATh MPHU BBIOJHEHUH YUYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOTro
COJIEp’KaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTh VHTepHeT, BiaaneTh NpUEMAaMHU KOHCIEKTUPOBAaHUS
TEKCTa, IpeoOpa3oBaHus HHOOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCbMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpOpMaMu (HU3UYECKOTO COACp)KAaHUS, B TOM YHCIE IyOJUYHO JAeNaTh KpaTKUe COOOIIEHUS O
pe3yabpTaTax IMPOEKTOB WIM Y4YEOHBIX MCCIEJOBAHUM, MPH ITOM TPAMOTHO MCIIOJIB30BaTh H3yYEHHBIN
HNOHATHIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATH BHICTYIUICHUE NIPE3CHTALIUCH;

®IIpU BBINOJHEHUM Y4YeOHBIX MPOEKTOB W MCCIENOBAHUM paclpenensTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICEHHBIMM 3aJjauaMH, CJIEIWUTh 3a BBIIOJHEHMEM IUIaHA [JEHCTBUM, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ] B  JIEATEIBHOCTb TIPYNIbI, BBICTpAaUBaTh KOMMYHHMKaTHUBHOE
B3aMMOJCHCTBHE, yUNTBIBASI MHCHHUE OKPYKAIOIIHX.



K koniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OpMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUI:

® [ICII0JIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMUKEHHE aTOMOB W MOJIEKYJ,
arperaTtHble COCTOSTHUSI BEILECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tena, HACHIIIEHHbI U HEHACHIIIEHHBIN
nap, BJIaXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOM JABHUraTesb, 3JE€MEHTapHBIH
UIEKTPUYECKUMN 3apsijl, JIEKTPUUECKOE IO0JIE, IPOBOAHUKM U AUDJIEKTPUKHU, NOCTOSHHBIA 3JIEKTPUUYECKUN
TOK, MArHUTHOE TIOJIE;

e pa3jauuaTh SIBIECHUA (TEIJIOBOE pACHIMPEHUE U C)KaTue, TEeIUloNepenada, TEIJIOBOE pPaBHOBECHE,
CMauMBaHME, KallWUIAPHBIE SBJIEHUS, MHCIAapeHHe, KOHAEHCAllUs, IUIaBJIEHUE, KpUCTaIU3alus
(oTBepaeBaHKE), KUIEHUE, TeIulonepeaavya (TEeIUIONPOBOIHOCTh, KOHBEKIUS, W3IIYYCHHE), DJICKTpU3aIUs
TeJ, B3aUMOJEICTBHE 3aps/ioB, NEHCTBUS 3JIEKTPHUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJAEHCTBHE
MarHuToB, JEHCTBME MAarHUTHOIO IOJIsI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT WHAYKLIHS) IIO
ONMCAaHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (uU3nueckoe
SBJICHUE;

® pacrio3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPY’KaIOLEM MHpE, B TOM 4YHCIIE
¢u3uueckue SBJIEHUS B MNPUPOJE: TMOBEPXHOCTHOE HATSIKEHHWE M KalWUIApHBIE SBJICHUS B IPUPOJE,
KpHUCTaJIbl B Ipupoje, usinydyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHes, CHera, O>JEKTpUYEeCKHE SBJICHHS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OpPraHU3MOB,
MarHuTHoOe 1noJje 3emid, Jpeld MoarcoB, poib MAarHUTHOTO TOJIS ISl )KM3HU Ha 3emiie, MOJIIPHOE CUSIHUE,
IpU 3TOM NEPEBOANTH MPAKTUYECKYIO 3a7ayy B y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUECKUX SBICHUM;

® ONUCHIBATh U3yUEHHBIC CBOICTBA TNl M (PU3MUECKUE SBICHMS, UCIONb3Ys (U3NUYECKUE BEINYHUHBI
(TemnepaTypa, BHyTPEHHSISI SHEPTHUsi, KOJIUYECTBO TEIUIOTHI, YJelbHas TeIJIOEMKOCTh BELIECTBA, yleIbHas
TEIUIOTa TIUIABJIEHUS, YJelbHas TeIuloTa MapooOpa3oBaHUs, yJAedbHas TEIJIOoTa CropaHHsl TOIUIMBA,
KOO(QQHUIMEHT TIOJIE3HOTO JEHCTBHSI TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS BIAXHOCTb BO3yXa,
JJIEKTPUUYECKUM 3apsl, cujla TOKa, AJIEKTPUUYECKOe HampsKEHHWE, CONPOTHBIEHHE NMPOBOAHUKA, yIEIbHOE
COIIPOTHBIICHUE BELIECTBA, pab0oTa M MOIIHOCTH D3JEKTPUYECKOTO TOKA), MPU OMUCAHWU TPABUIBHO
TPaKTOBATh (PU3MUECKUN CMBICT MCIIOJIb3YyEMbIX BEJITUYMH, 0003HAUEHUS U €IUHULBI (PU3HUECKUX BEJINYMH,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

® XapaKTepu3oBaTh CBOMCTBAa TeJd, (U3MUECKHE SBJICHUS U IPOLECChl, MCHOJIb3ysl OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOEHUS BELECTBA, MPUHIIMII CYNEPIO3UIMU HojeH (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa Juid ydacTka Lenu, 3akoH [[xoyns—Jlenna,
3aKOH COXpPaHEHHs SHEPTHH, NMPHU STOM JaBaTh CIOBECHYIO (DOpPMYyIMpPOBKY 3aKOHAa W 3alUCHIBATH €TO
MaTeMaTHYECKOE BbIPa)KEHUE;

® 00BACHATh (hU3MUECKUE MPOLECChl M CBOMCTBAa Tell, B TOM YHUCIE€ M B KOHTEKCTE CHUTyalUi
PaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BbIABIATH NPUYMHHOCIEICTBEHHbIE CBSA3H, CTPOUTh OOBSICHEHUE
u3 1-2 JIorM4ecKux IIaroB ¢ OMoOpodl Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (U3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

epemarh pacuéTHbIC 33Ja4d B 2—3 JEHCTBUSA, HUCIONB3YysS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢usnyeckue BEJIWYMHBL: HA OCHOBE aHajW3a YCJOBHS 3a/ayd 3alUChIBATh KPAaTKOE YCIOBUE, BBIABIATH
HEJI0OCTAaTOK JAaHHBIX Ui peIleHHs 3a7auu, BEIOUpaTh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ peleHMs,
IPOBOJUTH PACUYETHI U CPABHUBATH [10JyUYEHHOE 3HaUeHHE (PU3UUYECKON BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEILIUTh MPH MOMOIIN (PU3NUYECKUX METOAOB, UCHOIb3YSI
ONMCAaHUE HCCIIEOBaHMs, BBIACIATH MPOBEPAEMOE INPEANOIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSIKA
IIPOBEJEHUS MCCIIEN0BAHNUS, 1€TaTh BBIBOBL;



®[IPOBOJIUTH ONBITHl MO HAOMIONEHUIO (QU3MUECKUX SBICHUH WM (PU3MUECKUX CBOWCTB Tl
(KanuUIApHbIE SBJICHMS, 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT ero 00bEMa, TeMIIEpaTypbl, CKOPOCTH IIpoLiecca
OCTBIBAHUS U HarpeBaHMs IPU U3JIyYEHHUH OT LBETA U3JIydarollel (Ioriouaroiei) NoBepXHOCTH, CKOPOCTh
UCHApeHusT BOABI OT TEMIEpaTyphl JKUIAKOCTU M IUIOMAAM €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel u
B3aMMOJCHCTBUE JJIEKTPUYECKUX 3apsAL0B, B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BH3yaau3alus
MarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO IOJIsI HA IPOBOJHUK C TOKOM, CBOWMCTBA
3JIEKTPOMAarHUTa, CBOWCTBA 3JEKTPOJBUTATENS IOCTOSIHHOTO TOKa): (opMynupoBaTh IpOBEpsieMble
IPEIIONIOKEHNs, coOOMpaTh YCTAaHOBKY W3 IMpPEIJIOKEHHOIO O0OpYJIOBaHMs, OINHUCHIBATh XOJ OIBITa U
(GopMyIMpOBATH BBIBOABI;

© BBINIOJIHATD INPSMBIE U3MEPEHMsI TEMIEPATypbl, OTHOCUTEIBLHOW BIA)XHOCTH BO3yXa, CHJIBI TOKA,
HalpsDKEHUs. ¢ UCMOJIb30BAHUEM AHAJIOIOBBIX MPUOOPOB M JATYMKOB (PM3UUECKUX BEJIUYMH, CPAaBHUBATb
pe3yNbTaThl U3MEPEHU ¢ YIETOM 3a/1aHHOI a0COIFOTHOM MOTPEITHOCTH;

®IPOBOJUTH HCCIEIOBAaHME 3aBHCUMOCTH OJHOM (U3UYECKOM BEJIMYMHBI OT JPYyro ¢
UCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHBIIEHHS IPOBOJHUKA OT €T0 JUIMHBI, IUIOLIaIN
MOTIEPEYHOI0 CEUEHUsI M YAEIbHOTO CONPOTHBIICHUS BELIECTBA MPOBOJHUKA, CHJIBI TOKAa, MIYIIEro 4epes
IIPOBOJHMK, OT HANpPSDKEHUS HA IPOBOJHMKE, MCCIEAOBAHHUE IIOCIECJOBATEIBHOIO M IapajlIeIbHOIO
COEJIMHEHUI NPOBOJHHUKOB): IUIAHUPOBATh UCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATh U3MEPEHUS,
clefysl MpPeUIOKEHHOMY IUIaHy, (PUKCHUPOBATh Pe3yJbTaThl MOJYYEHHONH 3aBUCUMOCTH B BUAE TaOIUI] U
rpaduKoB, JeNaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIIEJOBAHMS;

® [IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PHU3NUYEeCKUX BeNWYUH (yIeslbHas TEMJIOEMKOCTh BEIECTBa,
COMpPOTHBIIEHUE MPOBOAHMKA, paboTa M MOILIHOCTh 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHUS,
coOMpaTh KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPeIOkKEHHOM MHCTPYKLIMHU, U BBIUUCIATH 3HAUYCHUE
BEJIMYUHBI;

e coOMI0IaTh MPaBHJIa TEXHUKH 0€30MIaCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000py10BaHHEM;

® XapaKTepu30BaTh MPUHLUIBI ASHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C ONOPOii
Ha MX ONHUCaHUA (B TOM YHCIE: CUCTEMa OTOIUICHHMsI JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIIepMETp,
BOJIbTMETP, CUETUYHUK DIJIEKTPUUYECKOW SHEPruM, 3IIEKTPOOCBETUTENIbHBIE NPUOOpBI, HArpeBaTEIbHbIC
INEKTPONPUOOpEl  (IIPUMEPHI), INEKTPUUYECKUE MPEIOXPAHUTEIHN, OSJICKTPOMArHUT, JJIEKTPOJBUIaTelNlb
HOCTOSIHHOTO TOKA), UCHOJb3Yys 3HAHHUS O CBOWCTBaX (PM3MUECKUX SBJICHUH M HEOOXoIuMble (pU3HUECKue
3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThle TEXHUYECKHE YCTPOICTBAa M HU3MEpUTENbHbIE NPHOOpPHI MO CXeMaM H
CXEMAaTU4YHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETpP, TUIPOMETP, JIBUraTellb
BHYTPEHHETO CrOpaHHUsA, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI D3JIEKTPUUYECKHX LENel ¢
MOCJIEI0BAaTENbHBIM W TapajlieIbHbIM COEIMHEHHUEM D3JIEMEHTOB, pa3jinyas YCJIOBHble 0003HAUYECHHUS
JJIEMEHTOB JJIEKTPUUECKUX LIETIEH;

® [IPUBOANUTH MpPUMEPHI (HAXOAUTH HHPOPMALMIO O MpUMepax) MNPAKTUYECKOTO MCIIOJIb30BaHUS
¢u3nuecKux 3HAHMH B TOBCEAHEBHOM JKM3HM A obOecredeHus O€30MacHOCTH IpH OOpallleHHuH ¢
npubOpaMu M TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHUS 3A0POBbS M COOIIOACHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

® OCYIIECTBIIATh NOUCK HHpOpMaLnU GU3NIECKOT0 coaepkaHus B IHTepHeTe, Ha OCHOBE UMEIOIIUXCS
3HAHUA M TMYTEM CpPaBHEHUS JTOTOJHUTENBHBIX MCTOUYHUKOB BBIIEIATh MHPOPMAIUIO, KOTOpas SBISETCS
IPOTUBOPEUYMBOM MM MOXKET ObITh HEIOCTOBEPHOI;

® [ICTI0JIb30BATh MPH BBIIOJHEHUU YUYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3NUECKOTro
COJIep’KaHus, CIPAaBOYHBIE MaTepHalbl, pecypcsl ceTh VHTepHeT, BianeTs NpUEMAaMHU KOHCIEKTUPOBAaHUS
TEKCTa, IpeoOpa3oBaHus HHOOPMAIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



®C03/1aBaTh COOCTBEHHBIE NMHUCBMEHHbIE U KpaTKHE YCTHBIE COOOIIEeHus, 00001as nHpopMaIHio U3
HECKOJIbKUX HMCTOYHHUKOB (PU3MYECKOIO COJEpXaHMsA, B TOM 4YHCIE IMyOJUYHO NMPEACTaBIATh PE3YIbTaThl
NPOEKTHOM MM MCCIIEIOBATENbCKON NeATeNbHOCTH, IMPH 3TOM TPAaMOTHO HCIOJIb30BaTh H3YUYCHHBIN
MOHSATHIHBIN anmapaT Kypca GU3HUKH, COPOBOXKIATH BBICTYIUICHHE MTPE3CHTAINCH;

®IIpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHMNA (U3NYECKUX IPOLECCOB paclpeiessaTh
00s13aHHOCTH B TpPYIIIIE B COOTBETCTBMM C IOCTaBJICHHBIMHU 3a/ladyaMH, CJIEAUTHh 3a BHIIOJHEHUEM IUIaHA
NeMCTBUI M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBIM BKJIaa B JESITEIbHOCTH TPYIIIH,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, MTPOSBIISSA TOTOBHOCTh pa3pemaTh KOH(QIHUKTEHI.

K koHiy oOyueHuss B 9 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUI:

® [ICII0JIb30BATh TOHSTHUS: CUCTEMa OTCYETA, MaTepHalibHash TOYKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWXKEeHMs, aeopmanus (ymnpyras, IUIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJI0, LEHTP TSHKECTH
TBEPOTO TeNa, PaBHOBECHE, MEXaHWYECKHE KOJNeOaHus M BOJHBI, 3BYK, HH(pa3ByK M YJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U J1aJIbHO30PKOCTD,
CHEKTpBI UCITYyCKAaHUs U NOIJIONIEHMs], allb(a, OeTa- U raMMa-u3IyyeHHs, U30TOIIbI, AIepHas SHEPreTHKa;

® pa3nyaTh SABJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
OpsSMOJIMHEMHOE JBM)KEHUE, CBOOOJHOE TMaJeHHE TeJ, PABHOMEPHOE JBM)KEHHE II0 OKpY>KHOCTH,
B3aUMOJICICTBHE Tell, peaKTUBHOE JBIDKEHHE, KOJieOaTelbHOe IBMKEHUE (3aTyXaloUlHe W BBIHYKICHHbIC
KOJIeOAaHus), PE30HAHC, BOJHOBOE JBI)KEHHE, OTPaKEHHE 3ByKa, MPSIMOJIMHEHHOE pacnpocTpaHeHue,
OTpa)keHHE U TPEIOMJICHHE CBETA, MOJHOE BHYTPEHHEE OTpPa)XCHHE CBETa, pasjio’KeHue Oelloro cBera B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX I[BETOB, JUCIEPCHs CBETa, €CTECTBEHHAs pPaJHOaKTUBHOCTD,
BO3HHKHOBEHHUE JIMHEHYATOr0 CIEKTpa M3JIy4eHHUs) M0 ONMMCAHUIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

® pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXarolleM MUpe (B TOM 4HCIe
(du3ndeckre SBICHUS B IPUPOJEC: MPIIUBBI U OTIHBHI, IBIKEeHHE TutaHeT COTHEYHON CHCTEMBI, PEaKTHBHOE
JIBI)KEHUE KMBBIX OPTaHU3MOB, BOCHPHUSATHE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 53XO, LIB€Ta TeJl, ONTHYECKHUE SBJIECHUS B MpHUpPoOJEe, OHOIOrHYecKoe JIeHCTBUE BUAMMOIO,
yIbTPaUOIETOBOTO W PEHTTEHOBCKOTO H3JIyYEHHUH, €CTeCTBEHHBIH paJMOAKTUBHBIM (DOH, KOCMHYECKHE
Jy4H, PaIMOAaKTUBHOE H3IIyUYeHHE TNPUPOJHBIX MHUHEpAJIOB, JEHCTBHE pPAJMOAKTHBHBIX HW3IYYCHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IMEPEBOANUThH MPAKTUUECKYIO 337a4y B yUEOHYIO, BBIIEIATh CYIIECTBEHHbIE
cBoMcTBa (IMPU3HAKHU) GU3HUECKUX SBICHUI;

® ONUCHIBATh U3yUEHHBIE CBOMCTBA TNl M (PU3MUECKUE SBICHMS, UCIONb3Ys (U3NYECKHE BEINYHUHBI
(cpenHsist 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM JIBUKECHUH, YCKOPEHUE, NEpEeMEIICHUE, MyTh,
yIJ0Basi CKOPOCTh, CHJIa TPEHUS, CUJIa YNPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO IMaJeHHS, BEC
TeNa, UMITYJIbC Tela, UMITYJIbC CHJIbI, MEXaHHUECKas paboTa U MOIIHOCTb, OTEHLIMATIbHASI SHEPTUs Tena,
HOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS YHEPIUs CKATOM MPYKUHBI, KHHETUYECKasl SHEprus,
NOJIHAs MEXaHUYeCKasl YHEPTUs, MEePHO U 4acTOTa KoJeOaHUi, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, II0Ka3aTejlb MPEIOMJICHHUS Cpeibl), NpPU ONHUCAHUU TNPABUIBLHO TPAKTOBATh
(U3UYECKU CMBICT WCIOIB3YEMBIX BEIMYUH, 0003HAYCHHS M €AWHUIBI (PH3MUECKUX BEIMYHMH, HAXOAHUTh
(GopMyIIbl, CBS3BIBAIOLIME AAHHYIO (DU3MUECKYIO BEIMUYMHY C JAPYIMMHU BEJIMYMHAMH, CTPOUTH Ipaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U IPOLECCHI, UCIOJIB3YS 3aKOH COXPAaHEHUS
9HEpPIruM, 3aKOH BCEMUPHOTO TATOTEHUS, NPHUHLMUI CYNEPIO3UIMHA CWJI, HPUHIUI OTHOCHUTEIHHOCTH
lanunest, 3akonbl HbroTOHA, 3aKOH COXpaHEHHUsS HMMITYJIbCA, 3aKOHBI OTPaXCHHsSI M IpPEIOMJICHUS CBETa,



3aKOHBI COXPAHEHUS 3apsIOBOIO U MAaCCOBOT'O YHCEI MPH SACPHBIX PEAKIIHUSIX, IPU STOM JaBaTh CJIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MATEMAaTHYECKOE BBIPAKCHHUE,

® 00BSCHATh (DU3UYECKUE TMPOIECChl W CBOMCTBA TEJd, B TOM 4YHCI€ W B KOHTEKCTE CHTYaIlUii
NPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICIACTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE
U3 2-3 JIOTMYECKHUX IIIaroB C OMOPOH Ha 2—3 M3YYCHHBIX CBOWCTBA (DU3UYECKUX SIBICHUH, (PU3UUCCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEI;

epemaTh pacu€THBIC 3a/laud (OIMHUPAOIIUECS HA CUCTEMY W3 2—3 ypaBHEHHIi), UCTIONB3Ysl 3aKOHBI U
(GopMyITBI, CBSI3BIBaONINE (PU3NUECKIE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4 3aIMChIBaTh KPATKOE
YCJIOBHUE, BBISBIISITh HEJOCTAOIIHME M U30BITOYHBIC JaHHbBIC, BRIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIC
JUIS PEUICHUS], TPOBOIUTH PAcyéThl M OLCHHUBATh PEATUCTUYHOCTh MOJIYYECHHOTO 3HAUCHUs (PrU3nvecKoi
BEJIMYMHBI;

® pacro3HaBarh MPoOIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIN (PU3UIESCKUX METOIOB, UCIOIb3YSI
OIMCaHHUE WCCIICJOBAHMS, BBIICIATh MPOBEPSIEMOE MPEIIOI0KECHNE, OICHUBATh MPABWIBHOCTh TOPSIKA
NPOBE/ICHUS HCCIICIOBAHUS, JICNIaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIFOICHHUH U OIBITOB;

® [IPOBO/IUTH OMBITHI IO HAOIIOICHHIO (PU3NYECKUX SBJICHUI WU (PU3HMYECKUX CBOMCTB Tell (M3ydeHUE
BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs SHEPIHH, 3aBUCHMOCTh MEpPHOAa KOJIEOaHUI TPYKHUHHOTO
MasiTHUKa OT MAacChl Ipy3a M JKECTKOCTH MPYXKHUHBI M HE3aBUCHMOCTh OT aMIUIMTY/bl MaJbIX KOJCOAHWIA,
NPSMOJIMHEHHOE PaCIpOCTPaHEHHE CBETa, PAa3JIOKEHUE OCJIOro CBeTa B CIEKTP, H3YYCHUE CBOMCTB
U300paKCHHSI B IJIOCKOM 3€pKajie M CBOWCTB M300paKeHUsI MpeAMeTa B cCOOMpAroIIel TiH3e, HaOI0IeHNe
CIUTOIIHBIX ¥ JINHEHUYATBIX CIIEKTPOB M3JIyUEHHSI): CAMOCTOSATEIIBHO COOMpATh YCTAHOBKY U3 M30BITOUYHOTO
Habopa 000pyI0BaHMUS, OTIUCHIBATH XOJI OIBITA U €T0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

® [IPOBOJIUTH TMPH HEOOXOJMMOCTH CEPUI0 MPSAMBIX H3MEPEHHH, OMpENeNss CpelHee 3HAYCHUC
U3MepseMOl BeMMUYMHBI ((POKYCHOE paccTosiHuE coOuparouieil JHMH3bI), 00OCHOBBIBATH BBIOOpP criocoba
U3MepeHusl (M3MEPUTEIBHOTO MPUOOopa);

® [IPOBOJIUTh HCCIICJIOBAHUE 3aBUCUMOCTEH (U3NYECKHX BEJIMYMH C KCIOJb30BAHHEM TPSMBIX
U3MEpPEHUil (3aBUCUMOCTh MyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBIDKCHHH O€3 HadaJlbHON CKOPOCTH,
nepro/ia KojeOaHuii MaTeMaTH4ecKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKCHHUSI CBETA OT
yIiia TajeHUsl W yriia TPETOMIICHUs] OT yIyia TaJeHHUs): IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIBHO
coOMpaTh yCTAaHOBKY, (DMKCUPOBATh PE3YJIbTAThl MOJYYECHHOW 3aBHCHUMOCTH (PM3MUYECKUX BEIUYHUH B BUJIC
Ta0uI 1 TpaduKoB, JAeIaTh BHIBOBI 110 PE3YJIbTATaM HCCIICI0BAHNUS;

® [IPOBOJINTh KOCBCHHBIC H3MEPEHHS (PH3UUECKUX BEIMYHH (CPEIHSISI CKOPOCTh U YCKOPCHUE TeJa MPH
PaBHOYCKOPCHHOM JIBM)KCHHH, YCKOPEHUE CBOOOJHOTO NaJCHUS, KECTKOCTh MPYXKUHBI, KOIPDUIUCHT
TPEHUS CKOJIbKCHHS, MEXaHH4YecKasi paboTa U MOIIHOCTb, YaCTOTa U MEPUOJT KOJcOaHUI MAaTEeMaTHUYECKOTO
U MPY)KUHHOTO MAsTHUKOB, ONTHYECKAas CUJIa COOMpAIOIICH JIMH3bI, PaIMOAKTUBHBIN (DOH): MJIAHUPOBATH
U3MEpEeHUsi, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJIHITH U3MEPEHUS, CIEYs MPEII0OKCHHOM
UHCTPYKIIUH, BBIYMCIIATh 3HAYCHHE BEJIMUYWHBI W aAHAJTM3UPOBATh IOJIyUYCHHBIC PE3yJIbTaThl C Y4ETOM
3aJ[aHHOM MOTPEIIHOCTH U3MEPEHHIA;

® COOJTI0OIaTh TpaBUJIa TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1ab0paToOpHBIM 000PYIOBAHUEM;

®paznMyaTh OCHOBHBIC NPU3HAKM M3YYEHHBIX (U3MUSCKHX MOJEICH: MarepualibHas TOYKa,
a0COJFOTHO TBEPAOE TENO, TOYCUHBIN MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO 5/1pa;

® XapaKTepU30BaTh MPHHIUIBI ACUCTBUS H3YYCHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOHCTB C OMOPOW
Ha UX OMHUCAHUS (B TOM YHUCIIE: CIIHIOMETP, TATIYMKH TOJI0KEHHSI, PACCTOSIHUS M YCKOPEHHS, PaKeTa, 3X0JIOT,
OYKH, TIEpUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, I03MMETp, Kamepa BuiibcoHa),
UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PM3MUECKHX SIBICHUN M HEOOXOAUMBIC (PU3MYCCKUE 3aKOHOMEPHOCTH;



®IICTI0JIb30BATh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB IPU PELICHUHM y4eOHO-IPAaKTUYECKHUX 3ajad,
OTITUYECKUE CXEMBI JIJIS IIOCTPOCHUS M300paKeHUH B IIJIOCKOM 3epKajie U cCoOMparoleit JTnH3e;

® [IPUBOANUTH NPUMEPHI (HAXOAUTh HHPOPMALMIO O TNpUMEpax) NPAKTUYECKOTO HCIIOJIb30BAHUS
du3nYecKuX 3HAHUN B TIOBCEJHEBHOW KU3HU IS OOecTeueHus: OE30MacHOCTH TpU OOpalieHuu ¢
npuOopaMu M TEXHUYECKHUMH YCTPOICTBaAMH, COXpaHEHHsI 310POBbsI U COOIOCHUSI HOPM SKOJIOTHYECKOI0
IIOBEJICHUS B OKPY’KaIOLIeH cpesie;

® OCYIIECTBIIATh MOUCK HH(pOpMAIMK (PU3HUECKOro cojaepkaHus B MHTepHeTe, CaMOCTOSATENBHO
(bopMyIHMpys IOUMCKOBBIN 3aMpoc, HAXOAUTh IyTH OIPENIeIeHUs JOCTOBEPHOCTH MOJyUYeHHON HH(pOopMaluu
Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOIMIOJIHUTCIIBbHBIX UCTOYHHUKOB,

® 1ICTI0JIH30BATh MPH BBHINIOJHEHUU YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NIECKOTrO
COZIepKaHus, CIIPaBOYHbIE MaTepHabl, pecypchl cetu VHTepHeT, BaaAeTh NpUEMAMU KOHCIEKTHUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE MH()OPMAIMH U3 HECKOJIbKUX
UCTOYHUKOB (PU3MUYECKOr0 COJACpXkaHMA, IyOJUYHO NPEICTAaBIATh pPE3yibTaThl IPOEKTHOH WM
MCCJIEIOBATENBCKON JEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJNb30BaTh W3YYECHHBIN NMOHATHMHBIN ammapar
U3y4aeMoro pasziena (U3MKH M CONPOBOXKIATh BBHICTYIUICHHE IpE3EHTAalUEH ¢ y4éToM 0coOeHHOCTeH
ayIUTOPUMU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauvecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHnoBaHue pa3/esioB U TeM
Ipakruueckne (UHppoBLIE)
n/n NMPOrpaMmbl Bcero KoHTpoJsbHbIE
padoThI o0pa3oBaTebHbIE
padoThI
pecypcsl
Paznen 1. ®usnka u e€ posib B IO3HAHUU OKPYKAKOLIEr0o MUpa
bu6nmoreka [JOK
1.1 (0)) - 2
H3HKA = HayKa O TPHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
1.2 dusnueckue Be 2 1
HSIHCCRHE BETHAHbL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrectBenHona i METOJ IT03HAa 2 1
TECTBCMHOHAYARbI METOR NOSHAHIA https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Paznen 2. IlepBoHayanbHble CBeJIEHUS 0 CTPOEHHUHU BellleCcTBa
bu6mmorexa [IOK
2.1 C 1
ThoCHHC Bettectsa https://m.edsoo.ru/7f416194
59 JIBMyKeHHE U B3aUMOJICHCTBUE YaCTHII 5 1 bu6mmoreka [IOK
' BELIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTO eIecTBa 2
Iperathbl TOARMA BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHIHCCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bubmorexa HOK

https://m.edsoo0.ru/7f416194
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bu6mmorexa [IOK

33 Cua. Bt e 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBineHus: TBEPABIMU 3 bubmuorexa [JOK
' TeJaMH, KUJIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerme KAKOCTH > https://m.edso00.ru/7f416194
bu6mmorexa [{OK
4.3 ATvocheproe apneHme 0 https://m.edso0o.ru/7f416194
44 JlelicTBHE KUIKOCTU U Ta3a Ha OTPYKEHHOE - 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [{OK
o1 PaboTa u MouHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmorexa [JOK
52 Hpoctbie MeXaHH3MbI > 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
>3 Mexaiieckas SHEpris 4 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KoauvecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3ieioB U TeM
Ne n/m Kontpoabnbie IlpakTuuyeckue (UH(QpPOBBIE)
NMPOorpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypchbl
Paznea 1. TensioBblie siBjIeHUs
bu6mmorexa [JOK
1.1 i 7
(CTpocHue 1 CBOHCTBA BemleCTra https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CILIOBLIE MPOTECChl > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckue 1 MAarHMTHbIE SIBJICHUS
51 DNEeKTPUYECKUE 3apsi/ibl. 3apsHKEHHBIC Tella 7 1 bubnnorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edso0o.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1 7
OCTOSTHHBIN DJICKTPUIECKUI TOK 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [[OK
2. M 1 1.
3 ATHITTHDIC ABTCHIL 6 > https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
DUICKTPOMATHHTHAS HHAY KUK https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIIACC

KoauvecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3ieioB U TeM
Ne n/m Konrpoabubie Ilpaktunueckue (unpposbie)
NMPOorpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypchbl
Paznen 1. Mexannyeckue siBJIeHUs
11 MexaHn4ecKkoe IBM)KCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHHUS https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B3aumopeiicTBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXpaHEHUs 10 3
p https://m.edsoo.ru/7f41a4a6
Utoro no paznemny 40
Paznen 2. Mexann4yeckue Koje0aHusi U BOJHbI
bu6nmoreka [JOK
2.1 MexaHudeckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubmuoreka [[OK
2.2 MexaHU4eCKHe BOJIHBL. 3BYK 8 1 3
M https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 9 bubnnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 6
Paznen 4. CBeToBbIE sIBJICHHSI
bu6 OK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 nomorexa L

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [{OK

4.2 JIuH3eI ¥ onTUYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bu6mmorexa [JOK
4.3 Paznoxenue 6e10ro cBETa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paznen S. KBanToBble siBJIeHUs
bu6mmorexa [JOK
5.1 n 4 1
CIIyCKaHHE U TIOTJIONICHUE CBETAa aTOMOM httos://m.edsoo.ru/7fA1a4a6
Bbu6mmorexa [JOK
2 1
> (“Tpocie ATOMHOIO A1pa 0 https://m.edso0.ru/7f41ada6
Bbu6morexa [JOK
: | 7 1 1
5.3 JIepHBIE PeaKIuH https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 17
Pa3znea 6. IloBTopuTe 1bHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue n 0000IIEHHE CONEPIKAHMS 9 9 bubmmorexa [IOK
' Kypca pusuku 3a 7-9 kimacc https://m.edso0o.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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