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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue mnporpaMMmbl 1o (U3MKE HampaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OpraHu3alyi0 HU3yYeHUs
(¢u3MKM Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4eHHUs, a TaKKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®usrka ABIAETCS  CUCTEMOOOpA3yIIIUM JUISI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MMOCKOJIBKY (pU3UYeCKre 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHUEH, OHWOJIOrHMeHd, acTpoHOMHEH U (HHU3NUECKOU
reorpadguei, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUDA,
npenocTaBiIsieT HaubOojee sCHbIE O00pas3lbl TMPUMEHEHUS HAY4YHOTO METo/Aa
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OO0pa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNbCTBA JIJIsl TOJTYUEHHUS BBIBOIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmux
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OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).

eaun nzyyenus pusuku:

NpHOOPETCHHEe HHTEpeca M CTPEMIICHHS OOYYalIIUXCd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA B (DOPMHUPOBAHHE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3UKHU JJII PA3BUTHS JPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(ecCHOHATBHOM JICSITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JanbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHUH.

I[OCTI/I}KeHI/Ie ATUX MeJien ImporpaMMmsbl 110 (1)I/I3I/IK€ Ha YpPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPHUUYECKUX, MATHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINUCHIBATh M OOBACHATH (PU3HUYECKUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUN HAOI01aTh MPUPOIHBIC SBICHUS U BBITIONHATH OTBITHI,
nabopaTopHble  pabOTBl W  AKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJTFOYast MH()OPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3HUKH, aHAIIN3 H
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu podhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MIECKOU HAYKH.

Ha uzyuenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 vacoB (2 yaca B Hefento), B 9 kiacce — 68 yaca (2 yaca B HEJENIO).



[Ipennaraemslii B mporpamme 1o (Qu3uKe MnepevyeHb J1abopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTEb JENaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuuMHbl. M3MepeHue Qusnueckux BelUYuH. DuznuecKue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUS.
2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
I (DPOBBIM MTPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIbIIE BBICOTA
IyCKa.

Pa3nen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBSI3b CKOPOCTH JIBMDKEHUS YaCTHI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHUE U OTTATKHBAaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPABIX
(kpuctamindeckux) Tena. B3auMocBsi3b MEXy CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HabGmronenune OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  gBiIeHUM,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU

OTTAJIKUBAHUEM YaCTHI] BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka jJuaMeTpa aTomMa METOJOM PSAA0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOTIOJEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. /IBu:keHnune u B3anMoieiicTBUeE TeJl.
Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBUkKEHHHU. Pacuér nmyTtu u
BPEMCHH JIBHYKCHUS.
SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HHEPTHOCTH Teja.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuita Kak XapakTepucTUKa B3auMoJeucTBUs Tell. Cuia yrnpyroctd M 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TsokecTd. Cuia TSKeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTByromas cui. Cuila TpeHUs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUPOJEC U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmromenue siBjeHUST HHEPIIUH.
4. HaOmronenne u3MEeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHrie cpeHEd CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HaKJIOHHOM IIJIOCKOCTH.
OrnpeneneHue MmIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsikeHus (aedopmaiiui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHHUSI OT
BECa TeJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.



Paspnen 4. /laBinenue TBEPABIX TeJl, dKUAKOCTEl U ra3oB.

Hasnenune. CnocoObl yMEHBILICHHS U yBEJIMUYEHUs AaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oO0ObéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH llackana. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAABICHHUS XUJIKOCTU OT TIyOuHBI. ['Mapoctarnyueckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsn u atMochepHoe aaBineHue. [IpUyuHBI CylIeCTBOBaHUSA
Bo3nymiHON o6osnouku 3emiu. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

['mppasnuyueckuit mpecc.

[IposBnenue nericTBust aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O00BEMA MOrPYKEHHOM YaCTU
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBue IU1aBaHMs TeEJl: IJIABAaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie padbomut u onvimet.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTb YaCTH TeJa.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra u MOIIHOCTH. JHEPrus.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune mnpaBuiia paBHOBECHUS] pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHHS MEXAHUYECKOM SHEPIUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHue U cxaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TerutoTel. YaenbHas TEIUIOEMKOCTh BEIecTBa. TemIooOMeH H
TEIUIOBO€ paBHOBeCHE. YpaBHEHHME TeIuloBoro ©OanaHca. IlnmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHus. 3aBUCUMOCTHb TEMIICpATyphl KHIICHHS OT aTMOC(EepHOTo
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TemioBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXCHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl Teronepenaymn.

OxnaxxieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmroieHre mocTossHCTBA TEMITEpaTyPhl MPU TIABJICHHH.
Mojenn TEenJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbITHI, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rumoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIIOTIEpeIaun U pabOThl BHEITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJIOW  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pazgen 7. Dinekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3anus Tel. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojnencTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0OB U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnone. Hanpsok€HHOCTE 3ieKTpudeckoro moss. IIpuHnun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AUDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUA DSJIEKTPUUECKOTO TOKA.
NcToyHuKM TOCTOSTHHOTO TOKa. JIeMCTBUS HSIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUYeCcKue e U MOTPEOUTENIN AIEKTPUUECKo sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYEHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 10oJ€  3JIEKTPUYECKOTro Toka. IIpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. JIeHiCTBHE MArHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO TOKa. Mcmonap30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOHN SHEPTHH.
DNEKTPOCTAaHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.
JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIYKIIHS.
3aKOH COXpaHEHUS NEKTPUUECKUX 3apSI0B.
[IpoBOAHUKH U TUDIIEKTPUKHU.
MoaennpoBaHue CUIIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BbI1 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3eKTpUYECKOro HAPSKEHUST BOJIbTMETPOM.
. PeocTtaTt 1 Mmarazud CONpOTUBIICHUMN.

W X N~ wWwN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3eiICHUs MOJIOCOB MarHura.
MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oje ToKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TT0OJIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIHMEH U Tpu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa MPOBOJHUKUA U
TUAIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIBI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JNEMOHCTPUPYIOUINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUHM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Js CHIBI TOKa MPU MAPAIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO YepPe3 pe3UCTop.
OnpeneneHue MOIIHOCTH  SJIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJI narpesaress.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

11



17. OnBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI B3aUMOJACHCTBHSA
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS HWHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOTO JIBUXKEHHUsS. PaBHOMEpHOE NPSIMOJUHEHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsMOJiUHEWHOe mABmwkeHHe. CBOOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE MO OKpYKHOCTH. [lepmon u ydactota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
najgenus. J[Buxenue miuanetT Bokpyr Connua. IlepBasi kocMudeckass CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabora ¥ MOIIHOCTh. PaboTa CHII TSDKECTH, YNPYroCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKOM 3HEPTUU. 3aKOH COXPAHEHUSI MEXaHHYECKOU
SHEPIUHU.

Jemoncmpauuu.
1. HabGnromenne MeXaHMYECKOTO ABMXKEHHUS Te€la OTHOCHUTEIBHO Pa3HBIX Tel
OTCYETA.

12
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPHU JIBUKEHUM TeJa MO IeHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OmpeneneHue CpelIHE CKOPOCTH CKOJBXCHHS OpycKa WU JIBHKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKCHHH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIW TIPU PABHOYCKOPCHHOM JBHXKEHHH 0e€3
HayajJbHOM CKOPOCTH NYTH OTHOCITCA KaK psAaA HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue padOThI CUIIBI TPEHUS MPU PABHOMEPHOM JIBMI)KCHHHU Teja
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.
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10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexann4yeckue KoJ1e0aHUA U BOJTHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBoMcTBA MeEXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyneOaHMl Tel IOJ ACHCTBHEM CHIIBI TSHKSCTH M CHIIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasTHHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHoja KoJIeOaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmBITBI, JIEMOHCTPHUPYIONIUE  3aBUCUMOCTh  TEpUoAa  KoyieOaHUU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Pazgen 10. DiekTpoMarHuTHoOE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTPOMAarHuTHbIX BOJIH. [llkama 3mekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pacnpocTtpanenue cBera. 3atmeHusa Connua u JIynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHUsi cBera. lloliHOe BHYyTpeHHee
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpPOCKONA M Tejneckona. ['J1la3 Kak onTuYeckas cuctema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHn# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.

LW X Nk~ wWwDN e

11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
TaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOTO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».
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4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JUH3BL.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u miuanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wmoxenbs atomHoro siapa. M3otombl.  PaamoakTuBHBIE
npeBpaienus. [lepuon nmomypacnana aTOMHBIX sEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSOBOTO U MACCOBOTO YHKCET.
DHeprusi CBsi3M aTOMHBIX sifiep. CBsA3b Macchl W dHEPruM. Peakiuu cuHTe3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPTrUHM YAaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000MIAIOIITNI MOTYITh TIPEIHA3HAYCH JIJISI CUCTEMATHU3AIINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUU BCETO Kypca (U3HKH, a TAKXKE IS TIOJTOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATENIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBAECTCS TOCTHKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAyUYHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS
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SBJICHUU MPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKue
SIBJICHUS, NPUMEHSAS IIOJYYCHHbIE 3HAHUsA, pellarb 3a4a4yd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:

HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJiee BaXKHBIX JOCTHIKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus

y oOyuatomierocs 0yayT cOpMUpPOBaHbBI CIEIYIOMINE JTUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

— TOTOBHOCTh K aKTHBHOMY Y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MpOOJEeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHECHHEM
JTOCTHXKEHUN (HUBUKH;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIMTAHUSL:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pe(IEKCUHU, MPU3HAHUE CBOErO IpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,

o0pa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOH U
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COLIMAJIBHOM HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUUECKOMY M3yUEHHUIO MPO(pECCUid, CBI3aHHBIX C (PU3HUKOI;

e 7)3K0JOrN4eCKOr0 BOCIIUTAHMS:

e — OpUEHTAlUs Ha NMpPUMEHEHHE (PU3MYECKUX 3HAHUM NJIs pELIeHUs 3a1ady B
00JIaCTH OKpY’Kalollled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl;

e — OCO3HaHHE TJI00ATBLHOTO XapakKTepa 3KOJIOTHYECKUX MpoOieM U MyTed ux
pelIeHus;

e 8) amanTanMu K M3MEHSIIOIIMMCS YCJOBHMSIM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUMU TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIOBBIIICHHWE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEIbHOCTD;

e — NOTPeOHOCTHh B JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM uncie GopMyInupoBaTh
U/1eU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
1076370478

e — IUIAHUPOBAHUE CBOErO pa3BUTHUA B NPUOOPETEHUHM HOBBIX (PU3MUECKUX
3HAHUM;

e — CTpEMJICHHME aHAIM3UPOBATh U BBIABIATH B3aMMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKHM, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEHCTBHM C YYETOM BIMSHUS Ha OKPYXAIOUIYK Cpeny,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOeHHsS mMporpaMMbl 1o (U3WKE HA yPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIEC YUEOHBIE JIEUCTBUS.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Ba3oBble JJoruuyecKkue JelcTBUA:
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BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMBbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbBIE CBS3U NPU W3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHIYKTUBHBIX YMO3AKJIIOUEHUN, BBIJBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE AEHCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUI HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATNOI0KEHNS 00 UX PA3BUTHUH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpeaCTaBICHUS
uHpOpMAIMK W WUIIOCTPUPOBATh peIllacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSMHU.

KOMMyHI/lKaTI/IBHLIe YHUBECPCAJIBHBIC y‘leﬁHble IleﬁCTBHHZ

B XOJe OOCYXACHHUS y4eOHOro Marepualia, Pe3ysbTaToOB J1aO0OPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJCHHBIC Ha PCIICHHE 3aJauyd W IOJJep KaHue
0J1aroXKeaaTeIbHOCTH OOIIEHMS,
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COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU JAPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (QuU3NYecKon
npo0JIeMBlL;

OPUHUMATh LEJIM COBMECTHOM NIESITENIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpPABICHUIO MU KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
TUTSE perieHust GU3NIECKUX 3HAHM;

OpUEHTUPOBATHCS B  PANIMUHBIX  TMOAXOJAX TMPUHATUS  PEIICHUM
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHATHE pelIeHUuMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh MPE/IJIaraeMbl€ BapUAHTHI PEIICHUM;
JienaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKCHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTETHPHOCTH, IaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
(GU3UYECKOr0  UCCIENOBAaHUS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;
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CTaBUTh c€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJ€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE NMPABO HA OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4 WIH
B YTBEPKIECHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO IPYIroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe W XUMUYECKUE  SIBJICHMS,
HAOII0JIeHUEe, DKCIEPUMEHT, MOJIENIb, TUIOTE3a, CAMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBIDKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  nedopmamus  (ynpyras, — IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath sBiaeHus (quddysus, TEIIOBOE NBUXEHUE YACTHUIl BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHME,  WHEpIHS,
B3aMMO/JICHCTBHUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHHsI, Tepejavya JaBlieHUus TBEPIABIMU TeJIaMH, S>XUIKOCTAMH H
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHMYECKOW HEPruH) IO OMHCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
IpPUMEPHI JIBJKEHUSI C PA3TUYHBIMU CKOPOCTAMH B XKUBOW M HEKUBOU
OpUpoJe, JEUCTBUE CHIIBI TPEHHUS] B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NTaBJICHUs HA JKMBOW OpPTaHU3M, IJIaBaHWE PhIO, phIuard B
TEJIe YeJIOBeKa, MPH ITOM TEPEBOJIUTh MPAKTUIECKYIO 3a7]a4y B YUCOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHU;
OTKCHIBATh M3YyUYEHHBIE CBOMCTBA TeN W (PU3NUYECKHUE SBICHHUS, UCTIOIB3YS
dusnueckne BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPENIHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, Cujla TpEeHud, [AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKUBAIOIAsl CUJla, MEXaHWYecKass paboTa, MOIIHOCTb, MJIEYO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAIbHAS DHEPTUsl), MpPU OMUCAHUU MPABUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBIC  HMCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaYeHUsI U €AUHUIBI (PU3HMYECKUX BEJIUYUH, HAXOIUTH (POPMYIIbI,
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CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTMMU BEIUYUHAMH,
CTPOUTH TpaUKU U3yUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUYMH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOIECCHI,
UCIIONIB3YSl TIPaBUJIA CIOXKEHUs CUi (BIOJb OJHOW MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TOE TPaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHUYeCKOu
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

0OBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuéTHble 3amauyd B 1—2 JEHCTBHS, HCIONB3YS 3aKOHBI U
dbopmynbl, cBs3bIBaromue (U3NUYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlauyl 3aMHMChIBATh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIe, HEOOXOANMBIE JIJISl PEIIeHUs 3aa4, OlEHWBATh PEaTUCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIUTh MpPH TOMOIIU
(¢u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
NpeanoyoxkeHue  (TUMOTe3y),  pazauyaTh U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

IPOBOAUTH OIBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SBICHUN WU
buznueckux CBOWCTB TeJ: dbopmynupoBaTh pOBEpPSIEMbIE
MIPENOIOXKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000py1I0BaHNUS,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBINIOJIHSITh MpPsSIMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHM, MacChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C HCIOIB30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aNMUCHIBATH TIOKa3aHUS NTPUOOPOB € YUIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCHOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHI (3aBUCUMOCTH MYTHU
PAaBHOMEpPHO JBHXKYILETOCAd Tejla OT BPEMEHM JBWXKECHUS TeJa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOMIAU CONPUKOCHOBEHUS TEJ, CUITbI
YOPYrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHOW YaCTHU TeJIa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phldyara W OJIOKOB), Y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4eOHOTO HCCIICIOBaHMS, COOMpaTh yCTaHOBKY |
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DHU3UYECCKUX BEIUYHH B BHUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIC HM3MEPEHHUS (PU3UYCCKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUIAKOCTH M TBEPAOTO TeJa, CHJIA TPCHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS  CWIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIPOHIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISATh 3HAUCHUE NCKOMOMW BEJTUYMHBL,

COOJFO/IaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIIUITBI JCUCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMNCTB:
BECBI, TEPMOMETp, JMHAMOMETP, COOOIIAIONINECS COCYIbI, OapoMmerp,
pBIYar, IOBUKHBIN M HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JTEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOHCTBO BOJONPOBOJAA, THIPABIMYECKUU Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, ApEOMET), UCITOJIb3Ys 3HAHUS
0 CBOHMCTBaX (PUBHYECKUX SBJICHUN M HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHuu ¢ MpUuOopaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPaHEHHUS 3/I0POBbS M COOJIIOICHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP WCTOYHMKOB HWH(popmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpAasi SBISAETCS MPOTUBOPEYMBOM WM MOXET OBITH
HEJI0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBHIMOJHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (usmyeckoro  copepiKaHUs, CIPaBOYHBIC MaTePUAIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeodpazoBanus HHGOPMAIMU U3 OJHOM 3HAKOBOUW CUCTEMBI B JPYTYIO;
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co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMaIK (PU3UUYECKOTO COAEpKaHUS, B TOM
qyciae MyOJIMYHO JAeNIaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM Yy4eOHBIX MCCIEJOBaHUM, MpPU STOM TIPAMOTHO HCIOJIb30BATh
U3y4YCHHbI TOHATHMHBIA anmapat Kypca (U3UKHA, COMNPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBINOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUNA pacHpenesnsiTh
00S3aHHOCTH B TpyINIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TIOHATHSA: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JIBIKCHHE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALTNUECKUE U
aMmopdHble Tena, HACHIIICHHBI W HEHACHIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JIBUTaTElNb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUN 3apsl, ANEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA AJIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pa3nnyath SIBJICHUS (TEIJIOBOE PACIIMPEHUE M CXKaThe, TeIvlonepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAuMBaHUE, KANWUISPHBIC SIBIICHHS, HCIIApEHUE,
KOHJICHCAIlUs, IUIABJIICHHE, KpUCTaM3anusa (OTBEpAEBAaHUE), KUIICHHE,
TeIJIonepeaaya (TeTI0NpOBOJHOCT, KOHBEKIIHS, U3JIy4YCHHE),
ANEKTpU3AIUs TEN, B3aUMOJCUCTBUE 3apsA/IOB, AEHUCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, RJIEKTPOMArHUTHAsA WHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSXKEHHE W KalWUISApHbIE SBIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uznydeHue ComnHua, 3amMep3aHre BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emin, JApedd MOIOCOB, pOJAb MAarHUTHOTO MOJS JJIsl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, PU ITOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNISITh CYIIECTBEHHbIE CBOMCTBA (NMpPU3HAKU) (PU3MUECKUX
SIBIICHUIM;
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OMUCHIBATh U3YUYCHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBICHUS, UCTIOIb3Ys
dbu3nYeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUsl, KOJIUUECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BEIIECTBA, YACNbHAsA TEIUIOTA
IUIABJICHUS, YJelbHas TEeIloTa MapooOpa3oBaHus, YAENIbHas TEIUloTa
CropaHusi TOIUIMBa, KOA(QPUIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOM
MaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJIECKTPUUYECKUU 3apsij,
CUJia TOKA, DJIEKTPUUECKOE HAIpSIKEHUE, COMPOTUBIIEHHWE NPOBOIHUKA,
yIeIbHOE  CONpOTHBJIEHHE  BellecTBa, paboTta W MOIIHOCTb
AJEKTPUYECKOr0  TOKa), TPU  ONUCAHWUU  TMPABUIBLHO  TPAKTOBATh
(bU3UYECKUI CMBICT HCIOJIb3yeMbIX BEIUYUH, 0003HAYEHUS W €IUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIIMYMHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJN, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIC MOJOKEHUS MOJICKYJISPHO--KHUHETUYECKON TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIIUAIN CYMEPIO3UIUU TMMoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Uil ydacTKa UEeIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruu, IMpU ITOM J1aBaTh
CJIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3WUYECKHE TMPOIECCHl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CUTyallUl MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIATH
IPUYHUHHO-CIIC/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCHOJB3Yys 3aKOHbl H
dbopMyibl, cBs3bIBaOMNE (U3UYECKHUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJ]ayM 3alHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PEIIeHWs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEOoOXOMUMBbIE Jig €€ pElIeHHs, MPOBOAUTH pacyéThl W CPaBHUBATH
MOJIy4YEHHOE 3HauYeHUE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh MOpPOOJEMbI, KOTOPbIE MOXKHO PpEIIUTh MPU [OMOIIU
¢u3nUecKnX METO/JOB, HWCIOJIB3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
IpPOBEPSIEMOE  MPEANOJIOKEHUE, OIEHUBATh NPABUIBHOCTh MOpPSJIKA
MIPOBEJICHUS UCCIICIOBAHMS, JAEIaTh BEIBOBL,

MPOBOJIUTH OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUU WU
bu3nYeCcKUX CBOMCTB TeN (KaNWIUIAPHbIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTHU MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa H3Jydaroueld (morioiaroniei)
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MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJIBI OT TeMIEpaTyphbl KUIAKOCTU U
omWaan €€ TOBEPXHOCTH, DJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUUYECKUX 3aps0B, B3aUMOJEHUCTBUE TOCTOSHHBIX MAarHuTOB,
BU3yaJIU3allisl MArHUTHBIX TI0JIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOT'O TOJISI Ha MPOBOJAHHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBAThH
pOBEpsiEMbIE MPEANOTI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHMs, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ TMPSAMBIE  U3MEPEHUST  TeMIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3[yXa, CWJIbl TOKAa, HANpPSDKEHHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB M JATYUKOB (PU3UYECKUX BEJIIMYHMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHON (PU3MUEeCKON BETUUYUHBI OT
Ipyrod ¢ HCHOJB30BAHMEM MPSIMBIX HM3MEpPEHHl  (3aBHCHUMOCTH
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TOMNEPEUHOTO
CEYCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TIOCJIENOBATEIbHOIO M TNapajUIeIbHOTO  COEIWHEHUN
IPOBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBaHHE, COOMpPATh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, CIENys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MEpeHUs: (U3MYECKUX BeNMMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIICHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOMpAaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISITh 3HAUEHUE BEITNYUHBI;

coOmro1aTh TIpaBuila TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh MPUHIUINBI JCUCTBUS HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmucaHusi (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeETp,
BOJITMETP, CUETUUK DBJIEKTPUUECKON HSHEPrUu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HATPEBATEIbHBIE YIIEKTPONPUOOPHI (TPUMEPHI), dTEKTPUUECKUC
MPEJOXPAHUTENH, SJIEKTPOMArHuT, 3JIEKTPOBUTAaTEb MOCTOSHHOTO TOKA),
UCIOJb3Yys 3HAHUS O CBOMCTBaxX (DM3WUYECKUX SBICHUU M HEOOXOJUMBbIC
(pu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEpPUTEIbHbIC
npuboOpbl MO CXeMaM M CXEMATUYHBIM PUCYHKaM  (OKHIKOCTHBIN
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TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJICKTPHYCCKUX
Iernel ¢ MOCAeA0BaTeIbHBIM U MapalIeIbHBIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB AJICKTPHUSCKHX TIETIeH;
NPUBOJIUTHL  TpUMEPHl  (HAXOauTh  WHGOpPMAIMI0O O  MPUMEpax)
NPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWUH B TIOBCEIHEBHOM
KU3HU JIs oOecrieueHns 0€30MacHOCTH TP OOpaIleHuH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 30POBbS M COOJIOIACHUS
HOPM SKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO  COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCSA 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICIATH WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISIPHYIO
TUTEpaTypy (HU3UYECKOTO  COJACpIKAHUS, CIPABOYHBIC MaTEPHAIIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpruéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUU W3 OJTHON 3HAKOBOU CHUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHUS,
06006mass wHOpMaNMIO W3 HECKOJBKUX MCTOYHHKOB (HHU3UUECKOTO
COJIep)KaHMs, B TOM 4YHCJE TMYOJMYHO TMPEJCTABISATh PE3YIbTAThI
MIPOCKTHON WIJIM HMCCIIEIOBATEIILCKON JEATEIbHOCTH, TIPU 3TOM T'PaMOTHO
UCIIONIB30BaTh HW3YYCHHBIM TOHATHMHBIA ammapaT Kypca (U3UKH,
COTIPOBOYK/IATh BBICTYILJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJTHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (PUBHUESCKUX
IIPOIIECCOB PACTPENICNATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
ITOCTAaBJICHHBIMH 3aJjadaMU, CJICAUTh 3a BBINOJHCHHEM IUIaHA JICHCTBHH H
KOPPEKTUPOBAaTh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBCHHBIM BKIJIAJ B
NEeATEeIIbHOCTD TPYIIIbI, BRICTPAUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEeMa OTcu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHMYECKOTO NBIKCHHUS, AehOopMarivs
(ympyrasi, TacTU4ecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TMEPErpy3KU, LEHTP TKECTH, aOCOJIIOTHO TBEPAOE TEIIO,
LIEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUUECKUE KoJieOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, O3JIEKTPOMAarHUTHbIC BOJIHBI,
[IKaJia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
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CHEKTPhI UCIYCKAHMSI U TOTJIOMICHUs, alib(a-, 0eTa- U raMma-u3IydeHHUs,
M30TOMbI, IA€PHAs] JHEPTETHKA;

pasznuyarh SBICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJIUMHEHHOE ABUKEHHE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KOoJeOaTelbHOEe JIBWKEHHUE (3aTyxarouue U
BBIHYXKJCHHbIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBJKEHHE, OTPaKeHHE
3ByKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCHEPCHs CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BOSHMKHOBEHHE JMHEHYATOro CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4uciie (U3MYECKue SIBICHUS B MPHUPOJE:
NPWIKBHI U OTJIHUBBI, ABMKeHHUE TaHeT COTHEYHON CHCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYEeCKOe NEHCTBHE BHUIMMOIO,
yIbTPaUONIETOBOIO U PEHTICHOBCKOTO M3JTYyYEHHM, €eCTECTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJHOAKTUBHOE H3IIyYCHHE
NPUPOJHBIX MHHEpAJIOB, JACHCTBUE pATUOAKTUBHBIX W3IYYCHHH Ha
OpraHu3M 4eJIOBeKa), NMPHU ATOM MEPEBOJWTHh MPAKTUYECKYIO 3ajadyy B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKK) (U3HUUECKUX
SIBJICHUH;

OTKCHIBaTh MU3yYCHHBIE CBOICTBA Tel M (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
¢u3nyecknue BeIMUYMHBI (CPeAHSsI U MIHOBEHHAsh CKOpPOCTb Tejla MpH
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUe, IyTh, YIJI0Bas
CKOPOCTb, CHJAa TPEHMS, CWIa YIPYTrOCTH, CUJA TSIKECTH, YCKOPEHHE
CBOOOJHOTO TaJEHUSA, BEC Teja, HMIIYJIbC Tella, HUMIYJIbC CHIIBI,
MeXaHH4yeckass padoTa M MOIIHOCTh, MOTEHUHUAJIbHAs DJHEPrusl TeJa,
HNOJIHATOIO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAs 3HEPIUsl CHKaTOU
NOPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHW4YEeCKas JHEPrus,
NeproJ U YacToTa KoueOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIIEHUS CPEIbl), IPU ONMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICI HCIONb3YEMBIX BEIUYMH,
0003HaYeHUsI U €AUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIbI,
CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMU BEIMYHMHAMH,
CTPOUTH I'pahMKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIONb3Yysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTECHMUS,
MPUHIUI CYNEPHO3UIUA CWJI, TPUHIUI OTHOCUTENIbHOCTH [ 'anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MMITYJIbCa, 3aKOHBI OTPaXCHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPaHEHHUS 3apsi/IOBOTO U MACCOBOT'O YUCET
Opu SACPHBIX PEaKIUSAX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3alTUChIBATh €r0 MAaTEMAaTUYE€CKOE BhIpaKEHUE;

OOBSICHATh (PU3MUECKHE TMPOLECChl U CBOMCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISThH
NPUYUHHO--CIIC/ICTBEHHBIE  CBSI3U, CTPOUTh  OOBsICHEHHME U3 2-3
JIOTUYECKUX IIAaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTts pacy€THbIe 3amaud (omuparomuecs Ha cucremy u3z  2-3
ypaBHEHUM ), UCTIONB3Ysl 3aKOHBI ¥ ()OPMYJIbI, CBSI3bIBatOIUE (HU3NUECKUE
BEJIMYMHBI. Ha OCHOBE aHaJIM3a YCJIOBHS 3a/laud 3alHChIBATh KPaTKOE
yCJIOBHE, BBISBIISATh HEJOCTAIONIME WU U30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEUICHUs, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PEIIUTh NpPU TOMOIIH
(bu3MUecKX METO/OB, HUCIOJIb3YS OMHCAHUE HCCIIEOBAHUS, BBIIEISATH
IpoOBEpsiEMOE  MPEJIONIOKEHHE, OIEHUBATh MPAaBUIBHOCTh MOPSIIKA
NPOBENICHUS  HCCIECNOBAaHUS, JIe7laTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢duznuecknx CBOWCTB TeNl (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBUCHUMOCTh IMepuoAa KoJIeOaHWW MPY>KUHHOTO
MasgTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHOE PacIpOCTpaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paXeHUS B
IJIOCKOM 3€pKalie W CBOWCTB HM300pakeHUsi Mpeamera B coOuparomieit
JWH3E, HAOMIOACHUE CIUIONIHBIX W JIMHEWYAThIX CTIEKTPOB W3ITYyUCHUS):
CaMOCTOSAITETTLHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
o0opynoBaHUs, ONWCHIBATH XOJl OMbITAa W  €ro  pe3yJbTaThl,
(GbopMyIHUPOBATH BHIBO/IBI;

MPOBOJIUTH MPU HEOOXOJUMOCTU CEPHUIO MPSAMBIX U3MEPEHUM, Ompeaessis
cpeaHee 3HAUYEHUE U3MepsieMOll BeJHYMHBbl ((POKYCHOE pacCTOSHHUE
coOuparonieil JMH3bI), OOOCHOBBIBaTH BBIOOpP cmHoco0a HM3MEpPEeHUs
(M3MEpUTETBLHOTO TIpHOOpa);
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MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
WCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUM (3aBUCUMOCTH IMYyTH OT BpPEMEHU
IIpU PAaBHOYCKOPEHHOM JIBI)KCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KoJeOaHu MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yrila MajJeHUs W yrja MPEeJOMIICHHS OT yria
najieHus): IUIAaHUPOBAaTh HCCIEOBAaHHE, CaMOCTOATEIbHO COOUpATh
YCTAaHOBKY, (UKCUpOBAaTH pe3yJbTaThl IMOJYYEHHOW  3aBHUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3ysabTaTaM UCCIIeI0BaHUs;

IPOBOJIUTh KOCBEHHBIE UW3MEpPEHUs (PU3MYECKUX BEIUYUH (CPEIHSISA
CKOPOCTh M YCKOpPEHHE Tejla TpPU PaBHOYCKOPEHHOM JBIXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], KECTKOCTh MPYXKUHBI, KOIPOUIMEHT
TPEHUSI CKOJIBKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, YacToTa U
nepuoa  KoysieOaHU MaTeMaTHYeCKOro ¢ MPYXKWHHOTO MAaSTHHKOB,
ONTHYECKasl Ccuja CcoOuparoeld JUH3bI, PAJAUMOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHMs, COOMpPaTh AKCIEPUMEHTAILHYI) YCTAaHOBKY U
BBITIOJHATh U3MEPEHUs, CIIEeAys MPEAIOKEHHOW MHCTPYKIUH, BBIUYUCISATD
3HAUEHWE BEJIMYMHBI U aHAIU3UPOBATH MOJIYUEHHBIE PE3YIbTaThl C Y4ETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coOJI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKA HU3YUYEHHBIX (DU3UYECKUX MOJENeH:
MaTepHualibHasg TOYKa, Aa0CONIOTHO TBEPIOE TENO, TOUYECUYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUTAHETapHAas MOJENb aTroMa, HYKIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHIUINBI JCUCTBUS HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUcaHus (B TOM YHCIE:
CIIUJIOMETpP, NaTYUKHU TIOJOKEHUS, PACCTOSIHUS U YCKOpPEHHS, paKeTa,
9XOJIOT, OYKH, TMepucKom, (oToanmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaxX (U3WYECKUX SBICHUH © HEOOXOoAuMbie (pu3Mdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX IPOIECCOB
MpU PEHICHUU YYEOHO--MPAKTUYECKUX 3aJay, ONTHUYECKHUE CXEMbl sl
MOCTPOCHHUS U300pakeHU B MIIOCKOM 3€pKalie U cOOMparollen JINH3E;
NPUBOAUTHL  NpUMEpPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCMOJIb30BaHUsS (DU3NUYECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U
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TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAaHEHUS 3/0POBbsi M COOIIOACHUS
HOPM JKOJIOTUYECKOTO TIOBEJECHUS B OKPYKAOLIEN CPELE;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJAEpKAHHUS B
WNuTepHere, caMoCTOATENBHO (YOPMYIUPYS MMOMCKOBBIN 3aMpoC, HAXOJIUTh
OyTU ONpENeNeHUsl JOCTOBEPHOCTH MOJYy4YeHHON MH(pOpMAaIuu Ha OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
AUTepaTypy (U3MYECKOro  COAEp)KaHMs, CIPaBOYHbIE MaTepHallbl,
pecypebl cet MIHTEpHET, BlIaleTh NpUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COJEp KaHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, MpPH 3TOM TPaMOTHO  HCIIOJb30BaTh  HM3Y4YEHHBIN
NOHSATUMHBIA ammapaT W3y4aeMmMoro pasjiena (QU3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayJauTOpHUH
CBEpPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEro MUpa
bu6moreka [IOK
11 o - 2
M3Hia - Hayka o fipupose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
VIBHHACCIIE BETHHAMHBL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 bubmorera [JOK
' e A https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3 bubmorera [JOK

https://m.edso0.ru/7f416194
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3.2 WHuepuus, Macca, IJIOTHOCTh 4 bubmotera [JOK
' pHuA, ’ https://m.edso00.ru/7f416194
bubmmoreka [{OK
33 Cana. Bugget o 14 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 ATMoChepHOe HaBIeHIC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE JKUJIKOCTHU M Ta3a HAa MOTPYKEHHOE 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MouocTs 3 https://m.edso00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrsre MexarmsMEI ° https://m.eds00.ru/7f416194
bubmuoreka [JOK
>3 Mexartirieciast sHepris 4 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3JIEKTPUYECKUN TOK 20 1 4 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 8
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9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) NporpamMmbl Beero Konrtpoabnbie | IIpakTuyeckne | ofpasoBareibHbie
paﬁoTbI paﬁoTbI pecypchl
Pa3nen 1. Mexannueckue siBJIeHUs
bu6moreka [IOK
14 30 1
TOTD HO pasaely https://m.edsoo.ru/7f41a4a6
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bu6mmoreka [JOK
14 10 1
TOFO HO pasjiery https://m.edsoo.ru/7f41a4a6
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
Hroro mo pazuen 4 bubmmorexa [IOK
pasAcILy https://m.edsoo.ru/7f41a4a6
Paznea 4. CBeToBbI€ sIBJI€HUS
b K
Hroro no paszneny 11 nomorexa LIO

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

Pa3nen 5. KBaHTOBLIE SIBJIEHUS
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bu6mmoreka [IOK

Hroro no paszeny 12 https://m.edsoo.ru/7f41a4a6
Paznen 6. IloBTopuTteibH0-06001aI01IUI MOYIb

Hroro no pazneny 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

—  Yuebnux .M. Ilepoimikun, A.W. Banos. ®usuka 7 knacc. - M.: [IpocBelenue
—  VYuebnuk .M. [lepsimkun, A.W. BanoB. ®u3uka 8 knacc. - M.: [Ipocsemienne
- Yuebnuk U.M. Ilepoimikun, E.M. I'ytHuk, A.W. UBanoB. ®usuka 9 knacc. - M.: IIpocsenienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meronuueckue Matepuaibl, IOYpOUHbIE pa3padoTKH.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/ff0b21fe

https://m.edsoo.ru/ff0b3f2c
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