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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXEHUM U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke c¢ yuétoMm eaeparbHOH paboueil MporpaMMbl
BocnuTanus u Konnenmmu npenogaBanus yaeOHOro npeamera « Dusukay.

Copepxanue mporpamMmbl MO (PHU3MKE HalpaBiIeHO Ha (HOpMHUpPOBAHHE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYaIOIIMXCA M OPraHHU3aLUI0 H3YyYEHHUS
(Gu3MKN Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo ¢gu3mke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METAalpeIMETHBIM pe3ylbTaTaM OOy4eHHs, a
TaK)K€ MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHuUsl.

[IporpaMmma 10 (¢uU3MKE YCTAaHABIMBAET paclpeiesieHne y4eOHOro
Marepuana Mo roaaMm oOydeHus (IO KiaccaMm), Npeajaraet MNPUMEPHYIO
MOCIIEOBATEIbHOCTh HM3yYeHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUSA
MPEIMETHOTO COICPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJIarOIINXCSl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU padoUeii POTpaMMBI IO yIeOHOMY TIPEIMETY.

du3uka SABIACTCA CHUCTEMOOOPA3YIOUIMM JJIsi  €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3MYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OMOJOTHEH, acTpOHOMHUEH W
¢usnyeckoil reorpadueld, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEIOCTaBIsACT HauOoyiee SICHbIE OO0pa3lbl MPUMEHEHUS HAYYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 riaaBHBIX 3a7a4 (U3MYECKOT0 00pa30BaHUs B CTPYKTYpe 0OIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE MpeJronaracT OBJaJeHUE
CJIETYIOIUMHA KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIIMMU €CTECTBEHHOHAYYHYTO
IPaMOTHOCTE:

e HAy4YHO OOBSICHSATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH JaHHbIE W  HUCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeNIbCTBA JJIS MTOJIYYEeHUS BHIBOJIOB.

enu w3yueHuss (U3MKU HA YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
ompenenensl B KoHuenuu npenogaBanusi yueOHoro npeamera «Dusnka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peanu3yoInux
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnernu MunucrepctBa npocsenienusi Poccuiickoit deaeparuu (MpoTOKO
ot 3 nexadps 2019 r. Ne [1K4BH).

eau nzyyenus Gu3uKu:

e TMpHOOpeTeHHEe MHTEepeca M CTPEMJICHHS OOYJaroIIMXCS K HaydHOMY
M3YYCHHUIO TPUPOIBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE TMO3HAHUS W
(opMUpOBaHHE UCCIEOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBIICHUSIM;

e (opMmHpoBaHNE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTara M3y4eHUs
OCHOB CTPOEHMS MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;



e (opmupoBaHHE MPEACTABICHUN O POIU (PU3UKU ISl PA3BUTUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynymen
po(eCCUOHATTEHOMN JEeATeTLHOCTH, CBI3aHHOM C (DU3UKOM, MMOATOTOBKA
K JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTkeHHne 3THX el MporpaMMbl 1Mo (pu3mMke Ha ypOBHE OCHOBHOTO

oO1ero o0pa3oBaHus 00ECIEYNMBAETCS PEIICHUEM CIEAYIOIINX 3a4aY:

e TMpHOOpeTeHHWE 3HAHUH O JUCKPETHOM CTPOCHHHM BEILECTBA, O
MEXaHMYECKUX, TEIUIOBBIX, DJIEKTPUUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

e TMpHOOpETEeHHE YMEHUN OMHUCHIBATh U OOBSICHITH (PU3UUECKHUE SBIICHUS
C MCTIOJIb30BAaHUEM TOJYYCHHBIX 3HAHUI;

e OCBOCHHE METOJOB pEIIECHUS MPOCTEHIINX pPacu€THBIX 3a7ad ¢
MCIIOJIb30BaHUEM duznyeckux Mojienei, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUW HAOMIOAATh TNPHUPOJHBIC SIBICHUS W BBINOJHATDH
OTIBITHI, JTAOOpATOPHBIE PAOOTHI U SKCTIEPUMEHTAIBHBIE HCCIEAOBAHNUS C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX PUOOPOB;

e OCBOEHHME TMpuUEMOB paboTel ¢ wuHpopMamuMerl  (U3NUECKOro
COJIepKaHusl, BKIIOYas HHPOPMAIMIO O COBPEMEHHBIX IOCTHKCHHSIX
(Gu3MKH, aHATM3 ¥ KPUTUIECKOE OIICHUBAHUE WH()OPMAIINK;

e 3HAKOMCTBO cO cdepamMu MNpOodECCHOHAIBHON  JIEATEIILHOCTH,
CBS3aHHBIMH C  (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NIECKON HAYKH.

Ha u3yuenue gusuku (0a30BbIii YpPOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus 0OTBOUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEII0), B
8 kimacce — 68 yacoB (2 yaca B Hepento), B 9 kiacce — 102 gaca (3 gaca B
HEJIETIIO).

[Ipenaraemerii B mporpamMme 1mo (Gpu3uke rnepedcHb J1abopaTopHBIX padboT
U OIBITOB HOCUT PEKOMCHIATEIBHBIM XapaKTep, YYUTENb JeiIaeT BHIOOP
MPOBEACHHS J1abOpaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
OCOOCHHOCTEM  OOydJaroluxcs, CIHUCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHUM,
MpeaIaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMEHa MO (U3HKE.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenuuuHbl. M3Mepenne ¢usnueckux BenuunH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapogHasi CHCTeMa €IMHHIL.

Kak ¢usuka u jgpyrue ecTeCTBEHHBIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJBMKEHHUE THUIIOTE3, OKCIEPUMEHT IO MPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmogaeMoro siBiieHus. OnucaHue (QU3NUECKUX SBJICHUU C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, 3JIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIE

SBJICHHS.
2. ®usnyeckue npuOOpPHI U MPoLEAYypa NPSIMbIX H3MEPEHUN aHAIOTOBBIM
1 U (POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTosHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.

Onpenenenne pa3MepoB MajbIX TEI.

N3mepenne TemnepaTypbl NpyU MOMOIIU >KHUAKOCTHOIO TEPMOMETpPA U
JaTYMKaA TEMIIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bI: 1aJbHOCTh MOJIETA
miapyuKa, MYIIEHHONO0 TOPU30HTAlIbHO, TE€M OOJblIIe, 4YeM OoJiblie
BBICOTA ITyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BeliecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBuxenue uactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS YacTHUI] C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH W
TBEPABIX (KPUCTAJUIMUECKHUX) TeJl. B3aMMOCBS3b MEXly CBOMCTBAMU BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX UM HX ATOMHOMOJEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauyuu.

1. HaGnrogeHue OpOYHOBCKOTO JIBH>KEHHSI.

2. Ha6monenue nuddysumu.

3. HaOmionenue  siBneHui, OOBSCHSIOIIMXCS  NPUTSHKEHUEM WU

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM PSAOB (C  HMCHOJIb30BaHUEM

doTorpaduii).

2. OnbIThI O HAOIIOAEHUIO TEMJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.

apwdE
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Mexanuueckoe JBHK€HHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBnenue uHEpUMHU. 3aKOH MHEPIMU. B3auMopjeicTBue Tell Kak MpUYMHA
M3MEHEHUSI CKOPOCTH [BMKEHHs Tell. Macca Kak Mepa WHEPTHOCTH Teja.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
00BbEMa BeIECTBA.

Cuia KaKk XapakTepucTrKa B3aumoericTBrs Teil. Cuia ynpyrocty u 3aKoH
I'yka. MI3MepeHune cuibl ¢ TOMOLIBIO TUHAMOMETpPA. SIBJIIEHHE TATOTEHUS U CUJia
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocTs.
CrnoxxeHue CHJI, HaIlpaBJICHHBIX MO OAHOW MpsMoM. PaBHOAEHCTByromas CHIL.
Cuna Ttpenus. TpeHUE CKOJIBKEHHUS U TpPEHHE IMOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jlemoncmpayuu.

HaGnronenue MexaHn4ecKoro IBH>KEHHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
HaGnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHre CuJl, HalPaBJICHHBIX 110 OJTHON TIPSIMOA.
JIaﬁopamoprte paﬁombt U onvimol.
1. OmpeneneHUe CKOPOCTH PaBHOMEPHOTO JABIWKEHHS (IIapuka B
KUIAKOCTH, MOJIENH 3JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajiee).
2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM IIapuKa 1o
HAaKJIOHHOW INIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOrO Tela.
4. OmnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTshKeHUs (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH M ra3oB.

HaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBHCHMMOCTb JaBJ€HHMs raza oT oObéMa, Temmeparypsl. llepemaua
JaBJIEHUS TBEPIABIMM TEJIaMH, XUAKOCTIMU U Tazamu. 3akoH Ilackans.
[THeBMaTHUeCKUE MalIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TIyOWHBI.
I'uppocratnueckuit mapaaokc. CooOulatrouiuecss cocynbl. ['mapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emiin u atmMmocdepHoe naBieHue. [IpuunHbl CyliecTBOBaHUS
BO3AylIHON 000s0uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EpHOro AaBi€HHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! s uzmepenust atMochepHOTo JaBJICHHUS.

JlencTBue KUIKOCTM M Ta3a Ha TMOTPYKEHHOE B HUX  TEJO.
BoitankuBatonas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tern.
Bosznyxomnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS Ir'a3a OT TEMIIEPATyphI.

2. Ilepenaya naBiieHUs )KUJKOCTHIO U TA30M.

3. Coobuiaroniecs: Cocyabl.

4. I'mppaBimnueckui mmpecc.

5. IlposiBnenue aeiicTBUsi aTMOC(HEPHOTO TABJICHHUS.

ouswNP



6. 3aBUCHMMOCTbH BBITAIKHBAIOUICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTh
TeJa U MIIOTHOCTH XKUIKOCTH.

7. PaBEHCTBO BBITAJIKHMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.

8. YcimoBue TIUIaBaHWS TeJ: IUIABAaHWE WM NOTPY’KEHHE Tl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HMccnenoBaHwe 3aBUCHMOCTH Beca Tela B BOJe OT 00bEMa
MOTPYKEHHOMU B KUIKOCTh YACTH TEJA.

2. OmnpeneneHue BBITATKUBAIOIIEH CHJIbL, JIEWCTBYIOIIEW Ha TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CHJIBI, AEMCTBYIOLIEH Ha
TEJIO B KUIAKOCTH, OT MACChl Tena.

4. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
NEUCTBYIOUIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrPYKEHHOU B
AKUJAKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIPENICIIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGora M MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W NOTEHLHMAJbHAs SHEPrUS.
[IpeBpamieHne OAHOTO BHJA MEXAHWYECKOM OHHEPruM B JPYyroul. 3aKoH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue ycioBUid paBHOBECHUS phlyara.
3. Uzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKMHETHYECKOU TEOPUH.

Mogenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdHusie Tena. OObsiICHEHHE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ M KaNWJUISIPHBIE ABIEHUS. TenaoBoe paclinpeHue U CKaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BHyTpennssi sHeprus. CriocoObl W3MEHEHMs BHYTPEHHEH JSHEpTHu:
Terionepeaaya M coBepuieHne  paboTHI. Bunel  Tenmonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonnuectBo TeruioTel. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0MeH 1
TEIJIOBOE paBHOBecHe. YpaBHeHUE TeruioBoro OanaHca. IlnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJbHASA TEIUIOTA IJIABJICHHUS.



[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JTABJICHMUSL.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPaHUS.

[Tpunummner pabotsl TeroBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBple ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Ha6nronenune nuddysun.

Habmoienue siBjeHni cCMauiBaHUs U KaMMJUTSIPHBIX SIBICHHM.
HaGnroneHue TemioBoro paciiupeHus Tedi.

W3meHeHue naBieHus raa npu U3MEHEHUH 00bEMA U HarpeBaHUU WJIU
OXJIAXKJICHUH.

[IpaBuna u3MepeHus TEMIIEPATYPHI.

Bunae! Termonepenayn.

OxJtaxkieHue Ipyu COBEpUIEHUU paOOTHI.

Harpesanue npu coBepiieHnH paOdOThI BHEIIHUMHU CHUIAMU.

10 CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

11. HaGmronenue KUIeHus.

12. HabGnrogeHue nocTosHCTBA TEMITEpATyphl MPH JIaBJICHUH.

13. Mojienu TEIUIOBBIX ABUTATCIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO IPUTSKEHHUS.
2. OnpIThI IO BBIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIA MJIU caxapa.
3. OnbIThI 10 HAOIIOJEHUIO TEIVIOBOIO PACIIMPEHUS T'a30B, KUAKOCTEN U
TBEPABIX TEIL.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/NIOHE IINPHULA.

5. OnbIThl, IE€MOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO31yXa OT €T0

00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. IlpoBepka THUMNOTE3bl JMHEHHOW 3aBUCUMOCTH [JIMHBI CTOJIOMKA

KUIAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIiepaTyphl.
7. HaOnioneHve wW3MeHEHUsI BHYTPEHHEH HHEpruu Teja B pPe3ysbTaTe
TEIUIoNnepeaayl U padoThl BHEITHUX CHUJI.

8. HccnenoBaHue sIBJICHUSI TEIJIOOOMEHA MPU CMEUIMBAHUU XOJOJHOU U

ropsiueu BOJBI.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW IIPU

TEMJI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

10. OnpenenieHne yaeabHON TeIIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue nmpoliecca UCIapeHust.

12. OnpenesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenesieHne yaeabHON TEIIOTHI IIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzaums Tei. J[Ba poja sneKTpUYecKux 3apsaoB. B3zanmMonercTBue
3apspKeHHBIX Tell. 3akoH KyloHa (3aBUCHMMOCTH CHJIBI  B3aHMOJICHCTBUS
3apSKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onektpuueckoe nose. Hanpssxk€HHOCTh amekTpuueckoro nons. [IpuHiun
CYTIEPIIO3UILINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocutenn »5ieKTpUyYecKUX 3apsiioB. ODJIEMEHTApHBIA  3IEKTPUYECKUI
3apsin. CtpoeHne aroma. [IpoBOAHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTouyHrKN TOCTOSTHHOTO TOKa. JIEMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad uenb. Cuia ToKa. DIJIEKTPUYECKOE HANPSLKEHHE.
ComnpoTuBiieHHE MPOBOAHUKA. YJEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmna ywactka uenu. I[locrmemoBarenbHOEe M MapaJyieIbHOE COEIUHEHUE
MPOBOIHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DJIEKTPUYECKUE 1IeNM M NOTPEeOUTENd AIEKTPUUECKOM HSHEprud B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3anMoOAEHCTBME TOCTOSHHBIX  MArHUTOB.
MarauTtHoe mnosie. MarauTHoe moJjie 3eMJIM M €ro 3HA4€HUE I >KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOro Toka. [IpumeHnenne
3JIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MArHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKa. Hcnonws3oBanue
3JIEKTPOJIBUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHWE SIEKTPOMATHUTHOW WHAYKOMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS 3JIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poma BIEKTPUYECKUX 3aps0B M B3aUMOACHCTBUE 3aAPSKEHHBIX

TeJl.

3. YCTpOWCTBO U AEUCTBUE DIEKTPOCKOMA.

4. DJEKTpOCTaTUYECKasd MHIYKIIUS.

5. 3aKOH COXpPAaHEHUS ICKTPUUECKUX 3aPSAI0B.

6. IIpOBOJHMKYU U JTUIIEKTPUKHU.

7. MopaenvpoBaHue CHUIOBBIX JIMHUHM 3IEKTPUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOTO TOKA.

9. JlelcTBUS 2JIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUN TOK B KUJIKOCTH.

11. ['a30BbIi pa3ps.

12. I3mepeHne Cuibl TOKa aMIepMeETPOM.

13. I3mepeHne 31eKTpUIEeCKOro HaNpsKEHUsI BOJIBTMETPOM.

14. PeocTat 1 Mara3uH CONPOTUBIICHUN.

15. B3auMo1eiCTBHUE TTOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHKE HEBO3MOKHOCTH Pa3/eI€HUs MOJIIOCOB MAarHUTA.

17. MoaenupoBaHWe MAarHUTHBIX TMOJIEH MOCTOSSHHBIX MarHUTOB.

18. OnbIT OpcTena.

19. MaruuTHOE MoJIe TOKA. DJIEKTPOMArHuT.

20. /leicTBME MarHUTHOTO TI0JIA HA MPOBOJHUK C TOKOM.

21. DJIEKTPOJABUTATED MOCTOSTHHOTO TOKA.

22. McciienoBaHue SIBJICHUS SJICKTPOMArHUTHOM MHIYKIWH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTh HANpPaBJICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro

BO3HUKHOBEHUS.
25. DIIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.



1. OnpITel 1O HAOMIOAEHUIO AJIEKTPU3AaUUU TeJl WHAYKIUEH H MpHU

COTIPUKOCHOBCHHH.

2. HccnemoBanue IEHCTBUSA SICKTPUYCCKOTO TOJISI HA TPOBOAHUKUA U
JTUDJICKTPUKH.

3. COopka u mpoBepka pabOThI ITCKTPUIECCKON IETH MOCTOSTHHOTO TOKA.

4. VI3aMepeHune u peryJIMpOBaHUE CUJIBI TOKA.

5. V3mepeHue u peryJIupoBaHUE HANPSKCHHMS.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Y€pe3 pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS HA PE3UCTOPE.

7. OmbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO

CONPOTHUBJICHUSI NPOBOJHUKA OT €r0 JJIMHBI, ILIOIIAAH IOIEPEYHOTO
CeYeHUs U MaTepHuaa.

8. IIpoBepka mpaBuna CIIOXKEHHsS HANPSHKEHUW IPU IOCIEAOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia s CWIBI TOKAa IPU MAPAILIEITBHOM COCIUHEHUHU

PE3UCTOPOB.

10. OmpeneneHne  pabOTBI  AJIEKTPUUECKOTO TOKAa, HMIAYIIETO 4epes
pe3ucTop.

11. OnpeneieHne MOIIHOCTH AJIGKTPUYCCKOTrO0 TOKA, BBIICIIEMOW Ha
pe3ucTope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YE€pPE3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne K111 narpesarens.

14. UccnenoBaHne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. U3yyeHue MarHuTHOrO TOJII TOCTOSIHHBIX MAarHUTOB MNP  HX
00bEIMHEHUU U Pa3/IeJICHUH.

16. UccienoBanne HAEUCTBHS DIIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTpPEJIKY.

17. OnBITBl, JOEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI B3aMMOJECUCTBHUS
KaTyIIKM ¢ TOKOM M MarHuTa OT CWJbl TOKa M HANpPABJIEHUS TOKAa B
KaTyILKE.

18. I3ydueHue AeMCTBHUS MAarHUTHOTO TIOJISL HA IIPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3y4eHHE padOThl AIEKTPOJBUTATENS.

20. U3mepenue KII/I anekTpoaBUratenbHOM yCTAHOBKH.

21. OnbITBI MO MCCHEAOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOW WHIYKLHH:
HCCIIEIOBAHNE M3MEHEHUM 3HAYEHWsI U HAIPABICHUS UHIAYKIHOHHOIO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJEHHUS.

Mexannueckoe nBmxeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOT0 JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiHOoe  nBukeHue. CpenHsas w
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsIMOMHEHOe nBHkeHne. CBOOOIHOE
nagenue. OnbITsl [ anues.

PaBHOMepHOE JIBUKEHUE 10 OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepseii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHiun cynepno3sunuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHUSI CKOJIbKECHUS,
CUJIA TPEHUS MTOKOs, IPYTHUE BUABI TPEHUS.

Cuna TsSHKeCTH M 3aKOH BCEMHUPHOTO TSATOTEHHsI. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JIBmwxenue maHet Bokpyr CosHua. [lepBasg kocmMudeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3menenue wummysnbca. Mmnynse cuibl.  3akoH
COXpaHEHMS UMITYJIbCa. PeakTUBHOE NBUKEHHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsbKEeCTH, yNpPYyrocTH,
TpeHus. CBA3b dHEpPruM U padoThl. [loTeHIManbHAs 3HEPrus Tena, MOJHATOTO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHumanmbHass HSHEpPrus CKATOW MNPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKON YJHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMYECKOTO JIBHIKEHHSI Te€lla OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHUME NyTel W TPACKTOPHUM ABMKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepenne cKkOpOCTH U YCKOPEHHS PSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SIBJICHUH, MNPOUCXOIALIUX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEJILHO KaOMHETa (PU3UKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U IEMCTBYIOIIEW HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TElL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [Iepenaya nMmysbca Mpyu B3aUMOJICUCTBUN TEI.

11. [IpeoOpa3zoBaHus SJHEPTUU NPU B3aUMOICHCTBUU TEIL.

12. COXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHHe UMITYJIbca IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HaGnrogeHne peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOHOM MaICHHH.

16. COXpaHEHHE MEXAHUYECKOW OJHEPruu NpPU JBWKEHUHU Tela I0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. KoncTpynpoBaHue Tpakra Iuisl pa3roHa M JaJdbHEUILIEr0 PaBHOMEPHOIO
JBYKEHUS IAPUKA WIH TEJIEHKKU.

2. OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHUSI OpyCcKa WM JBUXKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tejla MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAaKJIOHHOM IJIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTH IYyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOM CKOPOCTH.

5. IlpoBepka ruImoTe3bl: €ciu MPU PABHOYCKOPEHHOM JBWXEHHH 0e€3
HaYaJbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
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6. MccnemoBanue 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI
HOPMAaJIBLHOTO JaBJICHUS.

7. Ompenenenne ko3 HUIIMEHTA TPEHUS CKOIBKCHHS.

8. OmnpeneneHue xECTKOCTH MPYKUHBI.

9. Ompenenenne padOTbl CHIIBI TPEHUS NPU PABHOMEPHOM JBHKEHUU

T€Ja M0 TOPU30HTAILHON MOBEPXHOCTH.
10. Onpenenenue pabOThl CUJIBI YOPYTOCTH TpU TMOABEME TIpy3a C
MCIIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. I3y4yeHue 3aKOHa COXPaHEHUS SHEPIHH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

Konebatenbnoe paBmxkenue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
IIEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4ecKuii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienre 3HEPTUM Mpu K0JIeOATEILHOM JIBUKEHUM.

3aryxatomue  kosieOaHus.  BpiHyxkaeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckne BoOJIHbI. (CBOWCTBA MEXAaHWYECKHUX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHn4decKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koyicOaHUM TeJI MOJ ASUCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BbIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHca.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmnpenesieHHe YacTOThl M MEpHOJa KoJIeOaHUI MaTeMaTHYECKOro
MasiITHUKA.
2. OmnpeneneHue 4acTOThl U NEPUO/ia KOJEOaHU NPy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH Tepuoja KoJICOAHHWI TMOJBEIICHHOTO K
HUTHU TPYy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTU MepHoJia KOJICOAHUM  MPYKHUHHOTO
MasgTHHKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCHMOCTH MEpPHOJIa KOJeOaHUil Tpy3a, NOABEIIEHHOTO
K HUTH, OT Macchl Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb Mepuoda KoyieOaHun
OPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. 3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHuTHbIE BOJHBI.  CBOMCTBa
ANEKTPOMArHuTHhIX BoJIH. [Ilkanma snekTpomarHuTHBIX BOJNH. Mcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie padbomuel u onvimol.
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1. M3yuyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOILIBIO MOOHUIIBHOTO

tenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonunerinHoe
pactipoctpaHeHnue cBeta. 3atMenuss Connua u JlyHel. OtTpaxeHue CcBera.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeta. llosiHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcmosib30BaHME IIOJIHOIO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom mnyuedt B smn3e. OnTtwdeckas cucteMa ¢oToarmapara,
MUKpPOCKOIIa U TeyecKkoma. ['J1a3 Kak onTudeckas cuctema. biu3opykocTes u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OnbiTel HbetoToHa. CroxeHue
CHEKTpaJbHBIX IBETOB. JlHcnepcus cBeTa.

Jlemoncmpayuu.

1. IlpsAmosMHENHOE pacIpOCTPAHEHHE CBETA.

2. OtpaxeHue cBera.

3. Ilonyuyenune wu300paXeHU! B IIJIOCKOM, BOTHYTOM M BBIIYKIOM
3epKaiax.

[Ipenomnenue cpera.

OnrTryeckui CBETOBO.

Xon nyyei B coOuparoleil JImH3e.

XoJ1 Tydel B pacCEUBAIOIIECH JIMH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

. IIpunnun peiictBus ¢oToarnmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moxenb riaasza.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lony4yenue 6en0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPaKEHHUs] CBETOBOIO Jyda OT yriia
MaJCHUs.

2. M3yudeHue xapakTEpUCTHK M300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEIOMJIEHUSI CBETOBOTO Jiydya OT

yrila NaJeHusl Ha TPAHULIE «BO3TYyX—CTEKIIOM.

[Tonmyyenue n300pakeHni ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenne  (OKYCHOTO  PACCTOSIHUSI W ONTHYECKOM  CHJIBI

coOuparomiei JTMH3HI.

6. OMbITHI O Pa3JI0KEHUIO OETIOro CBETa B CHEKTP.

7. OmnbITHI 10 BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble siBJI€eHUS.

OmneiTel Pezepdopaa u miianerapuas mozaens aroma. Monens atoma bopa.
Hcnyckanue u noriomieHre ceeta atoMoM. KBanThl. JInHeiiuaTeie CeKTphI.

PamnoaktuBHOCTh. Aubda, Oeta- U ramma-uziaydeHus. CrpoeHue
aToMHOro  sxapa. HyknonHas  mMojenb  aroMHOro  siapa.  M3oTormsbl.
PaanoaxtusHble npespaienus. [lepuon nosypacnana aTOMHBIX s€ED.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOI'O YHCEIL.
DOHeprusi cBsi3M aTOMHBIX Anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku suepruu ConHIa v 3BE3I.

SnepHas sHepretuka. JIeMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpraHU3MBl.
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Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOUICHUS.

CrexTpbl pa3au4HbIX ra30B.

CnekTtp BoJOpO/A.

Ha6nronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Peructpanus n3znydeHrs NpupoIHbIX MUHEPAJIOB U MIPOIYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. HaGmioneHue CIIoMHbIX U TUHEHYATHIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPTHMM YACTHULIBI IO TOPMO3ZHOMY

nytu (1o poTtorpadusim).

3. M3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTEMaTU3allMM ¥ O00OOIIEHUs MPEAMETHOTO COJEpKaHUS U OIbITa
NEeATEIbHOCTH, PUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca (PU3MKH, a TaKkKe
JUIsl TIOJTOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH HAaHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BHUJIbI JIEATENBHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCA JIOCTHUKEHUE
MPEAMETHBIX W METANpEeIMETHBIX I[UIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
(opMHpYyeETCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOJ/IOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJACHUE YMEHUSIMU OOBSICHIThH
(u3nuecKue sBJICHUS, MPUMEHSS MOJyYeHHbIE 3HAHUA, pelaTh 3a/1a4d, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHuMNUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasiena
peanu3yeTcs 3a CUET TOro, 4To 00yYaroUMecs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHMA pACMO3HABaTh M HAYYHO OOBICHATH
(u3nuecKue IBJICHUS B OKPY KaIOIIEl MPUPOJIE U MOBCEIHEBHON KU3HH;

MCIIOJIb30BaTh HAy4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBJICHUH, B
TOM YHKCIIE AJI IPOBEPKHU TUIIOTE3 U MOTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBbI HamOOJiee Ba)KHBIX TOCTHXKEHHN COBPEMEHHBIX
TEXHOJIOTUWA, HAmpuMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PA3IMYHBIX
HMCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHUS BCEX
M3BECTHBIX BHJIOB HHEPTUU.

oarwN R



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HAIpPAaBIIEHO HA JOCTWKEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus QUMK Ha YPOBHE OCHOBHOTO OOIIErO

oOpazoBanmsi y oOydarmerocss OyayT chOPMHpPOBAHBI  CICTYIOIIHE
JUYHOCTHBIC Pe3y/IbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSIBIICHHME HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJEHUU OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

- OCO3HaHUE BAXKHOCTU MOPAJIbHO-dTUYECKUX MPHUHIIMIOB B ACATEILHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAaHHME LEHHOCTH (PU3NUECKON HAyKHM KakK MOIIHOTO HHCTPYMEHTa
MO3HAHWS  MHUpA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIECIOBATEIIbCKON
JeATEIIbHOCTH;

S) ¢opvupoBaHuss KyJbLTYPbl 3I0POBbSI H JIMOLUMOHAJILHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0e30macHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJCHUS Ha
TPAHCIOPTE, HAa JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpPOBAHHOCTH HaBBbIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pEUICHUM TMPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3alli, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIHUX B TOM 4YHUCIE U (PU3HUECKUX
3HAHUU;

- HHTEPEC K MPAKTUIECKOMY U3YUEHUIO TPodeCcChid, CBA3aHHBIX ¢ (PUBUKOM;
7) 3KOJIOTUYECKOT0 BOCITMTAHUSA:

- OpHEHTAllMs Ha MPUMEHEeHHE (PU3NUYECKUX 3HAHWUU ISl pelieHus 3a/1ad B
00JlacTU OKpY’Karolllel cpeibl, MJIaHUPOBAHUS TOCTYNKOB U OIIEHKH HX
BO3MOJKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

- OCO3HaHUE II00ALHOTO XapaKTepa dKOJOTHYECKUX MPoOieM U MyTel ux
pelieHus;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHON U NMPUPOTHOI
cpeabl:



- HOTpGGHOCTB BO BSaHMOHeﬁCTBHH IIPU BBIIIOJIHCHUHA I/ICCJ'ICI[OBEIHI/Iﬁ u
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HaIpaBJICHHOCTH, OTKPLITOCTH OIIBITY W 3HAHUAM

APYTrux;

e - TIOBHINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JIeSITEIIbHOCTD;

e - TmOTPeOHOCT, B (OPMHUPOBAHWHM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIMpOBaTh HJCU, TMOHATHSA, THUIOTE3BI O (HU3MYECKUX OOBEKTaX H
SIBJICHUSIX

e - OCO3HaHHWE Ae(hUIUTOB COOCTBCHHBIX 3HAHWW M KOMIICTCHTHOCTEH B
o0nactu (HU3HKHY;

e - IJJAHUPOBAHHWE CBOETO PA3BHUTHUSI B MPHUOOPETECHUH HOBBIX (DU3NICCKUX
3HAHW;

e - CTpEMJICHWE AaHAJIM3UPOBATh W BBIABIATH B3aWMOCBSI3U TIPHPOJIHI,
o0IecTBa M 3KOHOMHKH, B TOM YHCJIE C HCHOJIb30BAaHUEM (HHU3HUECKHUX
3HAHWH;

e - OLEHKA CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX [NI00AIbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprate ocBoeHHs mporpamMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3oBaHuss y  oOywaromerocss  OyayT  cpOpMHpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO03HABATEIbHbIC
YHHUBEpCalbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBISIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBbIC MPHU3HAKU OOBEKTOB
(siBNICHMI);

e YCTAHABJIUBAThH CYIIECCTBEHHBIN MpHU3HAK KJacCU(pUKAIMU, OCHOBAHUS
JU1s1 0000IIIEHUS U CpaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (PU3nUecKuM
SIBIICHUSIM,

e BBISBIATh NPUUYUHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUU (DU3NUECKUX
SBJICHUW W TPOIECCOB, JieJIaTh BBIBOABI C  HCIOJIH30BAaHHEM
JNEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBS35X (PU3NUYECKUX BEIUYMH;

e CAMOCTOSITENIBHO BBIOMpPATH CMOCOO pelieHus y4dyeOHoUW (u3nyeckoin
3a/71auM (CpaBHEHHUE HECKOJIbKUX BAPUAHTOB PEIICHUs, BLIOOp Haubosee
MOAXOSIIET0 C Y4ETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciaenoBarejabCcKHe JeHCTBUA.

e HCIOJIb30BaTh  BOMPOCHI KaK  HCCIEIOBATCIIbCKUM  HMHCTPYMEHT
ITO3HAHMS,

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY TIUIAHY  OIIBIT,
HECJIOXKHBIM (U3UUECKUI HKCIEPUMEHT, HEOOJIbIIOE MCCIEI0BaHne
(bU3UYECKOro SIBJICHNUS,

e OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIIHIO,
MOJTYYEHHYIO B XO/I€ UCCIICIOBAHMS WIJIM DKCIIEPUMEHTA;



CaMOCTOATENIbHO  (popMynupoBaTh 00OOIIEHWS W  BBIBOABI  TIO
pe3ynbTaTaM NpoBEAEHHOTO HAOIIOICHHS, ONIBITA, UCCIEAOBAHNUS;
MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIEe pa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TAKXKE€ BBIABUTATh MPEAMNOJOKEHUS 00 HUX pPa3BUTHU B
HOBBIX YCJIOBUSIX M KOHTEKCTaxX.

Pabora c nuupopmanueii:

MPUMEHSTh Pa3IMYHBIC METOJIbI, HHCTPYMEHTBI U 3alPOCHI TIPU TIOUCKE
1 oTOOpe MHPOPMAITUHU WA JaHHBIX ¢ YIETOM MPEUI0KCHHON YIeOHOMH
busnueckoii 3a/1a4u;

aHAITN3UPOBATH, CHUCTEMaTH3HPOBATH U UHTEPIIPETHPOBATH
WH(GOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHS,
CaMOCTOSITCNIFHO BBIOWPAaTh ONTHMAIBHYIO (OpPMYy TNpPEIACTaBICHUS
nHGOPMAllMd M WLIIOCTPUPOBATh pelIacMble 3aJaud  HECJIOKHBIMU
CXEMaMH, JHarpaMMaMH, HHOU IpadUKON U MX KOMOMHAIIUSMH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

B X07€ 00CYX/I€HHs y4eOHOr0 Marepuaa, pe3yJabTaToB JadOpaTOPHBIX
paboT W MPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOii
TEMbl M BBICKA3bIBaTh WJEH, HALICJICHHbIE Ha pEIICHUE 3aJayd U
nojiep kaHue 0JaroxenaTeIbHOCTH OOLIEHUS;

COMNOCTABIISATh CBOMU CYXJIECHHS C CYXICHUSMH JPYIUX YYaCTHUKOB
auanora, oOOHapyXKUBaTh Pa3Iuyle U CXOACTBO MO3UIIUIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATh PE3YJbTATHl BBIITOJIHEHHOTO (PU3NYECKOTO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M  HUCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM H
WHJIUBUYyIbHOW pPaOOThl MPU PEIICHUH KOHKPETHOW (DU3MYecKoi
poOJIEMBI;

NPUHUMATh LEJd COBMECTHOM JAESITENbHOCTH, OpPraHU30BHIBATH
NEUCTBUA 1O €€ JOCTHKEHHUIO: PACHpPEeNeNsaTh poJid, OOCYXKIaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBIMIOJIHSATH CBOKO 4YacTh PaOOThI, JOCTUIas KAYECTBEHHOI'O pe3yibTaTa
[0 CBOEMY HANpPABJICHHUIO U KOOPAUHUPYS CBOMU ACHCTBUSA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KaYy€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh  MPOOJIEMbl B JKM3HEHHBIX M  YYE€OHBIX CHUTYalHUsX,
TpeOyIOLUX AJisl pelieHns] PU3NYECKUX 3HAHUIA;

OpUEHTHUPOBAThCS B PA3JIMYHBIX MOJAXOJAX MPUHITHS pPELICHUN
(MHAMBUAYAJIbHOE, IPUHITHE PEIICHUs] B TPYIINE, MPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTaBIISATh AJTOPUTM pelieHus: (u3nueckoi 3aaauu
WIM IUIAHA HCCIENOBaHUSA C YYETOM HMEKOIIMXCA pPECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUpPOBAaTh Ipeajiaraembie
BAPUAHTHI PELICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JaBaTh aJEKBATHYIO OLEHKY CHUTyalluM M MpejiaraTe IUIaH €€
U3MEHEHUS;

OOBSACHATh MNPUYUHBI JIOCTHOKEHHUS (HEIOCTHMKEHUS) pEe3yJbTaToOB
JeSITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBHI B I€ATEILHOCTH (B TOM YHCIIE€ B X0 BBIIOJHEHUS
(U3NYECKOr0 HCCIEAOBAHUSA WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHMBIIMXCA CHUTyallMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIOpa WU
JUCKYCCUM Ha HAy4YyHYK TEMY, [OHHMAaTb MOTHUBBI, HAMEPEHHS H
JIOTUKY JIpyToro;

MIPU3HaBaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKICHUSAX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyueHuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHArOIIUXCSl YMEHHIA:

UCIIOJIb30BaTh TMOHATHSA: (U3MYECKHE W XUMUYECKUE SIBJICHUA,
HaOII0IeHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXAaHUYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOpHsS, PABHOJEHCTBYIOLIAS
cuna, gedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznuyaTth sBAeHUS (IudPy3us, TEMIOBOE [BHKEHHE YacCTHI]
BEILIECTBA, PABHOMEPHOE J[IBM)KCHHE, HEPAaBHOMEPHOE JBH)XEHHE,
WHEPIUsA, B3aUMOACHUCTBHE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEeIUIEHHOM OChblO BpalleHus, IepeAada JaBJICHHUS TBEPIAbIMU
TeIaMH, >KHJIKOCTSMH M Ta3aMu, aTMOC(EpHOE [aBJICHUE, IJaBaHUE
T€l, NPEBpAIlCHUs] MEXaHWYECKOM OSHEpPruv) MO ONUCAHUI0 UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHA B
OKpYXaIollleM MHUpE, B TOM 4YHcCie (U3UYECKUE SBJICHUS B MPUPOJIE:
MpUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEXKHBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJjeHUS Ha KMBOW OpraHu3M, IUIaBaHUE pbIO, pblyaru
B TEJ€ YeJOBEKa, NMPU 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3HUUECKUX
SBJICHU;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel MW (PU3NYECKHUE SIBICHUA,
UCTIONB3Yysd (U3MYECKUEe BEIUYUHBI (Macca, O0O0BEM, IIJIOTHOCTh
BELIECTBA, BpeMs, MyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIA YIPYTOCTH,
CUJa TSKECTU, BeC Teljla, CWia TPEeHHs, JaBjieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIA, MEXaHW4Yeckas padoTa,
MOIITHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA()(PHUIMEHT TOJIE3HOTO
JEHUCTBUSA MEXaHU3MOB, KUHETUYECKAsl M IOTEHIIMAJIbHASI DHEPTHS ), TPU
ONMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3MYECKUN CMBICI HUCTIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHWs] W €IUHULBl (U3MUECKUX BEJIUYMH,



HAXOAUTh (DOPMYIIBI, CBSI3bIBAIONINE JAaHHYIO (DU3HUECKYIO BEIHUUHY C
APYTUMU BEIUYMHAMH, CTPOUTH TpapUKU H3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKNX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLECCHI,
WCTIONB3Ys TpaBuia CIOXKEHUs Cuil (BIOJIb OJHOM MpSMOii), 3aKOH
I'yka, 3akoH Ilackais, 3akoH ApxuMmesa, MpaBUJIO PABHOBECHS pblyara
(Oboka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXPaHCHHUS
MEXaHUYECKOM PHEPTUu, IPU STOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3alIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (PU3UYECKHE SIBICHUS, MPOLECChl M CBONCTBA Tel, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapaKkTepa: BBIBIATh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
00bsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ ONOPOM Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUH, (PU3MYECKHX 3aKOHAa WU
3aKOHOMEPHOCTH;

peuats pacy€THble 3aAauu B 1—2 NEUCTBUS, HUCMOJIB3YS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (PU3UYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCIOBHSI  3aJa4d  3alMChIBaTh KpPAaTKOE YCIIOBHUE, IMOJACTABISTH
(u3nueckue BeIWYUHBI B (JOPMYJbl U MPOBOJUTH PACUETHI, HAXOJUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PELICHUs 3aJad, OLCHUBAThH
PEATUCTUYHOCTD NOJy4eHHON (PU3NYECKON BEITMYNHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh NpPH IMOMOIIH
(U3HMUECKMX METOJO0B, B OINWCAHUHU HCCIECJOBAaHUS  BBIICIAThH
MPOBEPSIEMOE MPETOT0KEHNE (runoresy), pas3nuyath "
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOJAUTh OMIMOKHU B XOJI€
OMbITA, JEJIaTh BBIBOJBI IO €r0 pe3yJIbTaTaM;

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUN WU
dbu3uYecKuXx  CBOMCTB  Te: dbopmynIupoBaTh  MPOBEPsiIEMbIC
MPEANOJOXKEHUs, CcOoOMpaTh  yCTAHOBKY M3  IPEIJI0KEHHOIO
000py0BaHus, 3alUCHIBATh XO/I ONbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOIOBBIX U
uMu(dpoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUsS MPUOOPOB C YYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BETUUHHBI
OT APYTOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PaBHOMEPHO ABWXKYILEroCs Tela OT BPEMEHU JABWKEHUS TeJa, CHUJIbI
TpPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH
Tel W HE3aBUCUMOCTHU CWJbl TPEHUSI OT IJIOLIATU COMPUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BBITATKUBAIOLIEH CUJIbI
OT 00BEMA MOTPYKEHHOM YACTH Tela M OT IUIOTHOCTH YKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT TJIyOWHBI, Ha KOTOPYIO
IIOIPYKEHO TEJ0, YCIOBUN IUIABAHUSA TEJI, YCIOBUN PaBHOBECUS pblyara
u OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIEIOBAHUSA,
coOupaTh  YCTAHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cleays
OPEeAJIOKEHHOMY IUJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE NMPEIIOKEHHBIX TaOIUI] U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA KUIKOCTU M TBEPAOrO TeNa, CWJIA TPEHHUS CKOJbXKEHUS,
NABJICHHE BO3[lyXa, BBITAIKMBAIOIIAs CWJla, JCUCTBYIOIIAs Ha
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NOTPYXKEHHOE B JKUIKOCTH TEJO, KOIPPUIMEHT MOJIE3HOTO JACUCTBUSA
MPOCTBIX MEXAaHW3MOB), CJEAys MPEAJOKEHHOW WHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTANbHYIO YCTAHOBKY U
BBIYHCIISITH 3HAUEHUE UCKOMOW BEJIMYMHBI,

coOnroaTh TMpaBWia TEXHUKH O€30macHOCTH Tmpu  pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOILAIOIIMECS COCYbl, OAPOMETD,
phIYar, NOJIBHKHBINA U HETMOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepU30BaTh MPUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCAaHHUS (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOMPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MNOPLIHEBOM HACOC, apPEOMETP), HCHOJb3Ys
3HaHHA O CBOWMCTBaX (UBUYECKUX SIBICHUA W HEOOXOIUMBIE
¢u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpHl  (HaXoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIONIb30BaHMUs (PU3MUECKUX 3HAHWHA B MOBCEIHEBHOU
KU3HU U1l 0OecriedeHnsl 0€30MaCHOCTH MPU 00pallleHny ¢ MpudopaMu
Y TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHSI 3/IOPOBBS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO ITOBEJEHUS B OKPYIKAIOLIEH CPELE;
OCYUIECTBJIATH OTOOpP HMCTOYHUKOB HHpopmanuun B HWHTEepHETE B
COOTBETCTBHUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W TyTEM CpaBHEHHUS Pa3IMYHBIX HMCTOYHHUKOB
BBICTIATh WHGOpPMAIMIO, KOTOpas SBISETCS MPOTHBOPEYUBON WM
MOET OBbITh HETOCTOBEPHOM;

WCIIONIb30BaTh TMPHU  BHINIOJHEHUH  y4eOHBIX  3aJaHUil  HAy4YHO-
MOMYJSIPHYIO  JTUTEpaTypy (PU3UUECKOro COAep)KaHus, CIPaBOYHBIC
MaTepuanbl, pecypchl cetd VHTepHeT, BlIageTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHuss MHYOpPMAIMH U3 OTHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC M YCTHBIE COOOIICHUS
HA OCHOBE 2—3 MCTOYHUKOB MH(POpMAIMK PUINIECKOTO COACPKAHUS, B
TOM YHCII€ MyOJMYHO JeNaThb KpaTKUe COOOIIEHHS O pe3yibTaTax
MPOEKTOB WM YYE€OHBIX HCCIENOBAaHUN, MPH ITOM TPAMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHSATHMHBIA anmapar Kypca (QU3uKH,
COTIPOBOXAATH BHICTYIUUICHHE MTPE3CHTAIINEH;

NP BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M WCCIENOBAHUI pacrlpeieniaTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHU C TMOCTABICHHBIMU 3aJ[ad4aMH,
CIIETUTh 32 BBHIMOJTHCHHEM IIJIaHAa JEHCTBHUI, aJeKBaTHO OILIEHWBATH
COOCTBEHHBI BKJIQJ, B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAFOIIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOIB30BAaTh IOHATHA: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE
IBUKEHHE aTOMOB M MOJIEKYJ, arperaTrHble COCTOSIHHsI BEILECTBA,
KpUCTANIMYECKHE U aMOP(HBIE TeJa, HACHIIICHHBIM U HEHACHIIIEHHBIN
nap, BJIAKHOCTb BO3[yXa, TeMIeEpaTypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JBUIaTelb, DJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
JJIEKTPUYECKOE TM0JIe, IPOBOJHUKHA U IUBJIEKTPUKH, IIOCTOSIHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;



pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, TEIIonepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMauyMBaHUE, KalWULIPHBIE  SIBJICHUS,
HCIIapeHue, KOHJIEHCAlUs, IJIaBJIEHUE, KpUCTaJUIA3a1us
(oTBepaeBaHME), KHUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKUUS, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBME MAarHUTOB, IEWCTBHE MAarHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, DJJEKTPOMAarHUTHAasT HHAYKUWA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOICTB M HA OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
TaHHOE (PU3UUYECKOE SBIICHUC;

pacrmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpY>KalollleM MHpEe, B TOM 4YHclie (pU3MUecKHe SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KalWJUISIPHBIE SIBIIEHUS B HPUPOJE,
KpUcTaulbl B mpupoje, uziaydeHue CoiiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, o0Opa3oBaHHME pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B aTrMocdepe, DSIEKTPUYECTBO KUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMiu, Jpeid MOoJIIoCOB, POJib
MarHuTHOTO TOJIA JJIsl )KU3HU Ha 3emile, MOJSPHOE CHSHUE, IPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3a7adyy B  y4eOHyI,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh H3YYEHHBIE CBOWCTBA Te€l W (PU3HYECKHUE SBIICHHUS,
UCIIONB3ysl  (U3MYECKUE BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIECTBa,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAs TEeIioTa napooOpa3oBaHMS,
yJAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(OUIMEHT MOJIE3HOTO
NEUCTBUA TEIJIOBOM MAIIMHBI, OTHOCUTEJbHAS BJIAXHOCTh BO3/1yXa,
ANEKTPUYECKUN 3apsll, CuUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTUBJICHUE TPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEILIECTBA,
paboTa U MOIIHOCTb JIEKTPUUYECKOIO TOKA), MPU ONMHUCAHUH NPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTOIb3YEMBIX BEIMYMH, 0003HAYEHUS
Y eIMHULIBl (PU3NYECKUX BEIMYHUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;
XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBIEHUS M TMPOLECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH
CTPOEHHSA  BEIECTBA, NPHUHLIMI  CyNepHo3uiuu  mojeidl  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Oma st
ydacTka 1enu, 3akoH /[xoyns—JIeHia, 3aKkoH COXpaHeHUs! YHEPTUH, IPU
TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBHIBATh €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh PUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH O0BbACHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3aJayd B 2—3 ACWCTBUS, HMCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3UYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
yCIIOBUS 3aJla4Ml 3alMChIBATh KPATKOE YCIOBHE, BBISBJISATH HEJOCTATOK
JAHHBIX [JIsl PElIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI M  (HOPMYJIBI,
HeoOXonuMble ISl €€ pelieHusi, IPOBOJUTH PAcu€Tbl U CPAaBHUBATH



MOJIyueHHOEe 3HaueHue (U3NYECKOM BEIWYMHBI C  H3BECTHBIMU
JAHHBIMU;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU IOMOIIH
(U3NYECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAO0BAaHMUs, BbIICIATh
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAMUTH OMBITHl [0 HAOMIONECHUIO (PU3WYECKUX SBICHUNA WU
¢u3znyecKkux CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JaBJICHUS BO3/yXa OT e€ro oobéMa, TeMIepaTyphl, CKOPOCTH IMpoliecca
OCTBIBAHMSI M HArpeBaHUs NpPU MU3IYyYEHWH OT LBETa H3Iy4arollen
(moryomiaroieid) MOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI  OT
TEMIIEpaTypbl KUAKOCTH U IUIOMAJAH €€ MOBEPXHOCTH, DJIEKTpU3ALUS
T€I W B3aUMOJECHUCTBUE DJJIEKTPUUYECKUX 3apsaoB, B3aUMOJCHCTBUE
MTOCTOSIHHBIX MAarHWTOB, BU3yaJIN3allisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO TMOJS HA MPOBOJAHHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEN TOCTOSHHOIO
ToKa): (OpMYJIHUpPOBaTh MPOBEPSEMbIE MPEANOJIOXKEHUA, COOUpPaTh
YCTAaHOBKY W3 MPEMJIOKEHHOTO0 000pYJOBaHUS, ONUCHIBATh XOJ OIbITa
1 (hOpMyYIUPOBaTh BHIBOJIBI;

BBIIIOJIHATH ~ MPSIMbIE  HM3MEPEHUS] TEMIEPATYpbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3/lyXa, CWJIbl TOKA, HAINpPSKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX MPHUOOPOB U JATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4éToM  3aJaHHOM  abCONIOTHOM
MOTPEITHOCTH;

MIPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UYECKON BETUUHHBI
OT JpYrol € HCIOIB30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
COMNPOTHUBJIEHUSI NPOBOJHUKA OT €ro JJIMHBI, IUIOU[AJAX MONEPEYHOIO
CEYEHHUS] U YJIETbHOTO COINPOTHUBIICHHS BEILECTBA MPOBOJHUKA, CHUJIbI
TOKa, WAYILIEro 4Yepe3 MPOBOJHUK, OT HAMpsDKEHUS Ha MPOBOJHUKE,
HCCJIEIOBAHUE TMOCJIEAOBATEIbHOIO U MapajUIeIbHOTO COEIMHEHUN
MIPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPAaTh YCTAaHOBKY WU
BBINIOJIHATh U3MEPEHUS, CIEeysl IPEIJIOKEHHOMY IIaHy, (PMKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOJIHIl U TPauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

MPOBOJIUTHh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYUH (yIeTbHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHMKA, padoTa H
MOIIIHOCTb AJIEKTPUUECKOTO TOKA): TJIAaHUPOBATHh M3MEPEHHUsI, COOMPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIUUCIISATH 3HAUEHHUE BEJIMYUHBI,

coONoaTh MpaBujia TEXHUKM O€30IacCHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

XapaKTepHU30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIEpMETP,
BOJIbTMETP, CUETUMK FIEKTPUUECKON DHEPTUU, IJIEKTPOOCBETUTEIbHbBIC
npuodopkI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
INOCTOSIHHOTO TOKa), MCIMOJb3ys 3HAHHMS O CBOMCTBAaX (PU3MUYECKHX
SABJICHUM U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIHHBIE
npuOOpel MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM (>KMJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUYECKHUX
Herned ¢ MOCJIEeNOBaTEIbHBIM M MAapajuleIbHBIM  COEIMHEHHEM
AIIEMEHTOB,  pa3juuyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
BJIEKTPUYECKUX LECTIEH;

MPUBOANTh TpHUMEPHl  (HAXOauTh HWH(POpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH U1 00ecTieueHnusT 0€30IaCHOCTH MPU OOpAIICHUH ¢ TIPUOOpaMHU
Y TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHSI 3/IOPOBBS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIIATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX MCTOYHUKOB BBIJCTATH HWH(OpMaAILMIO, KOTOpast
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;
WCIONB30BaTh TPU  BBINOJHEHUM YYE€OHBIX 3aJlaHUl  HAy4dHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHHus, CIIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHET, BIajeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOpPMALMKU W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOILIEHUS,
0000mass MHPOPMAIIUI0O U3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
colepkaHusl, B TOM 4YHCIEe NYyOJUYHO NPEACTABIATH PE3YJIbTaThl
MIPOCKTHOM HMJIM  UCCIENOBATENbCKOW JEATEIBHOCTH, MpPH 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHATUWHBIN anmapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
MPOLIECCOB paclpeensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 33J]a4aMH, CIEIUTh 3a BBINOJIHEHUEM IJIaHa JeHCTBUN
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKIIAJl B
NeSATEeIbHOCTh TPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTUBHOE
B3aUMOJICUCTBHE, MPOSBIISSA TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

KOHIy o0yueHHs B 9 KJjacce MpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

UCIIONIb30BaTh TOHATHS: CHCTEMa OTcu€ra, MaTepuajibHas TOuKa,
TpaeKTopusl, OTHOCUTEIBHOCTD MEXaHUYECKOro JBUYKEHUS,
nedopmanus (ynpyras, miacTuieckas), TpeHHe, IIEHTPOCTPEMUTETHLHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, MLEHTP TSKECTH TBEPJIOTO Tella, pPaBHOBECHE,
MEeXaHU4ecKue KojaeOaHus U BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKalda 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTb, CHEKTPhl  HCIYCKaHUS U
norjoileHus, anbda, O0era- U ramMma-u3IydeHUsi, U30TOINBI, sAepHas
SHEPreTHKa;

pasnuyaTh SIBJICHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUYKEHUE, CBOOOIHOE
najeHue  Tel, paBHOMEPHOE  JABWKEHHUE 1O  OKPYKHOCTH,
B3aMMOJICUCTBHE  TEJ, PEAKTUBHOE [BIKEHUE, KOJieOaTeIbHOE
NBIDKCHUE (3aTyxXalllue W BBIHYXKJCHHBIC KOJeOaHUs), PE30HaHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHHUE  3ByKa,  MNPSMOJIMHEHHOE
pacnpocTpaHeHUe, OTpPaXKEHUE U NPEIOMJIEHUE CBETa, IMOJIHOE
BHYTPEHHEE OTpPa)KEHUE CBETA, pa3jiokeHHe OeNoro cBeTa B CHEKTP U



CJIIOKEHUE CHEKTPAJIbHBIX LIBETOB, AUCIEPCHSI CBETA, E€CTECTBEHHAas
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOrO CIEKTpa U3ITyYEHHS)
[0 ONMCAaHUIO HUX XapAKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpy>XarolieM Mupe (B TOM uucie (U3NYECKHe SBICHHS B MPHUPOJIE:
NPWINBBL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHONM CHUCTEMBI,
PEAaKTHUBHOE JBUKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 3XO,
LIBETA TE€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPA(UOJIETOBOTO UM PEHTTEHOBCKOTO  HM3Iy4YCHHI,
€CTECTBEHHbI  paJHOaKTUBHBIAH  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3IYYEHUE TMPUPOJHBIX MHUHEPAJIOB, JIEUCTBHUE
PaAMOAKTUBHBIX M3JIyYEHU Ha OpPraHuM3M YeEJIOBEKa), IpPH 3ITOM
MEPEBOIUTh  MPAKTUYECKYI0  3a7ayy B  y4eOHyIO,  BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tl M (PU3NYECKHE SBIEHUA,
UCIIONb3Yysl (PU3UYECKHE BEJIMYUHBI (CpPEeIHsAs] U MTHOBEHHAas CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILIEHUE, TYTh,
yIJ0Basi CKOPOCTh, CWJIA TPEHUs, CUJIa YNPYTOCTH, CUJIA TSKECTH,
YCKOPEHHE CBOOOJTHOTO MaJ€HUs, BEC Tela, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHU4YecKkasi padoTa M MOILIHOCTb, MOTEHUUAIbHAS SHEPrUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, NOTCHIMAJIbHAS SHEPTHUS
C)KaTOW TMpPYKUHbI, KUHETUYECKAs] DSHEPIus, MOJHAas MeXaHU4ecKas
SHEPrus, NEpHOJ M 4YacToTa KoyieOaHWW, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA4, CKOPOCTh CBETa, IOKa3aTellb MNPETOMIICHHUS
cpenbl), MpU ONKWCAHUM MPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, OOO3HAUYE€HHs] M E€IUHULBI (PU3HYECKHUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKH H3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TIPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHIMUI CYNEPHO3UIMU CUJI, NIPUHIUI OTHOCHUTENbHOCTH [ anuies,
3aK0oHbl HpIOTOHA, 3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUSI CBETA, 3aKOHbl COXPAHEHHs 3apsS0BOTO M MacCOBOIO
yycen TMpU AIEpPHBIX peakuusx, NP D3TOM J1aBaTh CIIOBECHYIO
(GopMynMpOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CIIE/ICTBEHHbBIE CBSI3H, CTPOUTHh OOBICHEHHUE U3 2—
3 JOrMyeckux WAaroB € ONOPOM Ha 2-3 HW3yYEHHBIX CBOMCTBA
du3nUecKuX IBICHUM, PU3NYECKUX 3aKOHOB MUJIU 3aKOHOMEPHOCTEN;
pemiaTh pacu€THhle 3afauyd (OMUpAroIIMecss Ha cuctemMy u3 2-3
ypaBHEHUH), MCHONb3Yyd 3aKOHbI U  (POPMYJbI, CBS3bIBAIOIINE
(¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/ayu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
U30bITOYHBIE JAHHBIC, BHIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOJUMBIE
JUISL pElIeHMs, MPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTH
[OJyYEHHOTO 3HaueHUs (PU3NUYECKOI BEINUMHBI;



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYIECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBAHUS, BbIICIATh
MIPOBEPSIEMOE MPEIIOJIOKEHUE, OLEHUBATh NPABUIBHOCTh NOPSAJKA
MPOBEJICHUS HCCIEAOBAaHUA, JeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUN U OTIBITOB,;

IPOBOAMWTH OMBITHl [0 HAOMIONECHUIO (PU3WYECKUX SBICHUNA WU
¢u3nyecKux CBOMCTB TeM (M3yuyeHue BTOPOro 3akoHa HpioToHa, 3akoHa
COXPaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEpHoja KoueOaHUl NPy KHHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTU NMPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MajblX KOJEOaHU, NPSAMOJUHENHOE paclpoCTpaHECHUE
CBETa, pa3JoKeHHE Oenoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTOCKOM 3€pKajie U CBOMCTB M300paKEHUs MpPeIMETa B
coOuparole JTuH3e, HaOJI0IEHNUE CIUIOMIHBIX U JJUHEHYAThIX CIEKTPOB
M3JIyYEHHsI): CAMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO
HaOopa 0OOpy/IOBaHMS, OMUCHLIBATH XOJ OIbITA U €r0 PE3yJbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

OPOBOAWTh TPU HEOOXOAWMOCTH CEpUI0 TPSIMBIX H3MEPEHHH,
ompenelisisi CpelHee 3HaYeHuEe U3MepsieMod BeauduHbl ((pokycHoe
paccTosiHie coOuparoniel JMH3bI), OOOCHOBBIBATH BBHIOOp crocoba
U3MEpPEHHUsl (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTh HCCJEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
MCIIOJIb30BaHUEM TPSMBIX W3MEpPEHHUI (3aBHCHUMOCTH ITyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBMXEHUM 0€3 HauaJbHON CKOPOCTH, MEPUOa
KoJe0aHUH MaTeMaTHYEeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPaKEHUsl CBETA OT yrjla MaJeHHs U yria NpeJOMIICHHs OT yIJa
MajeHus): IJIAHUPOBATH MCCIEIOBAHUE, CAMOCTOSITENIBHO COOMPATH
YCTaHOBKY, (DUKCUPOBAaTh PE3YJIbTAThl MOIYYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BUJIE TAOIUIl U rpadUKOB, AeiaTh BBIBOIBI MO
pe3ynbTaTam HCCIIEIOBAHUS;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUs (U3MUECKUX BEIUYUH (CpemHsis
CKOPOCTh M YCKOPCHHE Tesld INpPH PAaBHOYCKOPECHHOM [IBIKCHHH,
YCKOpEHHE CBOOOAHOTO MaJIeHUs, KECTKOCTh MPYKUHBI, KOIDPUIIMEHT
TPEHUS] CKOJBXKEHUS, MEXaHU4eckass padoTa MU MOIIHOCTh, 4acTOTa U
nepuoj, KoleOaHWii MaTeMaTH4YeCKOr0 W MPYKUHHOTO MAasSTHUKOB,
ONTHYECKas Cujla COOMparoIIed JIMH3bL, pPaJUOAKTUBHBIA (OH):
MJIAaHUPOBATH U3MEPEHHUSI, COOUPATH IKCIEPUMEHTANIBHYIO YCTAHOBKY U
BBITIONHATh ~ WU3MEpPEHUs, CIeAysd TPEUIOKCHHOM  HMHCTPYKIIHH,
BBIUMCIISITh 3HAYCHHWE BEIUYMHBI M aHAIW3UPOBATh TOJTYYCHHBIE
pE3yNbTaThl C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUM;

coOnoaTh MpaBUjia TEXHUKM O€30MacHOCTH Npu  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

paznuyaTh OCHOBHBIE MPU3HAKK H3YUYEHHBIX (PU3NYECKUX MOJEIIECH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, TOYEUHBIH HUCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHEeTapHas MOJEeNIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CIUIOMETp, JATYUKHU IOJOKEHHUS, PACCTOSIHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MEpPUCKOI, (oToanmnapar, ONTUYECKHE CBETOBOBI,
CHEKTPOCKOMN, A03UMETpP, Kamepa BuiibcoHa), UCHOJIb3ys 3HAHUS O



CBOMCTBaX (DM3MYECKUX SIBICHUA U HEOOXoAuMble (U3UYECKUE

3aKOHOMEPHOCTH;
WCIIONB30BaTh CXEMbl M  CXEMATHUYHBIE PUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIBHBIX npuOopoB 151

TEXHOJOTHYECKHX TPOIECCOB MPH PEIICHUH YYEOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl MOCTPOCHUS M300paKEHUN B MIJIOCKOM
3epKaje u cobuparomiei TuH3e;

OPUBOIUTH TMpUMEpHl  (HaXOoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HMCIONIb30BaHUs (PU3MUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JJIs1 0OecriedeHusi 6€30MacHOCTH TP 00palieHny ¢ npudopamu
Y TEXHHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHSI 3JIOPOBBS U COOJIOICHUS
HOPM DKOJIOTHYECKOT0 TOBEICHUSI B OKPYKAIOILIEH CPELE;
OCYUIECTBJIATh MOUCK HHPOpMauuu (U3HYECKOr0 COAEpKaHUS B
WNHTepHeTe, caMOCTOSTENbHO (OPMYIHpPYS TMOMUCKOBBIA  3armpoc,
HAaXOAUTh  IIyTH  ONPEACIICHUS  JOCTOBEPHOCTH  MOJYYEHHOMN
MH(OpMaMM HAa OCHOBE HMMEIOLIMXCS 3HAaHUH U JIONOJIHUTEIBHBIX
HMCTOYHUKOB;

HCIIOJIb30BaTh MPU  BBINOJHEHWHM Y4YEOHBIX 33JaHUM  HAy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHus, CIPAaBOYHBIC
MaTepuasibl, pecypcbl cetu  MHTepHer, BiuageTh INpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
nH(pOpMaUMU U3 HECKOJIBKUX MCTOYHUKOB (PM3MUECKOrO COAEpPKaHUA,
myOJIMYHO MIPEACTABIATD pe3yJIbTaThI MIPOEKTHOU W
HCCIIEIOBATENIBCKOM JAEATEIBHOCTH, IIPU 3TOM I'PAaMOTHO HCITOJIb30BATh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemoro paszeia (QU3UKd U
CONPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIMEN C y4€TOM OCOOCHHOCTEM
ayIUTOPHUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 4acoB
Neo HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HU(POBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/1 | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoThbI

Pa3pnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUPa

1.1 dusmkKa - HayKa 0 IPUPOJIE 2 bubmorexa HOK
' YK pHpoZ https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o
VISHHCCITHE BEHIHIHAL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 1 bu6nuoreka [JOK
' METOJI MO3HAHUS https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6anoreka LIOK

2.1
Crpoenne pemectsa 1 https://m.edso0.ru/7f416194

JIBrkeHue u

2.2 B3aMOJENCTBUE YaCTH 2 1 bubmorexa IIOK
' g H https://m.edso00.ru/7f416194
BEIIECTBA
53 ArperaTHble COCTOSTHUS ) bu6muoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
Wroro no pazmeny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl



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

bubnunorexa LIOK

3.1 Mexaniieckoe ABIKCHIE 3 https://m.edso0.ru/7f416194
39 Wuepnus, macca, 4 bubnunorexa LIOK
' IJIOTHOCTH https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bupet cun - https://m.eds00.ru/7f416194
Wroro no pasaeny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

[asnenue. [lepenaua

41 JTaBJICHUS TBEPIBIMU 3 bu6nuoreka [IOK
' TeIaMH, KUIAKOCTIMU U https://m.eds00.ru/7f416194
rasamu
bu6anoreka LIOK
4.2
Jlapietine KuakocTh 5 https://m.edsoo.ru/7f416194
bu6anoreka LIOK
4.3 A
T™MOcepHOe TaBIeHHE 6 https://m.eds00.ru/7f416194
eHCTBHE KUIKOCTH U ra3a
4.4 fa or )KéHI—IILOC B HUX 7 bubmmorexa TIOK
' Py https://m.eds00.ru/7f416194
TEJIO0
HWroro no pasneny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

but6mmoreka [IOK
1 P
> 460T2 B MOIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 bubmorexa [IOK

https://m.edso0.ru/7f416194



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

bubnunorexa LIOK

>3 Mexanuteckas sHepria 4 1 https://m.edso0.ru/7f416194
54 PeszepBHoe Bpems. BITP 1
PesepBHOe Bpems.
5.5 IIpomexyTouHas 1
aTTecranus
Hroro no pazgeny 14
Pe3epBHOe Bpems 1
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
nporpamMmbl padoThI padoTshI
Pa3nen 1. TemioBble siBieHUs
11 CrtpoeHnue u CBOCTBa ; bubnmnoreka [HOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 TennoBslie mpoiiecce
POTIeCERt 21 1 S https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNeKTpUYecKUe 3apsbl.
2.1 3apsKEeHHbIE TeNNa U UX 7 1 Bubnmorexa [IOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 [TocTosHHBIN 20 1 7 bu6anoreka IIOK
' ANEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
2.3 MarHuTHbI€ SIBICHUS
6 1 1 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce
PesepBHOe Bpems.
ITIpomexyrounas
25 POMEIEYT 1 1

arrecranus (1o

YTBEPKACHHOMY



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

rpaguxy)

Pe3epBHOE Bpems.

BIIP
2.6 (o 1
YIBEPKICHHOMY
rpaduky)
Hroro no pazgeny 39
Pe3epBHOe Bpems 1
OBUIEE KOJIMYECTBO
68 14

YACOB I10 ITPOTPAMME




9 KVIACC

HauMeHnoBauue KoaudecTBO 9acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznen 1. Mexannueckue siBJeHUs
MexaHudeckoe 56 [TOK
nOIMOoTEKA
11 BI)KCHHE U CITOCOOBI
A 10 1 https://m.edsoo.ru/7f41a4a6
€ro OINMHCaHUS
. bu6mmoteka IIOK
1.2 BzaumoneiicTBue Ten
g 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aKOHBI COXpPaHCHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
21 MexaHudeckue 7 3 bu6nunorexa [IOK
' Konebanus https://m.edsoo.ru/7f41a4a6
99 MexaHndecKkue BOJIHBI. 8 1 3 bu6nuorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMarHuTHOE Bu6 OK
3.1 moJjic u 6 2 uomorexa L

SJICKTPOMArduTHBIC

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



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

BOJIHBI

Hroro no pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKOHBI 6 bubnuorexa [{OK
' pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIvH3BI 1 onITHYECKHE 6 bubmuorexa [IOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 bubnuorexa [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15
Pa3nen 5. KBanTOBBIE SIBJIEHUA
Ucnyckanue n
5.1 MIOTJIOIICHHE CBETA 4 bubmmorexa [TOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Ctpoenune aToMHOTO 6 bubnmnoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
: s
>3 AACPHPIC peartitan ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Paspnen 6. [loBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

6.1

IToBTOpEHUE U
000611eHNe
coJiep’KaHus Kypca

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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¢u3uku 3a 7-9 xnace

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

26




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» dusuka, 7 knacc/ [lypeimesa H.C., Baxeesckas H.E., O6miecTBo ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «JIPODAY;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Gusuka, 8 knacc/ [lepreimkun A.B., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «J[PODAY; AKiioHEpHOE
obmectBo «M3natenbeTBo «IIpocBemienne»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JI[PODAY;

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJIUYECKHUE MATEPUAJIBI JIJI51 YUUTEJISA
®dusuka. 7 kimacc. Meroanueckoe nmocooue. Yepaukona O.A.
dusuka. 8 kimacc. Meroanueckoe nocooue. dumonosny H.B.

®dusuka. 9 knacc. Metoauyeckoe nocooue. I'yrauk E.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bu6mmoreka IJOK
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