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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanve mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00YUCHHsI, a TAKXKE
MEKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

OO0mas xapakrepucTuka y4eOHOro npeamera «@usnka»

®duzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOrO METoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrOUIUX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnernn MunucrepcerBa npocsemienust Poccuiickoin @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne TTIK-4BH).



Hean usyyenus pusuku:

npuoOpeTeHrne HMHTEepeca M CTPEeMJICHHsI OOy4Jalolmuxcs K HaydYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE TPEACTABICHUH O HAYIHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMupOBaHHE TPEJICTaBICHUA O poNd (U3HKU NS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

3amaun pusukn
JlocTiokeHHe 3THX Iejiel MmporpaMMmbl 10 (U3HKE HAa YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEeHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUIUX PAcCUYETHBIX 3amad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ mHbOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITNH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM IIaHe

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Tpennaraemsiii B mporpaMmMe mno (pu3uKe mnepedeHb JadopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN



oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOT'O FOCYapCTBEHHOr'0 3K3aMeHa 10 (U3HKE.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KA0IIEro Mupa.

@dusnka — Hayka o mnpupone. fBiaeHus npupoapl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanyueckux BelUyuH. DPuUznyecKue
npubopsl. [lorpemHocts u3mMepeHuit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmroaemMoro sipiieHus. Onucanne GU3NIeCKUX SIBJICHUHN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUSL.
2. Dusuyeckue MpuOOPHI U MPoleypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
Omnpenenenune 1eHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TTpUbdopa.
N3mepenue pacCTosTHUN.
N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TeNa.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepenue TtemmepaTypbl TMpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccinenoBaHus MO MPOBEPKE TUIOTE3bl: NAIBHOCTH MOJETA
Iapuka, MymeHHOr0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
MycCKa.
Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yacTul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddyszuu.
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3. HabGmiomenue  siBmeHWid,  OOBSCHAIOMIMXCS  NPUTSHKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SBnenue wuHepuuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.

Cuiia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuila ynpyroctd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HaOnrongeHue MexaHU4eCKOTO ABUXKECHHUS Tela.

2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.

3. HaOnronenue siBneHus HHEPLUU.

4. HabOnroneHue U3MEHEHUs] CKOPOCTHU MIPU B3aUMOEHCTBUM TEl.

5. CpaBHEHHME MaccC 10 B3aUMOJICHCTBUIO TE.

6. CrnoxxeHue cuJji, HapaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOIO ABUKEHUS (ILIapUKa B )KUAKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
3. Omnpexenenue MIOTHOCTH TBEPAOTO TeA.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.
5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MallliHbl. 3aBUCUMOCTb JABJICHHSI KUJIKOCTH OT TIyOWHBI. ['mapocrtatudeckuii
napagokc. Coobmraroniuecs: cocyanl. [ mapaBIudecKue MeXaHu3MBbl.



Atmocdepa 3emun u atmocepHoe naienue. [IpuunHBI CyIIeCTBOBaHUSA
BO3QylmHOW oOosouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHMUSL.

JleficTBrE XKUAKOCTH U ra3a Ha MOrpyXKEHHOE B HUX TeJo. BelTankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [napanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
T€Ja U IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIECH CUJIbI BECY BBITECHEHHOM KUJKOCTH.
VYcnoBue mu1aBaHus TeJl: IUIABAaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUICHUS IIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTHU Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHWBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YaCTH TeJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsi ppluara. lIpumeHeHHMe TmpaBWiia paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHepruss. KuHeTmueckas W INOTEHUHUAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BHUIA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThl CUJIIBI TPEHUS MPHU PABHOMEPHOM ABM)KCHHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
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2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTHUHU.

8 KUIACC

Pa3znea 1. TenyioBbIe ABJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHUM MOJEKYJISIPHO--KUHETUHYECKOW TEOPUH.
CmaurBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPTHUU:
Terionepeaaya U COBEpLICHUE paboTHI. Buabl TEIJIONEpEAauH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudectBo TemioTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBoro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPUCTAUNIMYECKUX BEHIECTB. YJElIbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernmoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.

Hab6mronenue nuddysuu.

HaOmronenne SsBieHnA cMauMBaHUs M KAITMJLISIPHBIX SIBJICHUM.
HabmrogeHue TemioBoro pacumpeHus Tel.

N3meHeHne naBiieHUs Ta3a NMpU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

6. IlpaBuna nuamepeHus TemMnepaTyphbl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue nipu coBepiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KUneHus.

12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPhI ITPH TIIIABJICHUH.

13. Moaenn TemIOBBIX ABUTATEIICH.
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Jlabopamopuvie pabomul u onvimaol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH U

TBEPJIBIX TEJL.
Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

5. OnpITBL, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh [JABICHHUS BO3JyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TEeMIEPATYPHI.
7. HabGmionenue wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU U

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCapeHust.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 2. JiiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanuss Tena. JBa poja 3IEKTpUYECKUX 3apsanoB. BzaummopercTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe mnoJsie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsaioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJICHUE BelIeCTBA. 3aKoH Oma
o ydactka nend. llocinegoBarenbHoe W mapauieibHOE — COCIMHEHUE
MIPOBOTHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH IIEKTPUUECKOM dHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1ojie 3eMJId U €ro 3HAUY€HUE JIJIsl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe mMoJjie 3JIEKTPUYECKOro Toka. llpumeHeHue
AJIEKTPOMArHUTOB B TeXHHKE. [elicTBE MArHUTHOTO MOJI HA TPOBOJIHUK C TOKOM.



DNeKTpOoJBUraTellb MOCTOSIHHOTO TOKa. VICHosib30BaHHME 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SIBieHne dIEKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DJIeKTpOreHeparop. CrocoOsbI MOTy4YCHUS AIEKTPUIECKOMN SHEPIUHU.
DIIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.
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25.

DJIeKTpU3aus Tell.

JIBa posa 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TE.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNeKTpocTaTUIeCKast HHAYKIUS.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPSAIOB.

[IpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

McTouyHMKH ITIOCTOSIHHOTO TOKA.

JIerCTBUSI 3JIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUKOCTH.

. I'a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HanpsKEHUsI BOJIbTMETPOM.

. Peocrar n marazuH COnpoTUBIICHUH.

. B3aumoaeicTBre noCTOSSHHBIX MarHuTOB.

. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ noJjie Toka. DJIEKTPOMArHUT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnwiTel @apajes.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHM €ro

BO3HUKHOBEHUSI.
DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.
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OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIWEH U TpHU
CONPUKOCHOBCHHH.

HccnenoBanne MAEUCTBUS DJIEKTPUYECKOTO TIOJII HA TMPOBOAHUKUA W
JTUDJICKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
W3mepenue u peryampoBaHie CUIIbI TOKA.

H3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 PE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS HAa PE3UCTOPE.



7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh JJIEKTPUUECKOTO
CONPOTUBJICHUS TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM ITONEPEYHOIO
CEYCHMS U MaTepHala.

8. IIpoBepka mnpaBwiIa CIIOXEHUS HANPSDKEHWM IIPU  IIOCIIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia Uil CWJIBI TOKA NPU IMAPAUICIBHOM COEIUHEHUU
PE3UCTOPOB.

10. OnpeneneHne paboThl AEKTPUYECKOIO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OnpeiesiecHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISAEMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS HA HEW.

13. Onpenenenne KIIJ[ narpesares.

14. MccnenoBanue MarHuTHOIO B3aUMOJIEUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOrO MOJIA  IIOCTOSHHBIX MAarHuTOB IIpU  HX
O0BEIMHEHUU U Pa3JICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBl  B3aMMOJCHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyILKE.

18. MI3ydyeHue AeNCTBUS MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenue KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI TIO MCCIECAOBAHUIO SIBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICNOBAHNE W3MEHEHWW 3HAYEHHWS W HAIPaBICHHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 1. Mexannueckue siBJeHUA.

Mexanuyeckoe nBWXKeHME. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHUS. PaBHOMEpHOE MpPSIMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHelHOE JABMKeHUe. CpellHsis 1 MTHOBEHHAast
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEWHOe JBHkeHue. (CBoOomHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMX’EHUE MO OKpYy>KHOCTH. Ilepuon u yvacrora oOpamnieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbptoToHa. BTopoit 3akoH Hetotona. Tperuit 3akon HeroToHa.
[TpuHIMII CYTIEPHO3ULINU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomMoCTh U eperpy3Ku.

PaBHOBecue maTepuanbHON TOUkH. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIAa C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec Tena. M3menenne nmmyinbca. UMmynbe cHiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBs3b SHEpruu u padbothl. [loTeHnnanbpHast SHEPTHUs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHCHHS MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JIBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEeHHE IIyTE€Hd WM TPACKTOPUN [BMXKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

Habmroienue nBU>KEHUs Tea o OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA

«Temexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JBHWKCHUH

OTHOCUTEIBHO KaOMHETA (PU3UKH.

7. 3aBUCHUMOCTHh YCKOPEHHs TeJla OT MAacCChl Te€Jla U JCHUCTBYIOLIEH HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aMMOJCIHCTBUM TEN.

9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JBUKECHUH.

10. [lepenaua ummynbsca npu B3auMOJIEUCTBUM TE.

11. [IpeoOpazoBanus PHEPTUU TIPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU MTPU CBOOOHOM MaJCHUH.

16. CoxpaHEeHHE MEXaHUYECKON IHEPTUH NIPU ABUKEHUHU TEJIA MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1. KoHncTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIETO PAaBHOMEPHOTO
JBM>KCHUS IIAPUKA WA TEIIEKKH.

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHXKCHHS
HIapPUKA 10 HAKJIOHHOU INTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUHU IIO
HAKJIOHHOM TIOCKOCTH.
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4. HMccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYalbHOU CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JABIXKCHUHU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
UCITOJIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

11. I3yueHue 3aK0HAa COXpaHEHHsI SJHEPTHH.

Paszpnen 2. MexaHn4yeckue Koj1e0aHusI H BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU MIPU KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — koineOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BOJH. IIpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIbI TSXKECTH U CHUJIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BIHY)ICHHBIX KOJI€OaHM U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Habmroienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

.]Ia6opamopub1e pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
OmnpeneneHre 4acToThl U MepUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHUMOCTH TIEpUOJA KOJIEOAHUN MOABEIIEHHOTO K HUTU
rpy3a OT IJTUHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUOAa KOieOaHUMl rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipys3a.
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6. OmbITBI, JEMOHCTPUPYIOIME  3aBHUCHUMOCTh  Tepuoaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJieHUsI.

Pa3zgeua 3. DjeKTpOMarauTHOE 1oJie ¥ 3JIeKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.
Pa3znen 4. CBeToBBIC SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHEe cBeTa. lcmonp30oBaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Uciepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.

[IpenomiieHue cBera.

OnTuuecKkui CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxenue 6e1oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBETa MPH CIIOKCHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jydya OT yria
naJICHuUs.
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N3ydeHne xapakTepUCTUK H300paKeHUs peMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila IPEJIOMIICHHS] CBETOBOTO JIyda OT yIJia
MaJICHNS HA TPAHUIIE «BO3TYyX—CTEKIIOM.
[Tonyyenue n300paxkeHUi ¢ TOMOILIBI0 COOMPAIOIICH JTNH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONTUYECKOU CUJIbI COOMparONIe
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MpPHU MX HAONIIONCHUU Yepes3
I[BETOBBIC (DUIIBTPHI.

Paznen 5. KBaHnTOBBIC SIBJICHHS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanne u MoromeHne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakTrBHBIE
npespaiueHus. [lepuon nomypacnana aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun ConHIa v 3BE31.

AnepHas sHepreruka. JleMCTBUS pPaJUOAKTUBHBIX HW3JIyYCHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3IIy4eHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HabOnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIoMHBIX U IMHEHYAThIX CLIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNH MOYJIh IPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIu!
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYCHHH BCEro Kypca (PU3UKH, a TakKXe JJIsi TOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHY Mo ¢u3uKe Ui 00ydaronuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipn M3y4eHUn AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue



SBJICHHS, TPUMEHSAS IOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNINATBHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pasjiela pealu3yeTcs
3a cuér TOro, 4yrto OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue SBICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIECIOBAHUS (DU3HMUECKUX SBICHUH, B TOM
YyuCIIe 1S IPOBEPKU TMIIOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMEP, TPAKTUUECKOTO UCIIOIb30BaHUS PAa3INYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILECHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
HHEPIUU.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs HANpPaBICHO
Ha JOCTM)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U IIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.
B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHus
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B
YaCTH:
e 1) mMaTpMOTH4YECKOr0 BOCIMTAHUA:
e — NPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKol HayKu;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
e — TOTOBHOCThH K aKTUBHOMY YYaCTHIO B OOCYXICHHUU OOIIECTBEHHO 3HAYMMBIX
U OTHYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
TOCTKEeHUM (PU3UKH;

e — OCO3HAHME BAXXHOCTH MOPATBHO--dTUYECKHUX MPUHIIAIIOB B JIEATEIBHOCTH
Y4E€HOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIIPHUATHE ICTETUYECKUX KadyeCTB (pu3Mueckorl Hayku: €€ rapMOHUYHOTO

IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAHHE LEHHOCTU (PU3MYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEH COCTABIIAIOLIEH
KYJbTYpBHI;

e — pa3BUTHE HAy4YHOH JIIOOO3HATENBHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEeATEIBHOCTH;



e 5) ¢dopMupoBaHHs  KYJbTYPbl  3I0POBbI M  JIMOLMOHAJIBLHOIO
0J1aronoJIyaus:

e — OCO3HaHME IIEHHOCTH Oe3omacHOoro o0pa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE30IaCHOTO IOBEJIECHUA Ha
TPaHCIIOPTE, HA JIOPOrax, C AJNEKTPUUYECKUM M TEIUIOBBIM O0OOpYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

e — c(hOpMHUPOBAHHOCTh HaBBIKA peQIIEKCHH, TMpHU3HAHHE CBOEro IpaBa Ha
OIIUOKY U TAKOI'o ke MpaBa y APYroro 4yejJoBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e — AKTHUBHOE YyYacTHE€ B pEUICHUH MPAKTHYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HANpaBJIE€HHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3HMUECKHUX
3HAHUM;

e — UHTEpEC K MPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTALMSI HA NMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pEelIeHHs 3a7ad B
o0JacTh OKpy’Karollel Cpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKU HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e — OCO3HaHME TIJ00aJTBbHOIO XapaKTepa SKOJIOIMUYECKHUX HpoOsieM U MyTel ux
penieHus;

e 8) ajmanTanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHOM M NPHUPOIHOM
cpeabl:

e — MOTPEeOHOCTh BO B3aWMOJACWCTBUM IPU BBINOJIHEHUU HCCIECJOBAHUN U
NPOEKTOB (HM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHHIM
TIPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeATENBHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIE POPMYIHPOBATH
UJeH, IOHATHUSA, TUTIOTE3bI O PU3HUUECKUX 00OBEKTaX U SABJICHUSIX;

e — OCO3HaHME JMePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUU;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MIPUPOIbI, O0IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIIGHKAa CBOMX JEWCTBUH C y4E€TOM BIIMAHHMS Ha OKPYXKAIOIIYI Cpexdy,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpoTrpamMMbl MO (PHU3MKE HA YPOBHE OCHOBHOTO
oO1ero o6pa3zoBanus y o0ydaronierocs: Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,



KOMMYHHUKATHBHbIE  yHUBEpCaJlbHbIE  y4eOHblE  JCWUCTBUSA, PETYISATHUBHbBIC
YHHUBEpCaJIbHbIC yUECOHbIE IEHCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PACCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATH TPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyYCHHH (PH3NUCCKUX
SIBIICHUI W MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIONb30BAHUEM JETYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO peuieHus: y4eOHOW (u3n4ecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMIPOCHI KAK MCCIIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS;

OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(}OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
POBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEHIIIEE pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPHU TOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKECHHOW Y4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJU3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHGOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY  TPEACTABICHUS
uHQOpMaAIlMl W WUTFOCTPHPOBATH pellacMble 3ada4ydl  HECIIOKHBIMH
CXeMaMH, uarpaMmMaMu, HHOU IpaduKoi M X KOMOWHAIIUSMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B Xo0Je OOCYXJEHHs y4eOHOro MaTepuana, pe3yjbTaToB J1abopaTOPHBIX
pa®oT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIa€MOM TEMBI U



BBICKA3bIBaTh WJCH, HALIEJICHHbIE HAa PELIECHUE 3aJayd U NOJJEp KaHHE
OJ1aroKeNnaTeIbHOCTH OOILEHUS;

COIOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU [JPYIMX YYaCTHUKOB
uanora, oOHapyXKMBaTh pa3IM4uKle U CXOACTBO MO3ULIML;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOTO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
po0IeMBl;

NPUHUMATh LIeJId COBMECTHOU AESTENbHOCTH, OPTAHU30BBIBATH JEHCTBUS
no e€ JOCTHXKEHMIO: paclpelensTh poiav, OO0CYyKIaTh MPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNIOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
rpyIIon);

CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pelieHusT (PU3NIecKor 3a1auul Win
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAiaraéMble BApUaHThI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MIPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(GU3UYECKOTO  HCCIICIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUSM;

CTaBUTbH €05 Ha MECTO JPYroro 4eyioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PErIeHUH (U3NIECCKUX 33714 UK
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBjeHus (auddy3usi, TEMI0BOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllcHUsI, Tiepefada JAaBjieHUsS TBEPABIMU TElaMH, XUIKOCTIMU U
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE T, IpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKHBOM U HEKUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOUTH MPAKTUUECKYIO 33a/1auy B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tela, CWUJlia TpeHus, AaBjeHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CWJIbl, KOI(DOUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TpakTOBaThb  (U3MYECKUH  CMBICIT  HUCIHOJIB3YeMBIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IIPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOXKEHUs Cui (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHHYeCKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;



OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 0O0bACHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOLIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
duznyeckux CBOICTB TeN: (dopMynupoBaTh IPOBEPSIEMBIE
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aMKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHs] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IYTH
PAaBHOMEPHO JABWXKYILIEroCs Telna OT BPEMEHW JIBHJKEHHS Tena, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEasO)KEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpPEHMsI (PU3MUECKUX BEIWYUH (IJIOTHOCTH
BEILECTBA JKUJAKOCTH M TBEPAOIO TE€Ja, CHJIA TPEHHUS CKOJIBXKEHHS,
JNABJIEHUE  BO3AYyXa, BbITAJKMBAIOLIAs  CHJIA, JICWCTBYIOIIAs  Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro AeWCTBUA
IPOCTBIX MEXaHWU3MOB), CIEAys MNPEIJIOKEHHOM WHCTPYKLUHU: TIpH



BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

e COOJIIOATH MPABUIJIA TEXHUKH 0€30MacHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
000pyOBaHUEM;

e yKa3bIBaTh MPUHILMIBI ACHUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTEepPW30BaTh TMPHUHIUILI JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
HNOJIINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBOK HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
¥ 3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPHl  (HAXOAUTh HUHPOpPMAIMIO O  TIPUMEPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH Cpee;

e OCYIIECTBIATH OTOOp WCTOYHUKOB uHPopmanuu B HHTepHere B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpPaBHEHMsI PA3JIMYHBIX HWCTOYHUKOB BBIJCIATH
uH(OpPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

e HCIOJB30BATh MPHU BHITIOJHEHNUHN YUEOHBIX 3a/laHUN HAy4YHO--TIOMYJISIPHYIO
auTepatypy  (pu3MYecKoro coiepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIajgeTh nmpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COIEPKAHUS, B TOM
yucie MyOJuYHO JIeNaTh KpaTKue COOOIEHUs O pe3ysibTaTax MPOCKTOB
WM y4eOHBIX WCCIECNOBAHWN, MPU OTOM TPAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUUHBIM ammaparT Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3CHTAIINCH;

e TIPH BBHITIOJHEHUH YYEOHBIX TPOCKTOB M HWCCICIOBAHUHN paclpeneniTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJa4aMH,
CIIETUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJ€KBaTHO OIEHUBATh
COOCTBEHHBII  BKJIQJ, B  JICATCILHOCTH  TPYIIIBI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aWUMOJICHCTBHE, YUUTHIBAs MHCHHUE OKPYIKAFOIIIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIMUYECKHE U
amop(HBIC TeJa, HACHIICHHBIA W HEHACHIICHHBIA TMap, BIAKHOCTH



BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, HIEKTPUUIECKOE MOJIEe, IPOBOIHUKHI
U JIUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;
paznuyath SBJICHUS (TEIUIOBOE paclIMpeHHE M CKaTHhe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMayMBaHWE, KaNWUISAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Temionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIHS, H3JIyYEHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OIKCAHMI0 MX XApPaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHHM B
OKpY’)KaloIlleM MHpE, B TOM 4YHCiIe (U3UYSCKHE SBICHHS B MPUPOJC:
MIOBEPXHOCTHOE HATSHKCHUE W KANWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYCCKUE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoIr0COB, pOJIb MarHUTHOTO MOJISA JUJIS KU3HU Ha
3emJie, OJISIPHOE CUSHUE, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAd TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yJelbHAs TEIioTa
CrOpaHusl TOIUIMBA, KOA(DQPHUIIMEHT TMOJE3HOTO JCHCTBUS TEILJIOBOM
MAIlIMHBI, OTHOCUTEJIbHASI BJIAXKHOCTh BO3/YyXa, JJICKTPUUECKUM 3apsij,
CUJla TOKa, DJICKTPUUECKOE HaIpsHKEHHUE, COMPOTUBJICHHUE IMPOBOIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeEmIecTBa, paboTa W MOIIHOCTh
AJEKTPUYECKOTO TOKa), TMPHU ONHWCAaHUU TMPABUIBHO  TPAKTOBATH
(bU3MYEeCKUl CMBICT MCTOJBb3YEeMbIX BEITUYHH, 0003HAYEHUS W CIMHUIIBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEJIUYUH;

XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KUHETUUYECKON Teopuu
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMUA MOoJiel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHS 3apsja, 3akoH Oma JijIs yyacTka I11eMH, 3aKOH
Jxoyns—JleHua, 3aKkOH COXpaHEHHWsI DSHEPruM, IMpU HSTOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3alMCHIBATH €T0 MAaTEMAaTHYECKOE
BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTUPOBAHHOTO XAPaKTEPA: BBIABIIITH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 1—2 JTIOTHYEeCKUX
IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemiate pacy€THbIE 3amadyd B 2-3 JEHCTBHs, MCIHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIOBHUSL 3a/la4yd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7audd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pellieHHs, NPOBOAMTH pPacu€Thl U CpPABHUBATH
MOJIY4YEeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIOJIOKEHUE, OLEHUBATh IPAaBWIBHOCTh IOPsJKa
IIPOBEJEHUS UCCIIEI0OBAHUS, €1aTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(¢u3nYeCKUX CBOWCTB TeN (KANMWUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBeTa M3Iydarollel (MOriouaromiei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHATHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMATHHTA,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
pOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATD ~ NPSMBbIE  U3MEPEHUs  TEMIIEpaTypbl, OTHOCUTEIBHOU
BJII&XHOCTH BO3/yXa, CHJIbI TOKA, HAIPSHKEHUS C HCIHOJIB30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3yNbTAaThl U3MEPEHUI C YUETOM 33JJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IpPYroi C  UCIHOJIb30BAaHUEM  MPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOWAAU IONEPEYHOTO
CEUYEHUS U YAEIBHOIO COIPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHS HAa NPOBOJHHKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOTO M MAPAJUIEIBHOTO  COEAUHEHUU
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBINOJIHATh WM3MEPEHUs, Cilenysl IMPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,

IPOBOANTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BeTUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, COMPOTUBICHHE TNPOBOJHHKA, paboTra u



MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBATh H3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHNUE BEINYMHBI,

COOJIIOIAaTh MPaBUJIa TEXHUKU OE€30MIACHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MMapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETHTEIBbHBIE
pUOOPBI, HArPEBATENIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIBHBIE
npuOoOpbl MO CXEMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTaBIATh CXEMbI 3JIEKTPUUYECKUX
LeMel ¢ MOoCIeA0BaTeIbHBIM U ApaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIe 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LETIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCMOIb30BaHUS (DU3MYECKMX 3HAHUUA B IIOBCEIHEBHOM
KU3HM 711 oOecriedeHusi 0€30MacHOCTU MPU 0OpalIeHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHMS 30pOBbSI M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY>KAIOILIEH Cpee;

OCYUIECTBJISTh MOUCK HHPOpMALMK  (U3HUECKOTO COJEpKaHUS B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNATH MHGPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coiepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd MHTEpHEeT, BllageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHWsi, B TOM 4YHUCJE MYOIMYHO TPEACTABIATH PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATENbCKON NIEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeienaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3a BBINOJHEHUEM IUIaHa JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B



ACATCIIbHOCTD I'PYIIIBLI, BBICTPANBATH KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe,
IMPOABJISAA TOTOBHOCTH pa3pCliaTh KOH(i)J'II/IKTBI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHSA: CHUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXXKEHHS, Jedopmalius
(ympyrasi, mjaacTU4ecKkas), TpEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LIEHTP THKECTH, aOCOIIOTHO TBEPIOE TEINO,
IIEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXAaHNMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJIECKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE [BIKEHHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHHUE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHUE OeIoro CBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCUSI CBETa,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWUYATOTO CIEKTpa
W3JIyYEHUS ) 10 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KarolieM Mupe (B TOM uuciie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE NEWCTBHE BUIAMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PAJAMOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX W3IYYEHUW Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BeNMYMHBI (CpelHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTHU, CHIa TSXKECTH, YCKOPEHHUE
CBOOOJTHOTO TANEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLIHUAIIbHAS SHEPIUsl CXKATOU



OPYXUHBI, KUHETHYECKash SHEpPrusi, IOJHAs MEXaHW4YecKas >SHEepTusi,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPENIbl), P OMHCAHUU
IPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIUYMH,
0003HaUYEHUs M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUSA,
OPUHLIUI CYNEPHO3UIMH CHJI, TNPUHIUN OTHOCUTeNnbHOCTH [anumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BhIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIIATH
OPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHME U3 2-3
JOTHYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMMparIIHuecss Ha cucremy u3 2-3
ypaBHEHUH), UCIOJB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE NIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HA4YeHUA (PHU3nUIecKon
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBHIBHOCTh MOpSAIKA
OPOBEJCHUS  HMCCIEAOBAHUA, J€JNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢duznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PacCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 K30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMNbITAa U €ro  pe3yJbTaThl,
(dbopMynupoOBaTh BHIBOJBI;



MPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUMU, OMpeaesss
CpellHee 3HAaYeHUEe u3MepseMol BeauuuHbl ((POKycHOE paccTosiHHe
cobuparomieli JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba HM3MEpPECHHS
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM JBIKEHMHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(¢bu3nYeCcKUX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpEIHss
CKOPOCTb M YCKOPEHHE Tella TMpU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAronie JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAUCHWE BEIIMYMHBI M aHAJIM3UPOBATh TOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000Opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKM W3YYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
CIUZOMETP, JATYMKW TIOJOKECHUsSI, PACCTOSHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmapar, ONTHYECKHE CBETOBOIBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX IPOIECCOB
IpU pElIEHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
MOCTPOEHUS N300paXKEHHH B IIIOCKOM 3€pKajie U cOOMparoiiei TuH3e;
OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHUW B TIOBCETHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAcE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COoAepXaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetd MIHTepHET, BilaeTh NpUEéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPU  OTOM TPaMOTHO  MCIOJIB30BATh  HU3YyYECHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmne odpa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u €€ pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bubmuoreka [JOK
11 Pusiica - Hayka o mpHpoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIINIHHI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEICHUS] O CTPOEHHH BellleCcTBa
bu6mmoreka [IOK
21 CTpockue setectsa ! https://m.eds00.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pa3nen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmoreka [IOK
3.1 Mexarueckoe npiieHue 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Miepups, Macca, MA0THOCT 4 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bunpt cnn 14 1 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB



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

41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenme KuKoCTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.edso00.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabora u monHocTh 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanueckas sueprus 4 1 https://m.edso00.ru/7f416194
Htoro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pazoBaTEIbHbIC
padoThI padoThbl pecypesl
Pa3nes 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 CrtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tesa 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarnuteIe ABaCHUs 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DJIeKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumoneiictsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexammeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjeKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 5 bubnnoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6emoro cBeTa B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



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

Pa3gen 5. KBanToBbI€e IBJIEHUSA

51 Hcnyckanue v moriomieHue cBeTa aroMoM 4 1 bubmiorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO spa 6 1 Eggfﬁ%f;;ggﬁ fa1a436
5.3 SnepHble peakuuu 7 1 Egggﬁr?f:;sigr(aﬁfﬂﬂﬁ
Hroro no pazueny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnnoreka [JOK
Kypca ¢usnku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



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

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. A. B. [Iéperkun «®uzuka-7» — M.: [IpocBemenne, 2022.

2. A. B. [Iépeimkun «®Pusnka-8» — M.: [Ipocsemenue, 2022

11. YMK «®unsuka» 9 knacc.

11.1. ®wusuka. 9 knacc. A.B. Ilepoimikun; E.M. I'yrauk, M., [Ipocsemienue,2022
11.4. ®wuszuka. COOpHHK BONpocOoB W 3amad. 7-9 kmacc. A.E. Mapon; C.B.
[Tozoiickuii; E.A. Mapon

11.5. DnexkTpoHHOE NPUJIOKEHUE K YUEOHUKY.

METOANYECKHUE MATEPHAJIbBI JIUIAA YYUTEJIA
1. ®usuka. Tematnueckoe wianuposanue. 9 knacc E.M. I'yTHuk
2. ®usuka. Tectol. 9 kimace. T.A. Xannanosa; H.K. XannaHoB.
3. E.A. Mapon OmopHble KOHCTIEKTHl M pa3HOypoBHeBbIe 3amanus / E.A. Mapon —
Cankr-IlerepOypr,-2007. — 88c.
4. Kabapaun O.®. KonTponbHble U MpOBEepOUHbIe paboThl mo ¢usmuke.7-11 kmace.:
Meton.nocobue / O.®. Kabapaun, C.U. Kabapauna, B.A. Opnos. — M.: [Ipoda, 2020.
—192c.
5. ®usuka. Chepsl. Terpaas-TpeHaxep, 0. A. [Tanebpatues; M, [Ipocsemienue, 2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET JJIs1 YHEHUKA U YYUTEJIA

1. Poccwuiickast anektpoHHas mkoia. bonbiioit Habop pecypcoB uist 00ydeHUs
(KOHCTIEKTHI, BUJICOJIEKIINH, YIPAKHEHNUS U TPEHUPOBOYHbIE 3aHSTHS, METOANUYECKHE
MaTepuanbl g yudrtens. MaTtepuanbl MOXKHO CMOTpEThb 0€3 perucrpanuu.
https://resh.edu.ru/

2. «Yun.py» - HHTEpAaKTUBHbIE KYpPChl 10 OCHOBHBIM IPEIMETaM U MOJArOTOBKE
K MPOBEPOYHBIM paboTaM, a TaKKe TeMaTHueCKHe BEOMHApHI MO JUCTAHIUOHHOMY
oOydyeHuto. Metonuka miatGopMbl MOMOTaeT OTpadaThiBaTh OIIMOKH YYECHUKOB,
BBICTPanWBaCT UX UHIUBUAYAIBHYIO 00pa3oBaTeIbHyIO TpaekToputo. https://uchi.ru/

3. «Sngexc. YueGHuK» - Oosiee 45 ThIC. 3alaHUN PA3HOTO YPOBHS CIOXKHOCTHU
JUIA MIKOABHUKOB 1-5-X kmaccoB. B uwmcie Bo3moxxkHoctel «Slaaexkc. YueOHHKA» —
aBTOMaTHYeCKas TPOBEpKa OTBETOB W MIHOBEHHas oOOpaTHas CBA3b iAo
oOyuarormuxcs. https://education.yandex.ru/home/

4. «Kmace» - cepBuC, MO3BOJAIONIMN YYUTENO BbIJATh MIKOJBHUKY
npoBepouHyio paboty. Ecim B xome pa®OTBl yUeHHK JOMYCKaeT OMIHOKY, eMy
OOBSICHSIOT XOJ| pEHICHUs 3aJaHus W NpeUIararoT BBIIOJHHUTH JPYroil BapHaHT.
Yuutens nojiydaeT OTYET O TOM, KaK YUYEHUKH CHpPaBISIOTCS C 3aJaHUSIMHU.
https://www.yaklass.ru/
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6. «HTEpHETYPOK» - 3TO IMOCTOSHHO MOIOJHSAEMAasl KOJUIEKIMS YPOKOB IIO
OCHOBHBIM IIpeJMeTaM MLIKOJIbHOW mporpammbsl. Ha caiite coOpaHbl ypoKu, BHJEO,
KOHCIIEKTBI, TECTBhl U TPEHAKEPBI €CTECTBEHHO-HAYYHOI'0 U TYMAHUTAPHOTO LIMKJIA [
1-11 xmaccos. https://interneturok.ru/

7. WznatenbctBo «lIpocBenienne» - OecmaaTHBIA JOCTYH K 3JIEKTPOHHBIM
BEpCUsM Y4eOHOMETOINYECKHX KOMILJIEKCOB, BXOASIUX B PDenepasbHblil epedyeHs.
Hus  paboTbl ¢ yuyeOHMKaMM He NOTpedyercs MOAKIIOYEHHs K HHTEpPHETY.
HudopmamoHHbIi pecype pacrnonaraercs mo aapecy https://media.prosv.ru/

8. OOpasoBarenbHasd miarpopma «MHPOYypoK.py» - B HAIMUUU METOAMUYECKUE
MaTepuasbl, WHHOBAallUOHHBIE CEPBHUCHI Ul INPENOAABAaHUSA, WHTEPAKTUBHBIC
TpPEHAKEPHI U1 3aKperyieHus 3Hauui. Ha mopTtane M0OXHO opraHu3oBath MOATOTOBKY
k BIIP.
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