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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOIO o0OIero o00pa3zoBaHUs
COCTaBJICHA HAa OCHOBE TOJOXKEHHI M TpeOOBaHMIA K pe3yabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHO pabouei mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

CopepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (QopMupoBaHue
€CTECTBEHHO-HAYYHOI TPaAMOTHOCTH OOYYarOIIUXCS M OPTaHU3ALUI0 H3YUYCHHS
¢u3nKn Ha NEATEIHLHOCTHOW OCHOBe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu Tpedoanuiit ®I'OC OO0 «
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pPe3yJabTaTaM OOyUeHUs, a TaKKe
MEXIPEIMETHBIC CBS3M €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX NMPEAMETOB HAa YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[IporpamMma mo u3mMKe ycTaHaBIMBAET pacmpesiesieHne yaeOHOro MaTepuaa
1o rojam oOy4deHHs (10 Kiaccam), IpejyiaraeT MPUMEPHYIO TIOCIIeI0BATEIBHOCTD
M3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJICPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrKa SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pH3ndecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, Ononoruei, actpoHoMuei u puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MPEIOCTABISIET HauOoyee SCHbIC
oOpasibl MPUMEHEHUsT HAyYHOTO METO/a MO3HaHUs, TO €CTh CIoco0a MOTydYeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3HYECKOTO 0Opa3oBaHUS B CTPYKType OOIIero
0o0pa3oBaHUsA COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TpaMOTHOCTU U
UHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CJIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEepPU3YIOIIUMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

+  HAYYHO OOBSCHSATH SIBJICHHUS,

- OILIGHHWBATh U IOHUMATh OCOOCHHOCTH Hay4HOTO MCCIICIOBAHNUS;

+  UHTEpPIPETUPOBATH JAHHBIC U HCIOIb30BATH HAYUHBIE IOKA3aTEIbCTBA JJIS

MOJTyYEHHs BBIBOJIOB.

Henun wusyueHus (U3NKK Ha YypOBHE OCHOBHOI'O OOINEro 00Opa3oBaHUS

ompeneneHsl B Konuenmuu mnpenogaBanust ydebHoro mnpeamera «DPusuka» B



oOpa3oBareipHBIX opranu3auusx Poccuiickoit ®enepauuu, peamu3yromUx

OCHOBHBIE  00111€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM

Komnernun Munucrepctsa npoceiienus Poccuiickoit denepanuu (mpoTokon oT 3
nexadbps 2019 r. Ne TIK-48H).
eaun nzyyenus pusuku:

NpHOOPETCHHE WHTEpeca M CTPEeMJICHUS OOyJaromuXxcs K HaydHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HHTCIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOIE MMO3HAHUS U (OPMHUPOBAHUE
UCCIICIOBATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SBJICHUSIM;
(dbopMHUpOBaHNE HAYIHOT'O MUPOBO33PEHHMSI KaK PE3yJIbTaTa U3yUYCHHSI OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O POJIM (PU3UKH JJISI PA3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTABICHHMA O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JIESITEIbHOCTH, CBA3aHHOW ¢ (PU3HMKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeaeH IMporpaMmsl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTIO
O6I_HGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pCIICHUEM CIICOAYIOIUX 3a1aY.

npuoOpeTeHne 3HaHWA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O

MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX

SIBIICHUSX;

NproOpETCHHE YMEHUW OIMUCHIBATh U OOBSACHATH (PU3NUYCCKHUE SBICHUS C

UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOCHHE METOJIOB  PEHICHHS]  IPOCTCHIITUX pacuéTHBIX 3aaad
C WCIIOJIb30BaHHEM duznIecKux MOJIeJICH, TBOPUYECKUX
U TIPAaKTUKO-OPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUI HAOJIOATh MPUPOIHBIC SIBJICHHUS W BBIOJIHATH OIBITHI,

nabopaTopHbie  pabOTBI W IKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C

UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpMaNME (PU3NIECKOTO CONEp KaHMs,

BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKU, aHATU3 U

KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHOHATBPHON NeATeIbHOCTH, CBI3aHHBIMU

C (UBUKON, W COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha

TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEroO

o0Opa3oBaHUs OTBOIUTCS 238 4acoB:

B 7 Ki1acce — 68 yacoB (2 Jaca B HEJICIIO),



B 8 Ki1acce — 68 yacoB (2 yaca B HEJICIIO),
B 9 xiracce — 102 ygaca (3 yaca B HeJIeIiO).

[Ipennaraemelii B mporpaMMe no (U3MKe NepeyeHb Ja0OpaTOPHBIX paboT U
OTBITOB HOCUT PEKOMEHAATENIbHBINA XapaKTep, YUUTENb JI€JaeT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM MHIMBHUIYaIbHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3a/laHU, MpeiaraéMblX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI0 dK3aMeHa 1o (pU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SBineHus npuponsl. duznueckue sBICHUA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeNMUMHBL. M3MepeHue Quiznueckux BedUYUH. Dusznueckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHULL.

Kak ¢usuka wu Jgpyrue ecTeCTBEHHblE HAyKd H3Yy4yaloT MPUPONY.
EcTecTBeHHO-HAay4YHBII METOJ] MO3HAHUS: HAONIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, SJIEKTPUYECKUE, MAarHUTHbIC,

CBETOBBIC SIBJICHUS.
2. dusznueckue nMpuOOPHI M MPOIEAYypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHue Ttemneparypbl NpPU NOMOLIUA KUIKOCTHOTO TEPMOMETpAa U
JaTYrKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TMIOTE3bI: JAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbIlie BhICOTA
IycKa.

Paznea 2. IlepBoHayajibHbIe CBeJeHHMSI 0 CTPOCHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTH JIBDKEHHUS YaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzammonueicTBHe YacTHIl
BEIIECTBA: MPUTSHKEHNE U OTTAJIKUBAaHUE.

ArperaTHbIe COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN M TBEPABIX
(kpuctaminyeckux) Tena. B3auMOCBS3b MEXKIy CBOWCTBAaMHU BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX M WX aTOMHO-MOJEKYJISPHbIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUW BOJBI.

Jemoncmpayuu.



1. HabGmronenune OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIieHHM, OOBICHSAIONIMXCS MPUTIKEHUEM W

OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.
Jlabopamopnuie padbomot u onvimot.
1. OneHka jauameTpa aToma METOJIOM  PSJI0B (c
UCIIOJIb30BaHUEM (hoTorpaduit).
2. OnbITHI 110 HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnpITel IO OOHAPYKEHUIO JCHUCTBUSI CHJI MOJICKYJISIPHOTO MPUTSKCHUS.
Paznen 3. JIBu:keHHe U B3aUMOIECTBHE TeJl.

Mexannueckoe JBIKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.

SBnenve wuHepuuu. 3aKOH HMHEpUMH. B3aumopeicTBue Ten Kak TpUYMHA
U3MEHEHUS CKOPOCTH JBIDKCHHsS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BelecTna.

Cwla Kak XapakTepuCTHKa B3auMmojaercTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEHHE TATOTEHUS U Cuja
TskecTd. Cuna TSKECTH Ha Apyrux iaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAIIPaBJIEHHBIX 110 OAHON NpsiMoil. PaBHonelicTBytomas cuil. Cuna TpeHusl.
TpeHue CKoIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro IBUKEHUS Tena.

HN3mepenne cKkopoCTH NPSIMOJIMHENHOTO JIBUYKCHUS.
HaGmonenue siBieHUsT HHEPIIUH.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TElL.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TETL.

o U A W N e

CrnoxeHue cuJil, HallpaBJIECHHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIapUKa B KUIKOCTH,
MOJICIIH JICKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHue cpeHer CKOPOCTH CKOJIbBXEHUs Opycka WM IIapuka IIo
HAKJIOHHOM TNTIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPJOTO TeA.

4. OmnbITBl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTskeHus (aedopmariyn)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJILKEHUS OT

Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.



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

JHaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJ€HHMS ra3za OoT o0bEéma, Temneparypsl. llepegaua naBieHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH llackamsa. IIHeBmaTnueckue
MaluHbl. 3aBUCUMOCTb JaBJIEHHUS >KUIKOCTH OT riayOuHbl. ['mapocratmyeckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe nasieHue. [IpuuuHbl CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emun. OnbiT Toppuuennu. M3mepenue atmocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOr0 JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro TABICHUSI.

JlelicTBHE KMAKOCTH U ra3a Ha MOTrpYyKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCHMOCTb BBITAJIKMBAIOUIEH CHUJIBI OT 00BEMA MOrPYKEHHOM YacTH Tena
U IUIOTHOCTH JKUJKOCTH.

S T o o

~

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOW KUIKOCTH.
8. YcCIlOBHE IJIaBaHUA TEJ: IUIaBaHUE WIIN MOT'PYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TENa U KUIKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnemoBanue 3aBUCUMOCTH Beca Tejla B BoJIe OT 00bEMa MOTrpyXKEHHOH B
AKUJKOCTh YaCTH TeNa.
2. OnpeneneHue  BBITAIKUBAIONICH  CHUJIbI, JEUCTBYIOIIEH Ha  Teo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKHBAIOIIECH CUIIBL, IEUCTBYIOIIEH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JICUCTBYIOMICH Ha TEJO B KUIAKOCTH, OT 00BEMA MOTPYKEHHOHN B KUIAKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCcTpynpoBaHue apeoMerpa WM KOHCTPYUPOBAaHHE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
Paznen 5. PaGora u MmommHoCTh. JHEprus.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [I[puMeHeHue nmpaBuiia paBHOBECHS pbluara K 0JI0Ky. «3010T0e



npaBuio» Mexanuku. KITJ npocTeix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHOHANBHAS  DHEPTHS.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. [Ipumepsl POCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue padbOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHUU TeEJNA 110

TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccnenoBanue yciioBHIl paBHOBECHS pblyara.

3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTHH.

8 KIIACC

Pa3nen 6. TenmioBbie ABJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB U MOJIeKyd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, >KHIKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBa.
Kpucramnmuueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUN MOJEKYISIPHO--KUHETUYECKOM TEOPUH.
CmaunBaHuE U KalWJUISIPHBIE SIBJIEHUA. TEII0BOE paCIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TemMmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBMKEHUS
gactull. BayTpennsas osHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEprumu:
TEIUIONepeaua 1 coBepiieHrne padoTel. Buabl Temnonepenayn: TEIIONPOBOIHOCTD,
KOHBEKIIUSI, U3TTyUYCHHE.

KomnyectBO TemnoTel. YaeiabpHas TEIUIOEMKOCTH BEIlECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBienwe wu
OTBEpPACBAHUE KPUCTAUINYECKUX BELIECTB. YAEIbHAs TEIJIOTa IIJIABJICHUS.
[TapoobOpazoBanne u xonaeHcamus. Mcmapenme. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHS OT arMoc(hepHOTo
JABJICHUSL.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUS.

[Tpunuunel paboTs! TermmoBbix ABurateneit KIIJ[ tremnoBoro npurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHHUs U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX IIPOIIECcCcax.

Jemoncmpayuu.



v ok wnN e

6
7
8.
9

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nudpdysuu.

HaGmroenre siBIeHUI cMaurBaHWs ¥ KalTUJUISIPHBIX SIBIICHUA.
HabmroneHne TenaoBoro pacuimpeHus Tell.

N3meHeHne naBieHMs Tra3a NMPU W3MEHEHUH 00BbEMAa M HATPEBAaHWUU WITU
OXJIQXKICHHH.

[IpaBuna nu3MepeHus: TeMIepaTypsl.

Bunbl reronepenaymn.

OxnaxaeHue Npy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEINTIOEMKOCTEN pa3IMYHbBIX BEIIECTB.
Habaronenne kuneHus.

HaGmoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOMIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTU
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne w3MeHeHHMs BHYTPEHHEH OJHEpPruM Tejda B pe3yJbTare
TEIJIoTIepe1adund U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBIEHUS TEIUIOOOMEHA TMPHU CMENIMBAHMHM XOJOJHON U
ropsiueu BOJIBI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOrO BOJOW  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Paznen 7. DnekTpuyeckre ¥ MATHUTHbBIE SIBJIEHUS.
Onektpuzauust Ten. J[Ba poja sneKTpuueckux 3apsiioB. B3aumoneiicTBue

3apspkeHHBIX  Tenl. 3akoH KymonHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS

3aPAKCHHBIX TCJI OT BEJIMYHHEI 3apAJ0B U pACCTOAHUSA MCIKIAY TCJ'IaMI/I).



Onekrpuueckoe mnone. Hanpsok€HHOCTH dieKTpudeckoro mnois. IIpuHuummn
CYNEPIO3ULIUHU IEKTPUUECKUX MO (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJIHMKM W  JUIJIEKTPUKH. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOIO TOKA.
Hctounuku mnocTossHHOTO TOKa. JIEMCTBUS AIEKTPUYECKOrOo TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs uenb. Cwia  TOka.  DIEKTPUYECKOE  HANPSIKEHHE.
ConpoTtuBieHre MPOBOJHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 ydactka uen. [locnegoBaTenbHOE U MAPATIIETBHOE COETUHEHNE TPOBOTHUKOB.

Pabota 1 MontHOCTH 25IeKTpUdecKkoro Toka. 3akoH Jxoymnsa—Jlenna.
DNeKTpUUECKUe LT U MOTPEeOUTENN AIEKTPUUIECKOM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHI. B3auMo1eiiCTBUE TOCTOSHHBIX MAarHUTOB.
MaruauTHoe nosje. MaraHuTHoe 1nosie 3eMJId U €ro 3HAYEHUE JJIs1 KU3HU Ha 3eMIie.
OmnbiT Opcrena. MarHuTHOE 1oJIE 3JIEKTpUIECKOro Toka. [I[pumenenne
3JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBUE MArHUTHOTO TOJIs1 HA IPOBOJAHUK C TOKOM.
DNEeKTpOABUTaTENb MOCTOSTHHOTO ToKa. Mcronp30BaHue  3JIEKTpOABUTATENEH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABieHue 35eKTpoMaruHuTHON MHAykuu. [IpaBuno Jlenia.
OnexrporenepaTop. CriocoObl MOTyUYEHUS dTEKTPUIECKON SHEPTHUH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.

HcTouHrky NOCTOSSHHOTO TOKA.
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JIelcTBUA 3IIEKTPUUECKOTO TOKA.
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. DIIEKTPUYECKUMN TOK B KHUIKOCTH.
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. I3MepeHue cuiibl Toka aMIepMeTpoM.
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. I3MepeHune 31eKTpUYECKOTro HANPSKEHHS BOJIbTMETPOM.
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. PeocTtaTt n MmarazuH COnpOTUBIICHUM.
. BzaumoencTBue MoCTOSHHLEIX MAarHUTOB.
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25.
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MoenupoBaHue HEBO3MOKHOCTH Pa3EICHUS MTOI0COB MarHuTa.
MoenupoBaHuEe MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.
JlercTBME MAarHUTHOTO TI0JISL HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHIYKIIUU.
Omnerter @apages.
3aBUCUMOCTh HAINpaBJICHUS HHAYKIUOHHOTO TOKAa OT YCJIOBHM €To
BO3HUKHOBEHMUS.
DJIEKTPOT€HEPATOpP MOCTOSIHHOTO TOKa. Jlabopamopuvie padomwt u
Oonvlmol.
OnbITel MO HAOMIONCHUIO JJIEKTPU3AIMUA  Tel WHAYKIUEH U 1pu
COIPUKOCHOBEHUH.
UccnenoBanne nAEHCTBUSL AIEKTPUYECKOTO TIOJNST HA TMPOBOJHUKUA U
JADJTICKTPUKHU.
Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.
N3Mmepenue u peryimpoBaHue HANPKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO 4Yepe3 PEe3UCTop, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSI Ha PE3UCTOPE.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAU IOMEPEYHOTO
CEUCHHMS U MaTepuaa.
[IpoBepka mpaBwia CIOXKEHUA HANPSKCHUA TPU IOCIEA0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.
IIpoBepka mpaBwia s CWIbl TOKa IPU NapaIeIbHOM COEIUHEHUU
PE3UCTOPOB.
Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTU BJIEKTPUUECKOTO TOKA, BBIIEIAEMOM

Ha pE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.
Onpenenenue KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.
N3yyenne MarHUTHOTO TOJISI IOCTOSTHHBIX MarHUTOB TMPH UX O0BEIUHEHUN
Y Pa3/ICIICHUMN.
UccnenoBanne AeUCTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. OnBITBI, JI€MOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI
B3aUMOJICHCTBUSA
KaTyILIKA C TOKOM M MarduTa OT CWIbI TOKAa U HAIIPAaBJICHUA TOKa B KaTYyIIKE.
18. MI3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.
19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAHOBKH.
21. OOBITBl O HCCIEAOBAHUIO SIBIEHUS JJEKTPOMAarHUTHOW WHIYKLHH:
YICCIIEI0BAaHME U3MEHECHU N 3HAUYCHUS U HAaIIPABJICHNs HHAYKIMOHHOTO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTENBPHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE MPSIMOJUHEIHOE
nBr>keHrne. HepaBHoMepHOE NpsIMONIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOyckopeHHOe TmpsiMoiiMHEWHOEe BikeHue. (CBoOoaHOE
najgenue. OnbiThl ['anumnes.

PaBHOMEpHOE nBMXKEHHME 1O OKpYXHOCTH. [lepron u yacTtoTa oOpaiieHwHs.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsorii 3akoH Hptorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, CHIIa
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. J[Buxenue mianetr BOKpyr Comnnua. IlepBasi kocmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanbHOM TOUkH. AOcCoOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskeCTH.

Nmnynee Tena. M3menenue mmmynbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa Cuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U paboThl. [loTeHIManbpHas SHEpPTUs Teja, MOAHITOrO Ha
IMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CKaTou NnpykuHbl. Knunetnueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO JBMKEHHUS TeJa OTHOCHUTEIBHO Pa3HBIX TEI

OTCYETA.
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CpaBHeHMe nyTed M TPACKTOPHUWA IBHIKEHHMS OJHOIO W TOrO K€ Tela
OTHOCUTENBHO Pa3HbIX TEI OTCUYETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS PSIMOJIMHENHOTO JIBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmroneHne MexaHn4ecKux sIBJICHUM, MPOUCXOSIIIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBLHO
KaOuHeTa (QU3HKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAacChl T€Jla W JACHUCTBYIOUIECH HA HETO
CHUJIBL.

HaGmtonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca Npu B3aMMOJIEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JABUKEHUU TeJla MOJI IeCTBUEM
IIPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Ijisi pa3roHa U JalIbHEUIIEro PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHXKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tela TPH PABHOYCKOPEHHOM JABUKCHHH TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM NpPU PABHOYCKOPEHHOM JBUKEHHHM O€3
HAYaJIbHON CKOPOCTH MYTH OTHOCSTCA KakK psSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3pPULMEHTa TPEHUS CKOJbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padOThI CUJIBI TPEHUSI IPU PABHOMEPHOM JBUKEHHUH TeJa MO
TOPU30HTAIBHON ITOBEPXHOCTH.



10. OnpesenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH MpU  NMOABEME TIpy3a C
MCII0JIb30BaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. MI3y4yeHue 3aK0Ha COXpaHEHUs SHEPTUM.

Paznen 9. Mexannueckue Koj1e0aHUS U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHMI: TTepro,
4acToTa, aMIUINTyaa. MarteMaTudecKuil U NPy KUHHBIM MasTHUKU. I[IpeBpaiienue
SHEPrUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxatomue — kosneOaHua.  BoiHykaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWCTBa MeXaHMYeCKUX BOJH. IIpomonbHble W
[onepeyHble  BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€  pacipOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicOTa TOHa. OTpaxenue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.
1. HaOmrogenue koneOaHWU Tell IOJ JCHCTBUEM CHIIBI TSKECTU U CHIIBI
YIOPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.

4. PacmpoctpaneHue npoJ0IbHBIX U MONEPEYHBIX BOJIH (HA MOZIEIH).
5. HaOmronenue 3aBHCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6

AKyCTUYECKUI PE30HAHC.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 4YacTOThl U nepuojga  KoJjeOaHwuit
MaTEMaTUYECKOTO MasiTHUKA.

2. Ompezenenne 4acTOTHI U Meproa KoJieOaHUN MPY>KUHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOJIEOaHUI MOJBENICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH Meproaa KojaeOaHUil MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH IepuoAa KojieOaHWU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME  3aBHCHUMOCTh TEpHOJa  KoJieOaHUU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  ToJie.  OJJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
3NeKTpoMarHuTHeIX BOJH. [llkama snextpomarHuTHeIX BOJIH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DJleKTpoOMaruuTHas mnpupoaa cBera. CKoOpocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. 3yueHue CBOWCTB 2JICKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHMIIBHOTO

TenedoHa.

Paszpnen 11. CBeToBbIC IBICHUA.

JlyueBas  Mopmens  cBera.  Mcrounuku — ceera.  IIpsamosHeriHoe
pactpocTtpanenue ceera. 3atmeHnus CosHua u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBeta. 3aKOH NpesioMyieHUd cBeTa. [lonHoe BHyTpeHHee
OTpaXXEHUE CBETA. Hcnonb3oBaHre NOJIHOTO BHYTPEHHETO
OTPaXXEHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedt B muH3e. OnTuueckas cuctema oroarrapara, MUKpOCKOIIa
u Teneckona. ['na3 kak ontuyeckas cucteMa. bii3o0pyKoCcTh U 1aIbHO30PKOCTb.
Paznoxxenne Oenoro cBera B cnektp. Omnbitel Hpiorona. CroxeHnue
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus cBera.
Jemoncmpayuu.
[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n3zo0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomnenue cBera.
OnTuueckuii CBETOBO/I.
Xon mydelt B coOuparomiei JuH3e.
XoJ1 JIyueu B pacCEHBarOIICH JTUH3E.
[TomyueHnne n300pa’keHHI C TOMOIIBIO JTMH3.
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[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.

11. Paznoxkenne 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. UccnenoBanune 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOIO Jyya OT yrJia
naJCHUs.

2. M3ydeHue xapakTepUCTUK U300paKeHUs MPEIMETa B IUIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCMMOCTHU yIJia MPETOMJIEHUS CBETOBOIO Jiyya OT yrjia
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)keHU C MOMOIBIO COOUPAIOIIEH JTUH3HI.



5. Omnpenenenure GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMparolen
JUH3BI.

6. OIBITHI 1O Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPUATHIO I[BE€TA MPEIMETOB NMPU HUX HAOIIOJEHUU Yepe3
[[BETOBBIE (PUIIBTPHI.

Paszpnen 12. KBanToBbIe siBJICHHS.

Omneitel Pe3epdpopna u mimanerapHas mojenb atoma. Moxens aroma bopa.

Hcnyckanue u norjoiieHue ceeta aromoM. KBaHThl. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMmma-uziaydenus. CTpoeHue aTOMHOTO
aapa. HykionHas wmojaens aromHoro sapa. HM3orombl. PaguoakTuBHBIE
npeBpaieHus. [lepuoa nonypacnaga aTOMHBIX S€P.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJA0BOTO U MAaCCOBOTO YHUCEIL.
DHeprusi CBsi3M aTOMHBIX snep. CBsA3b Macchl M dHepruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounvku sneprumn CosiHiia U 3BE3.

SAnepHast sHepreTuka. JlecTBUS paguOaKTHUBHBIX H3JIYYCHHI Ha KUBbBIC
OpraHU3MBblI.

Jemoncmpayuu.

1. CHexTphl U3JIYyUYEeHUS U MOTJIOUICHUS.

2. CnexkTpbl pa3IMYHBIX Ta30B.

3. Cnektp Bojopoaa.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTturka MOHU3UPYIOIMNX U3JTYUYECHUM.

6

Peructpanus u3nydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHHUE IHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH

(mo dotorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IoBTOpPHUTEIBLHO-0000 A OIIHIT MOAYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOMYIIH IPEIHA3HAYCH JIJI1 CUCTEMAaTHU3aIIH
1 00001IIeHUS TPEAMETHOTO COICPIKAHUS U OIBITA EATEIbHOCTH, TPHUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY MO (U3HKEe i1 OOydYaromuXCs, BBIOPABIIMX ATOT
y4eOHBII TpeaMer.

[Tpu M3y4eHNM TAHHOTO MOJYJIS PEATU3YIOTCA U CHCTEMATH3UPYIOTCS BUIIBI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUUBACTCS TOCTH)KCHHE MPEIMETHBIX U
METaNpeJIMETHBIX  IJIAHUPYEMBIX  PEe3ylabTaTOB  00yueHus, GopMupyercs
€CTECTBEHHOHAYYHAas TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBSICHATH (Pu3ndecKue



SIBJICHUS, TPUMEHSSA [OJIYYCHHbIE 3HAHUs, pelaTh 3aJadyd, B TOM YHUCIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyuHIMNIHATBEHO AEATENBHOCTHBIA XapaKTep JaHHOTO pa3zeia peaau3yeTcs 3a
CYET TOro, UTO OOYYAIOIIHMECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeJiaraeTcs:
Ha OCHOBE TMOJIYYEHHBIX 3HaHHUM pacro3HaBaTh U HAYYHO OOBSICHATH
dbuzudeckue SIBJICHUS B OKPYXKAWOIIEH TMPUPOJe U TOBCEIHEBHOM KU3HH,
UCII0JIb30BaTh HAYYHBIE METOIbI UCCIICOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCIIEe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, ITPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUMU.
INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUI 11O
®U3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N3yuyenue (u3mKu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIPABICHO
Ha JIOCTMIKEHUE JIMYHOCTHBIX, METAPEJIMETHBIX M MTPEIMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTATOB.

B pesynbraTe nzyueHus GuU3MKM HA YPOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs
y oOyuaromierocsi OynyT cOpMHUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B
YacTH:

« 1) naTpHOTHYECKOT0 BOCTIMTAHMS:

- 0O mnposBieHue wuHTEpEeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO
pOCCUCKOM (PU3HUECKON HAYKH;

- 0 neHHOCTHOE OTHOLIEHHE K JOCTHUKEHUSIM POCCHUICKHX YYEHBIX-
-pu3nkoB; O 2) rPa’KAAHCKOr0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

« [0 roroBHOCT, K aKTMBHOMY Yy4YacTUIO B OOCYXIEHHUU OOIIECTBEHHO
3HAUYMMBIX H OTHYECKUX TMpOOJEeM, CBA3AHHBIX C TMPAKTHYECKUM
NIPUMEHEHHEM JTOCTHKECHU N (QU3HKY;

- 0O oco3Hanue BaXHOCTHM  MOPaAJIbHO--3TUYECKUX  MPUHIIMIIOB B
NEATENBHOCTHA YYEHOTO;
« 3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

- 0 BocmpuaTHe JCTETHYECKHUX KAdeCTB (PU3MYECKOM HAyKH: &
rapMOHUYHOTO IMOCTPOCHHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH; O 4)
HEHHOCTH HAYYHOI'O NMO3HAHUA:



0 oco3HaHue 1MEHHOCTH (PU3UYECKOM HAYKU KaK MOIIHOIO MHCTPYMEHTa
[O3HAHUA  MHpPA, OCHOBbl  PAa3BUTHUS  TEXHOJOTUM, BaXHEUILIEH
COCTaBJISAIOLIEN KYJIbTYpHI;

0 pa3BuTHe Hay4yHOH J1I0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON
NeSTENbHOCTH;

5) ¢opMupoBaHusT KYJIbTYpPBI 310pPOBbS U IMOLMOHATBHOI0
0J1aronosIy4us:

0 oco3HaHue LEHHOCTH Oe30macHOro obpa3a *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH TPaBHJ OE30MaCHOTO TOBEICHUS Ha
TPaHCIIOPTE, Ha AOPOTaX, C AIEKTPUIECKUM U TETIOBBIM 000pYy/I0OBaHHEM B
JOMAITHUX yCIOBHSIX;

O chopmupoBaHHOCTH HaBbIKa pediiekcuu, MpU3HAHUE CBOErO MpaBa Ha
omuOKy M TaKoro e MpaBa y JPYyroro deioBeka; O 6) TpyaoBoro
BOCTIMTAHUA:

0 akTMBHOE y4acTHE B PEIICHUHU MPAKTHYECKHUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3ali, Tropoja, Kpas) TEXHOJIOTUYECKOW U
COIMAIbHOM HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YHCJIE M (PU3UIECKUX
3HAHUM;

0 wuHTEpec K NPAKTHYECKOMY U3YUYEHHIO Npodeccuid, CBS3aHHBIX C
¢bu3ukoii; O 7) 3IKOJTOrH4eCKOro BOCIUTAHUS:

O opueHTarust Ha IpuMeHeHne GU3NISCKUX 3HAHUM JIUIS PEIICHUS 3a/1a49 B
00JIacTH OKpPY’KAIOIIEH cpesbl, TJIaHUPOBAHMS TOCTYIKOB W OIEHKH HX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

0 oco3HaHue r100aNbHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeM U IMyTel nx
pelieHus;

8) ajanTanumM K U3MEHAIMMCH YCJIOBUAM COUMATBHON U MPUPOIHOM
cpeasbl:

0 moTpeOHOCTh BO B3aMMOJEHCTBUU TPHU BBHIMOJIHEHUU HCCIECIOBAHUN U
POEKTOB (PU3UYECKOI HAMPABIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSIM

APYTHX,
[ moBbIlIEHWE YPOBHA CBOEH KOMIETEHTHOCTH YEpe3 IPaKTHUYECKYIO
JEeSITETbHOCTD;

0 mnorpeOHOCT, B (GOPMHPOBAHWM HOBBIX 3HAHHWA, B TOM YHCIE
dbopMynupoBaTh WIEH, MOHSITHS, TUMOTE3bI O (DU3UIECKUX OOBEKTaAX H
SBJICHUSX;



0 oco3Hanue ne@uIIMTOB COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH B
005acTi PU3HKHY;

- [ nuianupoBaHuE CBOETO Pa3BUTHsI B MPUOOPETEHHH HOBBIX (PU3MUYECKUX

3HAHMMU;

« 0O crpemsieHue aHanu3upoBaTh U BBISBISATH B3aUMOCBA3U TPUPO/IHI,
oO1iecTBa U PKOHOMHUKH, B TOM YHCIIE€ C HCIOJIb30BaHUEM (PU3NUECKUX
3HAHMHU;

- [0 oneHka cBoux IEWCTBUI C YYETOM BIMSHHS Ha OKPYXAIOIIYIO CpEny,
BO3MOXKHBIX TJI00OAJIBHBIX MMOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBoeHUS MPOTrpaMMBI 10 (PU3UKE Ha yPOBHE OCHOBHOTO O0IIIETO
oOpazoBanuss y oOyuaromerocss OyayT cpopMHpOBaHBl MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yYHMBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTUBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue JaelcTBU:
BBIIBJISTH U XapaKTePU30BaATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBTIEHMI);
+  YCTaHABJIMBATbH CYIIECTBCHHBIN MpHU3HAK KilacCU(pUKAIIUN, OCHOBAHUS JIJIs
000011IeHNS ¥ CpaBHEHUS,



BBIABIIATH 3aKOHOMCPHOCTHU U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX,
JaHHBIX 1 Ha6J'IIOI[CHI/I$IX, OTHOCAIIIUXCA K (bHSI/I‘IGCKI/IM SABJICHHUAM,

BBISIBIIATh NIPUYUHHO--CIICJICTBEHHBIC CBSI3M MPH W3YUYEHUU (UBNUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOJIBI C UCTIOIB30BAaHUEM JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKIIOYCHH, BBIABUTATh THUIOTE3Bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEIBHO BEIOMPATH CIIOCOO pelieHust yaeOHOM pu3nyecKoi 3a1auu
(cpaBHEHHE HECKOJBKMX BapUMaHTOB peEILIEHHUs, BbIOOp Haubonee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKIE NEeMCTBUS .

UCITI0JIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIAaHY OIBIT, HECIOKHBIN
du3nuecKkuii SKCHEPUMEHT, HEOOJIbIIOe HCCIeoBaHUEe (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha NPUMEHUMOCTb U  JIOCTOBEPHOCTb HMHGOpPMAIIHIO,
NOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POpMyIUpOBaTH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE  JajibHEiInee pa3BUTHE (HUIUUYECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIC METOJIbI, HHCTPYMEHTHI M 3aIpOChl MIPH IMOUCKE U
orObope MH(pOpMAIIMU WX JAaHHBIX C Y4ETOM TMPEII0KCHHOW ydeOHOU
dbuzudeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIIPETHPOBATh WH(POPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSAITETILHO ~ BBIOMPATh ONTHUMAIBbHYIO (OpMy TMpeacTaBlICHUS
uHbOpMAIMK ¥ WLIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMHU.

KomMMmyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

B X0j€ OOCYXIeHHsS y4eOHOTO Marepuana, pe3yiabTaToB J1abOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOIMIPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHHWE 3a7a4d W MOJJICpKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHNUS;

COTIOCTAaBISITh CBOU CYXKACHHS C CYXICHUSIMH JPYyTUX YYaCTHUKOB
auanora, OOHapYXKUBATh Pa3INdKe U CXOJICTBO MO3UIINIA;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATH PE3YAbTaThl BHIITOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCTI0Ib30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHANBUAYaIbHON
paboThl MpHU PelIeHNH KOHKPETHON (PU3UUEeCcKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh J1€UCTBUS
no €€ JOCTHKEHHUIO: PpacHpelessiTh pOJH, O0CYXKIaThb MPOLECCH H
PE3yJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh PabOThI, JOCTUrask KAU€CTBEHHOI'O Pe3yJibTara 1Mo
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMH YICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJaJla B OOIIMUA MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENIHHO C(OPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMbI B KU3HCHHBIX U YUCOHBIX CHUTYyaIUSAX, TPEOYIOITUX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOJIXOJAX MPUHATHS  pelIeHUuM
(MHIUMBUyaIbHOE, TPUHATHE PEIIEHUS B TPYINE, NMPUHATHE pPEIIeHUN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelieHusT PU3NUECKON 3a1auu WU
IUTAaHA WCCJIEAOBAHMS C y4ETOM HMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh MpejiaracMble BapUaHThI pelieHUit; O
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TMPUYUHBI  JTOCTHKEHUS  (HEJOCTIIKEHUS) Ppe3yJIbTaToOB
JeSTEHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJTHEHUS
¢u3MuecKoro WMCCIENOBaHWSA WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENHCTB, M3MEHUBIIMXCS CHUTYallUld, YCTAaHOBIICHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIOpa WM IUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;
MPU3HABATh CBOE MPABO HA OMMUOKY MPHU PEIICHUH (PU3NUECKHUX 337249 WU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO JIPYTOro.



NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce npeaMETHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUM:

UCIIOJI30BaTh  TOHATHA: (PU3MYECKHE U  XUMHUYECKUE  SBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMUYeCKoe JBWXXEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPACKTOPHS, paBHOJEHCTBYIOIIAs CHUIA,
nedopmanus (ynpyras, IUTaCTUYECKasl), HEBECOMOCTb, COOOIAIOIIHECS
COCY/bl;

- paznmmuatrh sBiaeHUs (qudQys3us, TEIIOBOS JBMXEHHE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBWKEHHUE, HEPABHOMEPHOE  JIBUKECHHUE, HWHEpIU,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOU OCBHIO
BpAIlICHHUS, TIepeaaya JaBJICHUS TBEPABIMU TEIAMH, )KUJIKOCTAMU U ra3amu,
aTMoc(epHOE [1aBlieHWE, IUJIaBaHUE TeJl, MPEBpAIICHHUS MEXaHUYEeCKOM
SHEPIuM) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;

« pacno3HaBaTh TNPOSIBIIEHWE M3YYCHHBIX (PU3NYECKUX SABJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3UUECKHE SIBICHHUS B MPHUPOJE:
IIPUMEPBI JBHXKEHUSI C PA3IUYHBIMU CKOPOCTAMHU B KHUBOM U HEKUBOU
IIpUPOJAE, NEUCTBUE CHJIBI TPEHUS B NPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJICHUsI Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pbIYaru B
TeJIe YelloBeKa, MPH 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBUYECKUX SBIICHUN;

+ ONHUCHIBaTh M3YyYECHHBIE CBOMCTBA TEN U (PU3WUYECKUE SBIICHUS, UCTIONB3YS
dusznueckre BeMMINHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHssI CKOPOCThb, CUJIa YIPYIOCTH, CUJIA TSAKECTH, BEC TEia,
cujia TpeHus, AaBjieHue (TBEPIOro Tea, KUAKOCTH, ra3a), BRITAIKUBAOIIAs
CWJIa, MeXaHudyeckass paboTa, MOIIHOCTh, TUIEUO CHIJIbI, MOMEHT CHIIbI,
KO (OUIIMEHT TOJE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHYECKas W
NOTEHIMAaJbHAs dSHEpPrusi), NpU ONUCAHUM TMPABUIBHO TPAKTOBATh
(bu3HUECKHl CMBICT UCTIONB3YEMBIX BEIMUWH, UX 0003HAYCHUSI M €IMHUIIBI
¢u3nuecknX BENWYWH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
¢u3nUecKy0 BETWYMHY C JPYTUMU BEIMYUHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepHU30BaTh CBOWCTBA Tei, (U3WYECKUE SBJICHHUS W TIPOIECCHI,
WCIIONb3Ys MpaBUjia CIOXKEHUs cuil (BI0JIb OJHOM TpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUIIO paBHOBECHUs phiuara (0i10ka),
«30JI0TO€ TIPABWJIO» MEXAaHUKH, 3aKOH COXPAaHCHUS MEXaHUYCCKOU
DHEPruu, TPU OBTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa U
3aMKMCHIBATh €r0 MATEMATHYECKOE BBIPAKCHICE;,

OOBSACHATH (YU3MUECKHUE SBIICHUS, TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIC
U B KOHTEKCTE CHTYaIlUid TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2



JIOTUYECKUX MIAroB C OMopoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (hU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacu€THhe 3aJayd B |—2 JEUCTBUA, HUCIONB3YS 3aKOHBI M
dbopmynbl, cBs3biBatonMe (U3WYECKHE BEJIMYMHBI: HA OCHOBE aHaln3a
yCIIOBUS 3a/1ayyl 3alMChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUYECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAUMBIE NIl PEIICHMs 3aja4, OLEHUBATh PEATMCTUYHOCTh
NOJIYYeHHON (DU3UUECKON BEIIMUUHBI;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOXKHO PpELIUTh MPUH HNOMOIIU
($u3MUECKrX METO/OB, B ONMCAHUU UCCIIEIOBAHUS BBIACISTh POBEPSIEMOE
peanoioxeHue (runoresy), pa3inyaTb U HHTEPIPETUPOBATDH MOTYyUYEHHbIN
pe3ysbTaT, HaXOIWUTh OMIMOKM B XOJ€ OMNbITA, AENaTh BBIBOABI MO €ro
pe3yabpTaTaM;

IPOBOJIUTH OMNBITHI 1O HAOMIOMCHUIO (PU3MUECKUX SIBICHUM WU
duznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYA0BaHMS,
3aIUCHIBATh XOJ1 OMBITA U (DOPMYITHPOBATH BHIBOJIBI,

BBITIOJIHATh TMPSMbIE HM3MEPEHUS PACCTOAHUS, BPEMEHHU, MAacChl Tena,
o0béMa, CHUIBI M TEeMIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX H
upoBBIX MNPUOOPOB, 3aMHUCHIBATh TMOKa3aHUS TMPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHON MOTPEITHOCTH U3MEPECHU;

IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJJHOM (hM3HUECKON BEJIMYUHBI OT
OPYrol C UCIOJNb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JIBUKYILIETOCS T€JIa OT BPEMEHU JBH>KEHUS TeJla, CUJIbI TPEHUS
CKOJILKEHHSI OT Beca Tesa, KadecTBa OOpaOOTKH TOBEPXHOCTEH Tel |
HE3aBUCHUMOCTH CUJIbI TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHUS TEJI, CUJIbI
YIPYTOCTU OT yAJUHEHUs TPY>KWHBI, BHITAJKUBAIONICH CHIIBI OT 00BEMa
NOTPY>KEHHOM YacTH TeJla U OT IJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCHUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMI
TUTABaHUS TEJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4aCTBOBaTh B
IUTAHUPOBAHWM Y4eOHOTO HCCIEOBaHUS, COOMpaTh YCTAaHOBKY U
BBITIONHATh M3MEPEHUs, CIeAysl MPEAJIOKCHHOMY IUIaHy, (UKCHPOBATh
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIEC
NPEJIOKEHHBIX Ta0IUI] ¥ TpaduKOB, Ne1aTh BBIBOJBI MO PE3yIbTaTaMm
UCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIC HM3MEPEHHS (PU3NUECKUX BEIMYHMH (TUIOTHOCTH
BEILECTBA KUJKOCTH U TBEPIOTO TeJIa, CUjla TPEHUSI CKOJIbKEHUS, IaBIICHHE
BO3/lyXa, BBITAIKMBAIOLIAA CHJIAa, JEUCTBYIOIIAs Ha TNOTPYXKEHHOE B
KUJKOCTh  T€NO, KOIP(OUIMEHT TMOJIE3HOTO  JACHCTBUSI  MPOCTHIX



MEXaHHU3MOB), CIEAyd TPEATOKEHHON HHCTPYKIIMH: TPU BHIIOJHCHUH
U3MEpPEHH COOMpPaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH
3HAYCHUE UCKOMOM BEINYUHBI;

coOJ01aTh MpaBuila TEXHUKU O€300aCHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIIUIBI JCUCTBUS TPUOOPOB U TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, JAUHAMOMETpP, COOOIIAOIIUECS COCYIbI, OapoMeTp,
phIYar, NOJBMKHBIN 1 HETIOABM)KHBIN OJIOK, HAKIIOHHASI TFIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS HM3YYCHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOW HAa WX OMHUCAHHWS (B TOM 4YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJOMPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOI HACOC, APEOMETP), UCTIONIB3Ys 3HAHHMS
0 CBOMCTBaxX (PM3MUYECKUX SBIICHUH U HEOOXOIUMBIE (PHU3NIECKHIE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpHUMEPHl  (HaXOOUTh HHPOPMAIMIO O  TMPUMEPAX)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUA B TIOBCETHEBHOM
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpU OOpaleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHUS 30POBbS U COOIIOICHISI HOPM
HKOJIOTUYECKOTO MOBEACHMSI B OKPYIKaIOLIEH Cpefie;

OCYILECTBIATh OTOOpP HCTOYHMKOB uHGpopMauuu B HWHTepHere B
COOTBETCTBHM C 33JaHHBIM IIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE HUMEIOLIUXCS
3HaHUH U NYTEM CpPaBHEHUS pPa3jIMYHbIX MCTOYHHUKOB BBIJICISTH
UHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBONW WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJIHEHUH YU4EOHBIX 3aJJaHUN HAYYHO--TIONYJISPHYIO
auTepaTypy GU3HUECKOro COAepIKaHuUs, CIIPAaBOYHbIE MAaTEPHAIIbI, PECYPCh
cetu VHTepHer, BiameTh NpUEMAMH KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB HH(pOpManuu (HU3HIECKOTO COJIEPKaHHs, B TOM
quclie MyOIMYHO IeNIaTh KPaTKUE COOOIIECHUS O Pe3yIbTaTax MPOSKTOB UITH
y4eOHBIX HCCIEOBAHUN, TIPU ATOM T'PAMOTHO HCIIOJIb30BaTh M3YyUYCHHBIN
NOHSATHUUHBIA amnmapatr Kypca (U3UKHA, COMPOBOXKIATh BBICTYIUICHHE
IIPE3EHTALNEN;

NPU BBITIOJITHCHUH YYEOHBIX TMPOEKTOB WM WCCICOBAHUN PACIPEACIAThH
00SI3aHHOCTH B TPYMIIE B COOTBETCTBUU C IOCTABICHHBIMH 3aJadamMH,
CIeNUTh 3a BBHINIOJHEHWEM IUIaHA JEHCTBUM, aJEKBaTHO OICHUBATH
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAWBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.



K xoHny ooyuenus B 8 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCMOJIB30BATh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TETJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAUNIMYECKHUE U
aMmopdHble Teja, HACHIIICHHBI W HEHACHIEHHBIA Map, BIAXXKHOCTb
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSISI JHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsiji, JIIEKTPUUECKOE TOJI€, TPOBOAHUKHU
Y JTUBJIEKTPUKH, TOCTOSIHHBIN 3JIECKTPUUECKUN TOK, MATHUTHOE TOJIE;
paznuuath siBIICHHs (TEIJIOBOE pacCIIUpPEHHE U CKaTue, Terionepesaaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMWJUISIPHBIE SIBIICHUS, UCTIApPEHUE,
KOHJIGHCAIIMS, TUIABJICHHE, KpUCTAIU3aius (OTBEpJeBaHUE), KUIICHUE,
TeIUIonepe1aya (TeTUIONPOBOHOCTD, KOHBEKIIHS, U3ITy4eHHE),
AJIEKTpU3ALUs TEJ, B3aUMOJICUCTBUE 3apsiJIOB, JECUCTBUS IEKTPUUECKOTO
TOKAa, KOpPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE MAarHUTOB, JCHUCTBUE
MarHMTHOTO TIOJISl Ha MTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh TPOSIBICHWE W3YYCHHBIX (U3WYECKUX  SIBIICHHM B
OKpYXKaloleM MHpe, B TOM 4YHClIe (U3MYECKUE SIBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SABJICHUS B MPUPOJE,
KpUCTaUIbl B Tipupojae, usinydeHue CojHIA, 3aMep3aHUe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHETa, dJIEKTPUUECKUE
SBICHUSI B aTMocdepe, AIEKTPUIECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3eMiv, Apeid IMOII0COoB, POJib MAarHUTHOTO TOJIS JJIsA JKU3HU Ha
3emiie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (TIPH3HAKH) (U3UUYECKHUX
SIBJICHUH;

OTHMCHIBATh M3yYCHHBIC CBOMCTBA TeNl U (HU3UUECKHUE SBIICHUS, UCIIOB3YS
bu3uYecKre BEIMYHMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIusl, KOJIUIECTBO
TEIUIOThI, YJEJIbHAsI TEIUIOEMKOCTh BEIIECTBA, VyJAEIbHAs TEIIIOTa
IUIaBJICHUSA, YAeiIbHAs TEIUIOTa NapooOpa30BaHMs, yJAElbHAs TEIIoTa
CropaHusl TOIUIMBA, KOA(POUIIMEHT TOJC3HOTO JECHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, 3JICKTPUUECCKUH 3apsijl, CUJIa
TOKa, DJICKTPUYECKOE HAIpPSHKEHHE, COMPOTUBIICHWE ITPOBOJHUKA,
yJICIIbHOE CONPOTHBIICHUE BEIIESCTBA, pab0Ta M MOITHOCTD 3JICKTPHIECCKOTO
TOKa), TPW OINHWCAaHWW TPABWIBHO TPAKTOBaTh (HU3UUCCKHH CMBICI
UCITOJIB3YEMBIX BEJIMUMH, 0003HAYCHUS M €AUHUIIBI (PU3HUCCKUX BEITHUMH,
HaxOJHUTh (OPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (PU3HYECKYIO BCIHYHHY C



JIPYTEMH BEIWYUHAMH, CTPOUTH TpapUKA HU3YYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTepHu30BaTh CBOWCTBA Tei, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
WCITIOJIb3YSI OCHOBHBIC TIOJIOKCHUSI MOJICKYJISIPHO--KHHETUYECKON Teopun
CTPOCHUS BEIIECTBA, NMPHUHIUI CYMEPIIO3UINH TOJIeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHU 3apsaa, 3akoH Oma Il ydacTKa 1enH, 3aKOH
Jlxxoyns—JIeHa, 3akoH COXpaHEHUS SHEPTUH, IPH TOM J1aBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MAaTEMATHICCKOE BBIPAKCHUE;
OOBSACHATh (PU3MYECKHE MPOIECCHI W CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTYyaIMil MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBISATH
IPUYHUHHO-CIICJICTBCHHBIE CBS3H, CTPOUTH OOBICHEHHE M3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HM3ydYEeHHBIX CBOWCTBA (HM3MYECKUX SBICHUH,
(U3HUECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTECH;

pemiatb pacu€THble 3aauyd B 2—3 JCWUCTBUS, HCIOJNB3YS 3aKOHBI H
dbopmynbl, cBs3bIBaronMe (U3WYECKHE BEJIMYMHBI: HA OCHOBE aHaln3a
YCJIOBHUS 3aJjauyd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABISATH HEIOCTATOK
JAQHHBIX IS PEIICHHWS 3aJa4d, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEOOXoAuMbIe JUIsi €€ pelIeHus, MPOBOJWTH PAacuéThl W CpPaBHUBATH
MOJIy4EeHHOE 3HaUeHUE (PU3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,
pacrio3HaBaTh MPOOJEMBbI, KOTOPBbIE MOXXHO pEIIUTh TIPH ITOMOIIU
bU3UYECKUX METOJOB, MCIOJIB3YSl OINMHUCAHHME KCCIICJIOBAHUS, BBIJCIATH
MpPOBEPAEMOE  TPEINOT0KEHUE, OIEHUBATh MPABUIBHOCTh MOPsJIKa
MPOBEJICHUS UCCIIEAOBAHMUS, J€TaTh BBIBOIbI;

IPOBOJIUTh OMNBITBI TIO0 HAOMIOMCHUI0O (PU3MUECKUX SBICHUM WIIH
(bU3UIECKUX CBOMCTB Te (KaMLUIIPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJIICHUS
BO3JlyXa OT €ro o0BhEMa, TeMIepaTyphl, CKOPOCTH IpoIecca OCThIBAaHUS U
HarpeBaHus NpU M3JIYYCHUM OT LBETAa H3JIydaromied (MOorjaomaroiieii)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUs] BOAbI OT TEMIIEPATyphl KUJIKOCTH U
IIomAa €€ MOBEPXHOCTH, JJIEKTPU3AlMsA TEl MW B3aUMOJACHUCTBUE
BJICKTPUYECKUX 3apsAJOB, B3aMMOJEHCTBHE TOCTOSIHHBIX MAarHUTOB,
BU3YAJIM3allUsl MAarHUTHBIX T[IOJIEM IOCTOSHHBIX MAarHUTOB, JEHUCTBHUS
MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHuTa,
CBOMCTBA DJICKTPOABUTATEIS TOCTOSHHOTO TOKa): (OPMYJIHPOBATH
IIPOBEPSIEMBIC MPEIONIOKCHHSI, COOMPATh YCTAHOBKY U3 IPEIIOKESHHOTO
000pyT0BaHMS, OTIUCHIBATH XOJI OIBITA U (DOPMYJIMPOBATH BHIBOJIHI;
BBITIOJIHATH MPSIMbIE U3MEPECHUS TEMITEPATYPhI, OTHOCUTEIIBHON BIIAXKHOCTHU
BO3/lyXa, CHWJbl TOKAa, HANPSKEHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
MPUOOPOB M JATYMKOB (PU3MUYCCKUX BEIUYMH, CPAaBHUBATh PE3yJbTAThI
M3MEpPEeHHUH ¢ YYETOM 3aJJaHHOW aOCOIFOTHOM MOTPENTHOCTH;



MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJJHON (PU3UUECKON BEIMUYHHBI OT
Apyrol € HCIONB30BAHUEM MPAMBIX H3MEPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUS NPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAd MONEPEYHOro
CEYEHHMsI U YAEJIbHOTO COPOTUBIIEHUS BEIIECTBA IPOBOJAHUKA, CHJIbI TOKA,
UAYIIETO0 4epe3 MPOBOJHUK, OT HANpsSHKEHUS Ha  IPOBOJIHHUKE,
UCCJIEIOBaHUE TIOCJIENOBATEIbHOIO UM  MapajlIeNbHOTO  COEIMHEHMM
OPOBOAHUKOB): IUIAHMPOBATh HCCIEIOBAaHUE, COOMpATh YCTAaHOBKY U
BBIMIOJHATh M3MEpPEHUs, Clieqys MNpeAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTHU B BUJI€ TaOIUI ¥ rpauKOB, AesaTh
BBIBO/JIbI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

OPOBOAUTh KOCBEHHbIE H3MEpeHUsl (U3MUECKUX BeTUYUH (yAesibHas
TEIUIOEMKOCTh ~ BEUIECTBA, COMPOTHUBIEHHE TNPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOT0 TOKA): IJIAHUPOBATH W3MEpPEHHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEAJIOKEHHOW MHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

coOJII01aTh MpaBuila TEXHUKU O€30MaCHOCTH MpU padoTe ¢ 1adopaTopHbIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHLMIBI JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OOPOM HA UX OMHUCAHUSA (B TOM YHUCJE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, MMapoBasi TypOUHA, aMIIepMeTp, BOJILTMETD,
CUETUUK DJIEKTPUUYECKON DHEPTUHU, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHblE  JIIEKTPONPHUOOPHI (mpumepsl), AIEKTPUUYECKHE
IPEAOXPAHUTENH, AIEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUA O CBOMCTBaxX (hU3MYECKUX SIBICHUN U HEOOXOIUMBIE
¢dusznueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U H3MEPUTEIbHBIE
IprOOPHI IO CXeMaM U CXeMaTHYHBIM PUCYHKaM (3KUKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUraTellb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIISATh CXEMBI 3JIEKTPUYECKUX LEeneil c
NIOCJIEJOBATENIBHBIM U ITApAJUIEIbHBIM COEAMHEHUEM JJIEMEHTOB, pazindas
yCJIOBHBIE 0003HAUYEHHUS FTEMEHTOB JIEKTPUUECKUX IIeTICH;

OPUBOAUTH  HpUMEPHl  (HaXOOuUTh  HMHPOPMAIMIO O  IMPUMEPaAX)
NPaKTUYECKOTO HCMONb30BaHUs (U3NYECKUX 3HAHUM B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOICTBAMH, COXpAaHEHUS 30POBbs U COOIIOCHHSI HOPM
HKOJIOTMYECKOr0 TIOBE/ICHUSI B OKPYXKaIOUIEH Cpele;

OCYILECTBISATh TOUCK HH(MOpPManuUU (PU3UUECKOrO COJIEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUA U IMYTEM CpaBHEHUS



JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIACIATH HHPOPMAIUIO, KOTOpast SIBISETCS
MPOTUBOPEUYUBON UM MOKET ObITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHIMOJTHEHUH YYEOHBIX 3aJaHUI HAyYHO--MOMYISIPHYIO
JAUTEPaTypy PU3HUECKOr0 COACPIKAHUs, CIPABOYHbIE MaTEpPHAIIbI, PECYPChI
cetu MHTepHeT, BiameTh mNpuUéMaMH KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHUCHMEHHBIE M KpPATKHUE YCTHBIE COOOIICHHS,
0000mass wHOpMalMIO U3 HECKOJbKUX HCTOYHUKOB (PUBHUECKOTO
CONepKaHusi, B TOM 4YHCIE NYyOIMYHO TMPENCTaBIATh PE3yIbTaTh
NPOEKTHOW WJIM MCCIEI0BATENbCKONW AESTENbHOCTH, MPU 3TOM I'PaMOTHO
UCTIOJB30BaTh HM3yUCHHBIM MOHATHMHBIA amnmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NPy BBHITIOJHEHUH YYE€OHBIX TPOCKTOB M HCCIENOBAaHUN (PH3NUECKUX
IPOLIECCOB paclpeieNsiTh 005S3aHHOCTH B TPYINE B COOTBETCTBUU C
TIOCTaBJICHHBIMU 3aJ]a9aMU, CIICJIUTh 32 BBHITIOJHEHHEM IJIaHa JIEHCTBUHN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKJIal B
JESTeLHOCTD TPYIIBI, BBICTPANBATh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(QIUKTHL.

K xoniy oOyuenus B 9 kjacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCYETa, MaTephalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIIBHOCTh MEXaHMUYECKOro ABMKEHHS, aedopmalius
(ympyrasi, macTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETrpy3KH, IEHTP TAKECTH, aOCOITIOTHO TBEPIOE TEIO,
IEHTP TSHKECTU TBEPAOIrO Teja, pABHOBECHE, MEXaHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPA3BYK, dJIEKTPOMATrHUTHBIE BOJHBI, IIKaTa
ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJNU30PYKOCTh U JaJTbHO30PKOCTb,
CHEKTPBI UCITYCKAHUS U TIOTJIONICHUS, alb(da-, 6eTa- U raMmmMa-u3IydeHus,
U30TOIIbL, /IEPHAsl SJHEPTEeTUKA,

paznuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJMHEHHOE
JNBUKECHHE, PABHOYCKOPEHHOE NPSMOJIMHEWHOE [BH)KEHHE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBMKECHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHBHOE JBW)XCHHUE, KojeOaTenpHOe IBMKEHHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJICOaHUS), pE€30HAHC, BOJHOBOE JBUYKEHUE, OTpakKeHUE
3ByKa, MPSMOJIMHEMHOE DPACIPOCTPAHEHUE, OTPAXKEHUE W MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yioKEeHUE OEJI0ro CBeTa B
CIIEKTP M CJOXEHHE CHEKTPAJIbHBIX 1BETOB, JUCIEPCHUS  CBETA,
€CTECTBECHHAsl PaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa



W3ITYYCHHUS ) TI0 OTTMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE M3YYCHHBIX (PU3NYECKUX  SBICHUUA B
OKpyXaromeM Mupe (B TOM umcie (U3UYECKUE SBICHUS B TPHPOJE:
NPWINBBI U OTJIMBBI, IBMKCHHUE TuTaHeT COTHEUHON CUCTEMBI, PEaKTHBHOEC
JBUKEHUE JKUBBIX OPTaHU3MOB, BOCIHPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTpSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 0JXO, IBeTa Tell,
ONTHYECKHE SIBJICHHS B MPUPOJEC, OUOJOTHYECKOE JCHCTBHE BUIMUMOTO,
yIbTPA(QUOIETOBOTO U PEHTICHOBCKOTO M3IyYEeHHUH, €CTECTBEHHBIN
PaAMOAKTHBHBIA (OH, KOCMHYECKHE JIYYH, PAJUOAKTHBHOEC H3TyUCHUE
NPUPOJHBIX MHUHEPAIOB, JCHCTBHE pPaJUOAKTHUBHBIX W3JIyUYCHUNH Ha
OpraHu3M 4eJIOBEKa), MPU ITOM TIEPEBOJUTH MPAKTHYCCKYIO 3a7a4y B
y4eOHYI0, BBIJICIATH CYIIECTBCHHBIC CBOWCTBA (TIPH3HAKH) (DU3UUCCKUX
SIBJICHUI;

OIKMCHIBATh M3yUYCHHBIC CBOMCTBA TEN U (YM3UYCCKUE SBJICHUS, HCIIOIB3YS
du3nUeckre BEIUMYHMHBI (CPEAHSAS M MIHOBEHHAs CKOPOCTh Telia TIpH
HEPAaBHOMEPHOM JIBH)KCHUH, YCKOPEHHUE, IMEpPEMEIICHUE, IMyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHHUs, CUja YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAJEHUS, BEC Tella, HMITYJIbC Tejla, HMMIYJIbC CHIIbI,
MexaHuueckass paboTa M MOIIHOCThb, MOTEHIMANbHAS DHEPrus Tea,
MOJIHATOTO HaJ[ MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS HYHEPTUs CXKATOM
NPYXUHBI, KUHETUYECKas OHHEpPrusi, IOJHAas MeXaHWYecKas dSHeprus,
NEPHUOJ] ¥ YacTOTa KOJeOaHH, JUIMHA BOJHBI, FPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEIOMIICHUS CPE/bl), PU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PUIWYECKUI CMBICI HCIOJIB3YEMbIX BEIUYUH,
0003HaYCHUSI W CAMHUIIBI (PU3MYECKUX BEIWYUH, HAXOIUTHh (POPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIIMYUHY C JPYTHMMH BEIUYHMHAMM,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3UYECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3Ys 3aKOH COXPAaHEHHS DYHEPTHH, 3aKOH BCEMUPHOIO TATOTCHHS,
NPUHIAIT  CYNEPHO3UIIMK CWJI, TPUHIMII OTHOCUTENbHOCTH [anmuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCa, 3aKOHBI OTPAKCHHUS U
NIPEIOMJICHHSI CBETA, 3aKOHBI COXpPaHEHUS 3apsJ0BOT0 M MaCCOBOTO YHCET
NP SJICPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE;

OOBSCHATh (PU3WYECKHUE TMPOIECCHl U CBOWCTBA TEJ, B TOM 4YHCIC U B
KOHTEKCTE CHUTYyaIlil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISBISATH
MPUYUHHO--CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX



1aroB ¢ ONOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3a1a4M (OMUparoLIUecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BETUYUHBI: HA
OCHOBE aHAJIM3a YCJIOBUS 3a/1a4 3alHUChIBaTh KPATKOE YCIOBUE, BBIABIATD
HEJO0CTAIOIIME WIH U30BITOUYHbIE TAHHbIE, BEIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOIMMBbIE ISl pELIeHUs, MPOBOAUTH PACUETHl W  OLIEHUBATH
PEANMCTUYHOCTH MOJYYEHHOIO 3HAUEHUS (PU3NYECKOI BEIUYUHBI;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOXKHO PpELIUTh MPUH HNOMOIIU
(¢u3MUEeCKHX METOJIOB, HUCIOJIb3Yys ONUCAHUE HCCIEeOBaHUS, BBIJIEIAThH
IpoBepsieMOe  MPEIINOJIOKEHUE, OLEHUBATh MPABUIBLHOCTH MOPSIKa
NOPOBEJICHUS  MCCIEOBaHUsS, JENaTb BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUM U ONIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUA WIH
¢u3nuecknux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHHUS] PHEPruH, 3aBHUCHUMOCTb IEpUOJAa KoJeOaHUU NPYKHUHHOTO
MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Bl MaJbIX KOJeOaHU, MPAMOJIMHEHHOE PACIPOCTPaHEHUE CBETA,
pa3ioxeHue Oelloro cBeTa B CIEKTP, M3y4YE€HHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pak€HUs IpeaMeTa B colOuparomien
NUH3€, HAOJIOACHUE CIUIOUIHBIX M JIMHEHYAThIX CIEKTPOB H3IYUYECHMUS):
CaMOCTOSITEILHO ~ cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
000py10BaHUs, ONUCHIBATH X0 OIBITA U €r0 pe3ybTaThl, GOPMYIUPOBATH
BBIBOJIbL;

OPOBOJIUThH MPU HEOOXOJUMOCTU CEPHUIO MPSAMBIX W3MEPEHUH, onpeaenss
cpeqHee 3HAaYeHHE Hu3MepseMoil BenUuuHbl ((OKYCHOE pacCTOSIHUE
cobuparorieit JMH3BI), OOOCHOBBIBAaTH BBIOOP cIocoba H3MEpeHUs
(M3MepuTeIbHOTO Mpubdopa);

IOPOBOJUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEIUYHUH C
UCIIOJIb30BAHUEM IIPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH ITPU
PaBHOYCKOPEHHOM JIBIKEHHUM ©0€3 HaudaJlbHOW CKOPOCTH, Iepuojaa
KoJIeOaHU MaTeMaTHMYECKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIya HaJeHHsl M yIUIa MPEIOMJICHUS OT yria
najeHus): IUIaHUPOBAaTh MCCIEJOBAaHUE, CAMOCTOSITENIBHO COOMpPATH
YCTAaHOBKY, (DMUKCHUpOBaTh pPE3yJbTAaThbl IOJIYYEHHOM 3aBUCUMOCTH
¢u3ndyecKknx BENIWYUH B BHJE TaONUIl U TpaHKOB, AENaTh BBIBOJBI IO
pe3ysIbTaTaM UCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MEpPEeHHs] (PU3MUECKUX BENUYUH (CperHss
CKOPOCTb M YCKOPEHHE Teja IPU PABHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE



CBOOOJHOTO TMajeHUs, XECTKOCTh TMPYXKHUHBI, KOIPQPUIUEHT TpPEeHUS
CKOJIbXKCHUS, MEXaHHueckas paboTa M MOIIHOCTb, YacTOTa W TEPUOJ
KOoJIe0aHUIl MaTeMaTH4eCKOr0 W MPYKWHHOTO MAasTHUKOB, ONTHYECKAS
cuia coOuparolieil JHUH3bI, PaJUOAKTHBHBIM (OH): TUIAHUPOBATH
U3MEpeHHs, CcOOUpaTh SKCIEPHUMEHTAIbHYI) YCTAaHOBKY U BBINIOJIHATH
U3MEpEeHHs, CIeays MPEUIOKCHHON HHCTPYKIMH, BBIYHCIATH 3HAYCHHE
BEJIMYUHBI U aHATM3UPOBATH TOJTYUYCHHBIE PE3YIbTAThl C yUYETOM 3aIaHHOM
IIOI'PEIIHOCTH U3MEPEHUN;

coOJ01aTh paBuia TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ 1abopaTOPHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM W3YYCHHBIX (U3UYECKUX MOJETCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYCHHBIH HCTOYHHK
CBETAa, JIy4, TOHKas JINH34, TUTaHEeTapHask MOJIE)Ib aTOMa, HYKJIOHHAsI MOJIEJb
aTOMHOTO SJIpa;

XapaKTepu30BaTh MNPHUHIHUIBI JCHCTBUS HM3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOW HAa WX OMHUCAHHWS (B TOM YHCIE:
CIUJIOMETP, IATYMKHA TIOJOXKCHHS, PACCTOSIHHSI M YCKOPEHHS, pakera,
9XOJIOT, OYKH, TIEPUCKON, (QoToanmapar, ONTUYSCKHUE CBETOBOIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HUCMONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXomumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHUECKUX TIPOIIECCOB MPU
pelIeHNr  y4eOHO--TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOCHHS N300paKEHUH B MJIOCKOM 3€pKajie U COOMpAroIIeil InH3e;
OPUBOJIUTH  TPUMEPHl  (HAXOAWTh HMHPOPMAIMIO O  MPUMEPAX)
MIPAKTUYECKOTO HCIIOJNIb30BaHUSA (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH NP oOpaleHuu ¢ IpudopaMu H
TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUS 30POBbs U COOIIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH Cpefie;

OCYIICCTBIISITh TOWCK HWH(MOpManuu (PU3NYECKOTO COAEpKaHUA B
HuTepHeTe, caMOCTOSTENBHO (POPMYIUPYS MOUCKOBBIM 3a1poc, HaXOAUTh
IYTH OIpeNeIeHHs TOCTOBEPHOCTH MOJIy4YeHHOW MH(POpPMAIUN Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HICTOYHUKOB;

UCIIOJIb30BATh MPU BBHINOJHEHUU YYEOHBIX 3aIaHUN HAYYHO--TIOMYJISAPHYIO
auTepaTypy GU3HUECKOro COACpIKAHUs, CIIPABOYHBIC MaTEPHAIIBI, PECYPChI
cetru UHTepHer, BnageTb NOpUEMAMU KOHCIEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HH(DOPMAITUY U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3JaBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOrO COAEpKaHUS,
MyOJUYHO MPECTABIATh PE3YJIbTAThl IPOSKTHOM MIIM MCCIIEI0BATENbCKOM
NEATENIbHOCTH, TPH 3TOM TI'PAMOTHO  MCIOJNb30BATh  W3yYECHHBIN
NOHSATUMHBIA amnmapaT HM3y4aemMoro pasjaena (U3MKA U CONPOBOXKAATH
BBICTYIIJIEHUE TMIpPE3eHTalMe C Y4E€TOM OCOOEHHOCTEH ayAUTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungppossie)
oOpa3oBaTejibHbIE
n/n NMPOrpaMmblI Kontpoabubie | I[lpakTnueckue
Bcero pecypchl
padoThI padoTsbI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bu6moreka [IOK
11 Dusnka - Hayka o Ipuposie 2 1 https://m.edso0.ru/7f416194
bu6moreka [IOK
12 Du3iiecKue BEMTHHEL 2 1 https://m.eds00.ru/7f416194
. bubnuoreka [IOK
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Hroro no pazgeny 5)
Paznen 3. /IBu:keHue U B3auMo/jieiicTBue TeJl
bu6mmoreka [IOK
3.1 Mexannyeckoe ABikeHHe 3 https://m.edso0.ru/7f416194
bubmmoreka [{OK
3.2 WHepius, Macca, IOTHOCTb 4 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bunpt cunt 14 https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B
Hasnenue. [lepenaya gqaBneHust TBEPAbIMU bu6moreka [IOK
4.1 TeIaMU, JKUJIKOCTSIMH U ra3aMu 3 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.2 HlaBiieHne xuaKkoCTn 5 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
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8 KJIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iejioB U TeM (undposbre)
s NporpaMmelI Beero Kontpoabubie | IIpakTuyeckue odpasoBaTeabHbIe
r
padoThl pa6oThI pecypebt
Paznea 1. TenioBbie IBJICHUSA
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bubmuoreka [JOK
12 Teruosste npouecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28



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
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
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
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/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
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
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
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

Pazpgea 2.

3HeKTpI/I‘leCKHe H MAarHuTHbBIC ABJICHUSA

DNEeKTPUYECKUE 3apsJibl. 3apsiKEHHBIC TeJla U bubnuotexa [JOK
2.1 HUX B3aUMO/JICHCTBHUE ! 1 https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [{OK
2.2 [1oCTOSIHHBIN 2NEKTPUUYECKUIN TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
2.3 MarHuTHBIE ABIICHHS 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
24 ONeKTPOMArHATHAs MHAYKIAS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (mupposbre)
(]
*" 1 nporpammb Kontpoasnsie | Tpaxtuueckue | C0OPA30BATEIbHDIE
Bcero pecypcbl
padoTbI padoThI
Pa3gen 1. Mexann4deckue siBJICHUSA
MexaHn4yeckoe TBUKEHUE U CIIOCOOBI €ro bubnuoreka [JOK
11 OIMCAHUSA 10 1 https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK

12 Bsaumozeticsne ren 20 https://m.eds00.ru/7f41a4a6
bu6mmoreka [{OK
13 3aKOHBI COXpaHEHHs 10 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Pa3znea 2. MexaHn4yeckue KoJ1e0aHUA U BOJTHBI
bubmmoreka [{OK
2.1 Mexanmieckne konedamus / https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHIHeCKHE BOMHBL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znes 3. DileKTPOMArHUTHOE 10JI€ M JIEKTPOMArHUTHbIE BOJIHbI

DJIEKTPOMArHuTHOE MOJIE U bubmuoreka [{OK
31 3JIEKTPOMAarHUTHBIE BOJTHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6

https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHUE TPUOOPHI 6 3 https://m.eds00.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
5.1 Hcnyckanne v OTIoeHne CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 CTpoeHne aToMHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 slnepHbIe peaKunu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTE 1bHO-00001IAK0 M MOY b
[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS bu6mmoreka [JOK
6.1 Kypca ¢usuku 3a 7-9 knacc 9 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
 Ousuka, 7 xnacc/ Ileppimkun A.B., OOmecTBo ¢ OrpaHUYCHHOU
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «3m1atenbeTBo

«HpOCBCI_HeHI/Ie»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

3amaunuk no ¢usuke 7-9 knace /Jlykammk B.U., Bano E.B. AkiinmonepHoe
obmectBo "UznarenscTBo "IIpocBemenue”

Mertoaudeckue pekomenaaiuu "JlabopaTopHsie paboThI 1Mo (u3uke"

/Z.LABS "lludpossie nadopatopun"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmuoreka IIOK https://m.edsoo.ru/7f41bf72;
Cnmam I'MA https://phys-oge.sdamgia.ru/
OnekTponHbIi yueOoHuk http://school-collection.edu.ru/
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