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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o ¢u3uKke Ha YpOBHE OCHOBHOIO o0OIEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE TMOJOXEHHUU M TpeOOBAHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (PpenepanbHOi padoyueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (popMupoBaHue
€CTEeCTBEHHO-HaYyYHOW TpaMOTHOCTH OOyYaroUIMXCsi M OpraHU3alyi0 H3y4YEeHHUS
(¢u3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX y4€OHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAeT pacrnpe/eieHre yueOHoro Marepuaia
1o rojam oOyueHus (1o Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIIeI0BaTEeIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHWUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3J]aHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEMETY.

O®usrka SBISETCS  CHUCTEMOOOpA3yIOIMM [JIsi  €CTECTBEHHO-HAyUYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKOMN
reorpadguei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosnee sICHble O0O0pas3lbl MPUMEHEHUS HAy4YHOTO0 METojAa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHSTH SBJICHUS;

e OILICHUBATh U IOHUMATh OCOOEHHOCTH HaY4YHOI'O UCCIIEI0BAHUS;

e UHTEpPHPETHPOBaTH  JAHHbIE W  HCHOJb30BAaThb  HAay4yHBIE
J0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJIOB.

enn wu3yueHuss ¢U3MKM HaA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
onpenenensl B KoHuenuuu mnpenonaBaHus yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX Opranu3amnusx Poccuiickoil ®Deaepaiuu, pean3yOIUX
OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHueM



Komnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadbps 2019 r. Ne TIK-48H).
eau n3yyeHus pusuKku:

MPUOOPETCHUE WHTEpPEca W CTPEMIICHHS OOYYalomIuXxcsl K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHUS U (OPMHPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBI3aHHOW C (DM3UKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTIO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaaY.

NpHOOpPETeHHEe 3HAHMA O JINCKPETHOM CTPOSHHUW  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHHSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBACHATH (DU3MUECKUE SBIICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pEIICHUS TMPOCTEUIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznIecKuX MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOMAAaTh MIPUPOIHBIC SIBJICHUS U BBITIOJIHATH OIIBITHI,
nabopaTtopHbie pabOTBl W  DKCIIEPUMEHTAJIbHBIC HWCCICIOBAHHS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOoeHHE MPUEMOB PabOThl ¢ MHMOpMaIuel (HU3NIECKOTO COIEPIKaHUS,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHON IeATEIFHOCTH, CBI3aHHBIMHU
¢ Gu3uKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKEHUAX (PU3HUUECKON HAYKH.

Ha u3yuenue Qusuku (60a30BbIiI ypOBEHBH) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpazoBanus orBogutcs 238 yacoB: B 7 kinacce — 102 gaca (3 gaca B Heneno), B 8
kiacce — 68 gacoB (2 waca B Heneno), B 9 xiracce — 102 gaca (3 gaca B Hemedro).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIbHBIN XapaKTep, YUUTENb JeIacT BEIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM MHIMBHUIYAIbHBIX OCOOEHHOCTEU
oOy4aromuxcs, CNHCKa SKCIEPUMEHTAIBHBIX 3aJaHUil, IpeaJaraéMblx B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa M0 (pU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3zjnen 1. ®usuka u e€ poJjib B NO3HAHUHU OKPYKAKIIETr0 MUPA.

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

Oduznyeckue BenMuuHBL. M3MepeHue @usnyeckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka u Jgpyrue ecTeCTBEHHblE HAyKd H3Yy4yaloT MPUPONY.
EcTecTBeHHO-HAay4YHBII METOJ] MO3HAHUA: HAONIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHUYeCcKHUe, TEIUIOBbIC, DJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @usnyeckue NpuOOPHI U MPOIEAYypa MPSIMbBIX U3MEPEHU I aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomwt u onvimol.
1. OmnpeneneHue EHbI A€TEHUS IKAJIbl U3BMEPUTEIHLHOTO MPUOOpa.
2. M3MepeHune pacCTOSHUM.
3. H3mepenue o0bEMA KUAKOCTH U TBEPAOTO TEa.
4. OnpexneneHue pazMepoB MaJbIX TEL.
5. W3mepenune temmepaTypsl IOPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpa U
JNaTYrKa TEMIEPATypPHl.

6. IIpoBeneHue ucciaenoBaHUS MO MPOBEPKE THUIIOTE3bI: NAIBHOCTH IOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, yeM OOoJblle BhICOTA
IIyCKa.

Pa3nen 2. IlepBonayajibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBH)KEHHSI YacTUL[ C
Temmeparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumopeiicTBue dacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHUE Ta30B, KMAKOCTEH M TBEPIBIX
(KkpuCcTaIIMYECKUX) Tell. B3auMoCBs3p MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTtHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaGmtoneHne 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddyszun.
3. HaGOmronenuwe  siBaeHUM,  OOBSACHAIOMIMXCS  MOPUTSDKCHUEM WK
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomuvt u onvimol.

1. OueHka JuaMeTpa aToMa METOAOM psoB (C  HUCIOJIb30BAaHUEM

¢dotorpaduii).
2. OnbIThI IO HAOIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHl TO OOHAPYKEHUIO AEHUCTBUS CHUIJT MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
Pasnen 3. /IBuskeHue U B3anumoeiicTBue TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MpPHU HEPABHOMEPHOM JIBIKEeHHH. Pacuér nmyTtu u
BPEMEHHU JIBHIKCHUS.
SBnenve wuHepuuu. 3aKOH HMHEpUMH. B3aumopeiicTBue Ten Kak TpUYMHA
U3MEHEHHUS CKOPOCTH [IBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBSA3b TUIOTHOCTH C KOJWYECTBOM MOJICKYJT B €IUHUIIC
00BéMa BelecTna.
Cwta Kak XapakTepucTHKa B3ammojaeicTBus Tei. Cuiia ynpyrocTH W 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBIeHHE TATOTEHUS U CUja
TsokecTd. Cuiia TSKECTH Ha JIpyrux manerax. Bec tena. HeBecomocTs. CrnoxkeHnune
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelctBytomas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroieHre MexaHM4eCcKOro IBUKEHHUS Tea.
2. HM3MepeHnune CKOpOCTH MPSAMOJIMHENHOIO JBUKCHHS.
3. HaGmronenwue siBIeHUsI HHEPIUU.
4. HaOmroneHnue u3MeHeHUs CKOPOCTH TP B3aMMOJICHCTBUHU TEII.
5. CpaBHEHHE Macc IO B3aUMOJICUCTBUIO TEL.
6. CnoxkeHue Cui, HallpaBJICHHBIX 11O OJHOMN MPSMOM.
Jlabopamopnuie pabomwt u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO IBUKEHUS (IIapUKA B )KUIKOCTH,
MOJEJH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajee).

2. OmnpeneneHue cpeqHEl CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka Io
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPJOTO Tea.

4. OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsixkeHus (medpopmanuu)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHHUS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJl, KMIAKOCTEH U ra3os.



Hasnenune. CriocoObl yMEHBILIECHUS U yBEIUYECHUs JaBieHus. J[aBieHue rasa.
3aBUCUMOCTb JaBJi€HHUS raza oT o0béma, Temneparypsl. llepegada naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M ra3amu. 3akoH [lackansa. [IHeBMaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHHUS JKUIKOCTU OT TIiayOuHbl. ['mapocraTuueckuit
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u atMocepHoe naBiaeHue. [IpuuuHBI CylecTBOBaHMS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

JleficTBHE KMAKOCTH M ra3a Ha MOTrpy:KEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii pecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JABJICHUSI.

3aBUCUMOCTb BBITAIKMBAIOIICH CHUJIBI OT 00bEMA MOTPYKEHHON YacTH

S R T o o

TeJa U MJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcioBue IIaBaHus Tell: JIaBaHUE WM MOT'PYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEH Tea U KUIAKOCTH.

Jlabopamopnuie padbomwt u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOU B

~

YKUJIKOCTb YacTH Tela.

2. OmpeneneHue  BBITAIKMBAIOIICH  CWIbL, JICHCTBYIOIIEW Ha  TEJO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCHMOCTh BBITAJIKHMBAIOIICH CHJIBI,
JEUCTBYIONIE Ha TeNo B JKUAKOCTH, OT 00BEMa TOTPYKEHHOU B
KUJIKOCTh YaCTH TE€JIa U OT IIOTHOCTH KUIKOCTH.

5. KoHcrpyupoBanue apeoMeTpa WM  KOHCTPYMPOBAHUE JIOAKHM U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecHusi pbiyara. IIpuMmeHeHwe TmpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBuwino» MmexaHuku. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHOHANBbHAS DHEPTHS.
IIpeBpamenne 0THOrO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumephl NpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimol.

1. Omnpenenenue paboOThl CUIIbI TPEHHS MPU PABHOMEPHOM JBUKEHUU Tela

110 TOPU30OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycioBul paBHOBECHS pblyara.

3. Usmepenue KIIJI HakIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHMSI MEXaHUYECKOW DHEPIUH.

8 KUIIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOECHUS
BelllecTBa. Macca M pa3mepbl aTOMOB M MOJIeKyd. OmNbIThbl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUHU.

Mopenu TBEPIOro, SKMIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUU MOJEKYISAPHO--KUHETUYECKOW TEOPHH.
CmaunBaHuE U KalWJUISIPHBIE SIBJIEHUA. TeIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIUIOBOI'O JIBM)KEHUS
yactuil. BHyTpenusis sHeprus. CnocoObl HM3MEHEHHUSI BHYTPEHHEH OSHEpIuw:
TeIJIonepeaayda u COBEpIIECHUE paboTHI. Bunbt TEIJIONEPEAAUHN:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IIyUEHUE.

KomnuectBo TemoTel. YaenbpHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBienwe wu
OTBEpPACBAHUE KPUCTAUINYECKUX BELIECTB. YAEIbHAs TEIJIOTa IIJIABJICHUS.
[TapoobOpazoBanne u kxonaeHcamus. Mcmapenme. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHWIIEHHS OT aTMoc(epHOTro
JIaBJICHUS.

BnaxHocTb Bo3ayXa.

DHeprus TOIUIMBA. Y JeibHas TEIJI0Ta CTOPAHUSL.

[Tpuamuner padotsl TemmoBbix apurareneid KIIJ TemmoBoro gBurartens.
TernoBble IBUTATENIN U 3aIIATA OKPYKAIOIIECH CPEBI.

3aKOH COXpaHEHMS U MTPEBPALLECHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

1. HaGmtoneHne 6poyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszuu.

HaGmronenue sBineHui cMauMBaHus U KaMUJUISIPHBIX SIBJICHUH.
HaGmtonenue TemioBoro pacuimpeHus Tel.

N3meneHnne napieHus rasa npu M3MEHEHUM 00BbEMa UM HArpeBaHUU WU
OXJIaXKJCHUM.

[IpaBuia u3MepeHust TEMIIEPATYPHI.

Buabr Temionepenayu.

OxJa)kieHue Npy COBEPIICHUU PAOOTHI.

Harpesanue ripu coBepiieHur paboThl BHEITHUMH CHUJIAMH.
CpaBHeHME TEMIOEMKOCTEN PA3IMYHBIX BEIIECTB.
Habaronenue kumeHus.

HaGmronenne nocrosiHcTBa TeMIIEpaTyphl IPH TUIABJICHUH.
Mojenu TenjaoBbIX ABUTATEIICH.

Jlabopamopnuie padbomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO ISUCTBUS CUJT MOJICKYJIIPHOTO TTPUTSYKEHUS.
OnbITHI IO BBIPAIIMBAaHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIA caxapa.
OnbITel 110 HAOJIOACHUIO TEIIOBOT'O PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

OrnpeneneHue AaBiIeHUS BO3ayXa B OaJUTOHE IITIPHIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBICHHUS BO3JlyXa OT €To
00bEéMa M HArpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka rumnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OJHEpPrud Tena B pe3ysIbTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBiIeHUs TEIJI00OMEHA MPU CMEIIMBAHUU XOJOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  mpu
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yieIbHON TEIIIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OrnpeneseHne OTHOCUTEIBHOM BIaXKHOCTH BO3AYyXa.

OrnpeneneHue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3znen 7. DiiekTpuyecKHe 1 MAarHUTHbIE SIBJICHHA.

Onektpuzauust Ten. J[Ba poja 3JeKTpUUECKUX 3apsioB. BzaumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpruueckoe mnoisie. HanpsoxéHHOCTh 3nektpuueckoro mnoisist. [IpuHnun
CYNEepHoO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpuyeckux 3apsigoB. DIEMEHTAPHBINA SJICKTPUUECKUN 3apsl.
Crtpoenne aroma. [IpoBOJHMKM W  JHMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCJIOBUA CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKAa.
Nctounukn mnocTossHHOTO TOKa. JIEMCTBUSA AIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onekrtpuueckass uenb. Cuia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTtuBieHre TPOBOJHUKA. Y AEIBHOE COMPOTUBICHUE BellecTBAa. 3aKoH Oma
s ydactka nenu. llociepoBatenbHOE W mapajlielIbHOE — COCIMHEHUE
IPOBOJIHUKOB.

Pabora w MomHOCTH dyeKTpudyeckoro Toka. 3akoH Jlxoymns—Jlenna.
DneKTpuuecKue ey U MoTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTosiHHbIe ~ MarHuThl.  B3aumojaelcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe noje. MarautHoe 1moJjie 3eMJId U €ro 3HaueHue I )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarautHoe 1oje  dJeKTpudeckoro Toka. llpumeHenue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fICTBME MarHUTHOIO OISl HA TPOBOJAHUK C TOKOM.
DJNIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCronb30BaHUE DJIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajies. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.

DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.
Jemoncmpayuu.

1. DneKTpu3aius Tell.

JIBa poJia 31EKTPUUYECKHX 3apsII0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEll.
Y CTpONCTBO U IEUCTBUE IEKTPOCKOIA.
DNeKTpocTaTuueCcKas MHIYKLIHSL.
3aKOH COXpaHEHUs AJIEKTPUUECKUX 3apSA0B.
[IpOBOTHUKH U TUDIJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUNA 3JIEKTPUYECKOTO OIS,
HcTouHrKkH MOCTOSIHHOTO TOKA.
JIelcTBUS SIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUN TOK B KUJKOCTH.
. 'a30BbIi1 pazpsa.
. I3MepeHnue cuiibl Toka aMIepMeTpoM.
. I3MepeHue 3JIeKTpUIEeCKOro HAPS)KEHUS BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHBIICHUM.
. B3anmopenicTBre NoCTOAHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3eJICHUS IOJIKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEW ITOCTOSIHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTHoe noJie TOKa. DIEKTPOMArHuT.

JlencTBrue MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINIb MOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIIUH.

Omnerter @apanes.

3aBUCUMOCTh HAINpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTreHEepaTOp NOCTOSSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.

o u A~ w

10.
11.

12.

13.

14.

15.

16.

OnpITBI  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3alIUM  TCII HHHYKHHCﬁ n 1Ipu

CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBUSL DJIEKTPUYECKOTO TMOJIE HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

COopxka u mpoBepka paboThl JIEKTPUUYECKOMN IIEMU MTOCTOSIHHOTO TOKA.
N3Mmepenue u peryimpoBaHU€e CUIIbI TOKA.

N3Mepenue u peryinupoBaHUe HANPS>KEHMUSI.

NccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO Yepe3 pe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnBITHL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD AEKTPUUYECKOTO
CONPOTHUBIICHUS TPOBOJIHUKA OT €r0 JIJIMHBI, IJIOMIAIN ITOMEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka npaBuiia CI0KECHUS HANIPSHKEHUN TIPU MOCJIEA0BATETBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CUIIbI TOKA MPU MapauieIbHOM COETUHEHUHN
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO YePEe3 PEIUCTOP.
OnpeneneHre MOIIHOCTH  AJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Omnpenenenue KIIJ| narpeBatens.

HccnenoBanre MarHuTHOrO B3aUMOJCUCTBHS TOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHUTHOrO TOJIA TOCTOSHHBIX  MAarHUTOB MpPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AUMOICHCTBHS
KaTyIIKHA C TOKOM M MarHuTa OT CWIbI TOKa U HAIIPaBJICHUS TOKA B
KaTyILKe.

18. MI3yyeHue NeicTBUsI MarHUTHOTO I10JIs Ha IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue U u3ydeHue padoThl 3JIEKTPOIBUraTEIs.

20. I3mepenne KII/I 35eKTpoABUraTeIbHOW YCTAaHOBKH.

21. OnBITHI IO UCCIIENOBAHUIO SIBIEHUS AJIEKTPOMATHUTHON MHIYKIUU:
YICCIIEI0BaHNE U3MEHEHNUM 3HAYEHUS U HAIIPABJICHUS UHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJICHUSI.
MexaHnnueckoe — IBH)KEHME.  MarepuanbHas ~ Touka. Cucrema  OTCYETA.
OTHOCHUTEIBLHOCTh MEXAHWYECKOIro JBHXKEHUsS. PaBHOMEpHOE NPSMOJUHEIHOE
nexkenrne. HepaBHoMepHOe mipsiMosinHENHOE ABWKEeHUE. CpelHsiss U MTHOBEHHAs
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.
Yckopenue. PaBHOyckOopeHHOE TpsiIMOJUHEHHOE ABMKeHue. CBoOOIHOE MajieHHeE.
Omnbitel ["anunes.
PaBHOMepHOE nBHKEHHE MO OKpYKHOCTH. [lepron m wyactora oOpareHwus.
JIuHeliHas u yriioBasi CKOpPOCTU. LIeHTpoCcTpeMUTENBbHOE YCKOPEHHUE.
[Tepsoiii 3akoH HeroToHa. Bropoit 3akoH Hetotona. Tpetuii 3akoH HeroToHA.
[IpyrHIUII CynIepIIO3ULIUU CHIL
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuMs: cuja TPEHHSI CKOJIBKEHUS, CHJia
TPEHUSI TOKOsL, IPYTUe BUIbI TPEHUS.
Cuna TsKECTH U 3aKOH BCEMHPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO TMaJCHHUS.
JIBuxenue mianeT Bokpyr Connuna. IlepBast kocMuueckast ckopoctb. HeBecomocTs u
eperpys3KHu.
PaBHoBecue wmarepuanbHON TOYKHM. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKecTH.
Nmnynec Ttena. M3Menenue wumnyibca. WMnynsc cuiibl. 3aKOH COXpaHEHUs
UMIyJibca. PeakTHBHOE IBUKEHHUE.
Mexanndeckasi paboTta ¥ MOIIHOCTh. PaboTa cui TSHKECTH, YNPYroCcTH, TPEHHS.
CBs3b sHepruu u padbotel. [loTeHuManbHasi 53HEPrus Teia, MOJHATOrO HAaL
MMOBEPXHOCTBIO 3eMiM. [loTeHumanbHas 3HEprus CKaTou npyxuHbl. KnHetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW 3HEPTHH. 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPIuu.
Jemoncmpayuu.

1. HalmroneHne MexaHM4eCKOro IBMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETa.



3
4.
5

6.

CpaBHeHME MyTel W TPACKTOPHUM JBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOpOCTH U YCKOPEHUS ITPAMOJIUHENHOTO IBUKECHUS.
HccnenoBanue npu3HaKkoB PaBHOYCKOPEHHOTO IBUKECHUSL.

HaGmoneHue nBrxeHus Tena no OKpy>KHOCTH.

HaGmronenne MexaHM4eCcKuX sIBICHUH, MPOUCXOISIIINX B CUCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM U  YCKOPEHHOM  JBHYKEHUU
OTHOCUTENIBHO KaOMHETa PU3KKH.

7.

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

3aBUCHMOCTh YCKOPEHHsI Tejla OT MaccChl Tela U ACHCTBYIOIIEN HAa HEro
CUJIBL

HaGmronenue paBeHCTBa CUJI PU B3AMMOJICHCTBUM TEI.

N3meHeHne Beca Tenna npyu yCKOPEHHOM JBUKEHHUH.

[lepenaya nmnyibca npy B3aUMOJEHCTBUU TEIL.

[IpeoGpazoBanus YHEPTUU IPU B3AaUMOICHCTBUH TEL.

CoxpaHeHue uMITyJIbCa IPU HEYNPYTOM B3aUMOJICUCTBHH.

CoxpaHeHue uMIyJibca Mpu a0COMIOTHO YIIPYTOM B3aUMOJIEHCTBHUU.
HaGmronenre peakTHBHOTO JBUKECHHUSL.

CoxpaHeHre MEXaHUYeCKOW SHEPTUU MPHU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPIUH IIPH JBUKEHUU TEJNA MO 1€UCTBHEM
IIPY>KUHBI.

Jlabopamopnuie pabomut u onvimel.

1.

KoncTtpyupoBanue TpakTa JJis pa3roHa U JIaJbHEHUIIero paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

Omnpenenenue cpeaHelt CKOPOCTH CKOJBKEHUsI OpyCKa WIIA JIBHXKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OrnpeneneHne yCKOPEHUs Tejla IPU PaBHOYCKOPEHHOM JIBI)KCHHUH 110
HAKJIOHHOM TNIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TIPU PABHOYCKOPESHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka ruroTessl: €Ciii MPHU PAaBHOYCKOPEHHOM JIBHKEHUHU 0e3
HaYaJIbHOM CKOPOCTH MMYTH OTHOCATCS KaK PsiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHIIbI TPSHHS CKOJIBKCHHUS OT CHJIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencaue KodHPUITMESHTA TPEHUS CKOJTbKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

OmnpeneneHaue pabOTHl CUJIBI TPSHUS TIPH PABHOMEPHOM JIBHKCHUH TeJla
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. Onpenenenre padOThl CUITBI YIIPYTOCTH MPHU MOBEME Tpy3a C
WCIIOJIb30BaHUEM HETIOJIBHYKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3yueHune 3akoHa COXpaHEHUS YPHEPTUU.
Pa3znen 9. Mexannueckue Kojie0aHusi U BOJHBI.
KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: MEPHUOI,
4acToTa, aMIUINTyaa. MareMaTudyeckuil U NPYXKUHHBIN MaATHUKU. [IpeBpaieHue
SHEPIUH MPU KOJICOATEIHPHOM JIBIKCHUU.
3aryxatomue koyieOanus. BeiHykJIeHHble KojieOaHus. Pe3zonanc. Mexanudeckue
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJH. [IpoosibHBIC U MTOnepeyHbie BOTHBL. [[uHa
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHHs. MexaHM4YeCKUe BOJIHBI B TBEPJOM TeIe,
CEMCMUYECKNE BOJIHBI.
3Byk. I'pomkocTh 3Byka U BbicOTa ToHa. Otpaxenue 3Byka. HMudpasByk u
yIBTPa3BYK.
Jemoncmpayuu.
1. HaGmonenue kosieOGaHMii T MOJ JAEHUCTBUEM CHJIBI TSHXKECTH W CHIIBI
YIPYTOCTH.
2. HaGmonenue konebaHuii rpy3a Ha HUTU U Ha TIPY>KHUHE.
3. HaOmronenue BIHYKICHHBIX KOJICOaHUN U pe30HAHCA.
4. PacnpocTpaHeHue Npoa0IbHBIX U MONEPEYHBIX BOIH (HA MOJIEIIH).
5. HaGmronenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI PE30HAHC.
Jlabopamopnuie pabomut u onvimol.
1. Onpenenenve 4YacTOoThl © TEpHOAA KoOJIEOAHMM MaTEeMaTHYeCKOro
MasITHHKA.
2. OmpeneneHre 4acTOThI U MIeprUoa KojieOaHui Npy>KMHHOTO MasiTHHKA.
3. HccnenoBanue 3aBUCMMOCTH Mepuoja KoJieOaHU! MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCMMOCTH Tepuoaa KoneOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  IlepuoAa  KoJeOaHUit
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yCKOpeHusi CBOOOJHOTO NaeHUSI.
Pa3nen 10. DiaekTpoMarHuTHoe MoJjie U 3J1eKTPOMAarHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE ToJIe. DNeKTpOMarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTPpOMArHuTHhIX BOJH. [llkama »aeKkTpoMarHuTHBIX BOJH. Vcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.



DIeKTpoMaruuTHasi npupojga ceera. CKopocTh cBeTa. BOIHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomut u onvimol.

1. W3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TTIOMOIIbIO MOOMIHBHOTO

TenedoHa.

Pa3jnen 11. CBeToBBIE SIBJIEHHS.
JlyueBas Mmopenb cBera. McrouHuku cseta. IIpsMosiMHENHHOE pacrpoCTpaHEHHUE
ceera. 3atmenus CosHua u Jlynel. Otpakenue cBera. Ilnockoe 3epkano. 3akoH
OTpaXEHUs CBETA.
[Ipenomnenue cBera. 3aKOH mpeaomieHHs cBeTa. [loJTHOe BHYTPEHHEE OTpaXKECHHE
ceeta. Mcmnosib30BaHHWE TIOJMHOTO BHYTPEHHEIO0 OTPAXXEHUS] B  ONTHUYECKUX
CBETOBOJIAX.
Jlunza. Xon nydeit B nuH3e. Onrtuyeckas cucreMa ¢oToarmapata, MUKPOCKoNa U
Teneckona. ['1a3 kak ontuueckas cucrema. biim3opykocTs U 1aIbHO30PKOCTb.
Pasznoxxenne 6enoro ceera B crekTp. OnbiTel HetoToHa. Clio)eHnue CHeKTpaaIbHBIX
uBeToB. Jlucnepcus cpera.
Jemoncmpayuu.

1. IIpsMonuHelHOEe pacnpoCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tony4yenue n3o0pakeHil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cera.
OnrTuueckuii CBETOBOI.
Xon tydeit B coOuparonieit JInH3e.
XoJ Jiydel B pacCEeUBarOIEH JIMH3E.
[Tomyuenne n300pakeHHI ¢ TOMOIIBIO JTMH3.
[Tpunnun netictBus ¢poToanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mopens rnaza.

11. Paznokenne 6enoro cBeTa B CIIEKTP.

12. [lomydenue 6enoro cBeTa MpH CI0KEHUH CBETA Pa3HbIX 1IBETOB.
Jlabopamopnuie pabomwt u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jyda OT yIJia
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1aJICHMSL.

2. M3ydenue xapaKTepUCTUK M300paXKEHHUS MPEIMETA B INIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBHCMMOCTH YyTJja MPEIOMIICHUSI CBETOBOIO JIyda OT yIJia
NaJICHUSI HA TPAHULE «BO3AYX—CTEKIION.



4. Tlonyuyenue n300paxeHUM C MOMOILBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKON CHITbI COOMpAroIIei
JIUH3BL.
6. ONBITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.
ONBITEL IO BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[[BETOBBIE (PUIIBTPHI.
Pa3nen 12. KBanToBble siBJIeHMS.
Omneitel Pezepdopaa u mmanerapnas mojnens atoma. Mogens atoma bopa.
Ucnyckanue u noriomieHue cBera aromoM. KBauTel. JInHeluaTbie CIEKTPHI.
PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO sipa.
Hyxknonnas monens atomHoro siapa. M3ortombl. PaguoakTuBHBIE TMpeBpaIllCHHUS.
[lepuon monypacnana aTOMHBIX SIIED.
SnepHble peakiu. 3aKOHbI COXPAaHEHHMsI 3apsiI0BOIO U MAacCOBOTO YMCEN. DHEPIus
CBSI3U aTOMHBIX siiep. CBsI3b MacChl U dHEpPTUU. Peakiuu cuHTe3a U JACICeHUs sep.
Uctounnku s1epruun CoJiHIla U 3BE3.
Anepnas sHepreTuka. J[eicTBUS paJMOaKTUBHBIX U3JIYYECHUN HA )KUBBIC OPTaHU3MBI.
Jemoncmpayuu.
1. CHoexTpsl U31y4YCHUS U TOTJIOMICHUS.
2. CnekTpsbl pa3IM4HbIX Ia30B.
3. ChexTtp Bogopo/a.
4. HaGmronenue TpekoB B kamepe BuibcoHa.
5. PaboTa cuérurika MOHU3UPYIOIIUX U3ITYUSHHI.
6. Perucrpauus uznydeHus NpUPOAHBIX MUHEPAJIOB U IPOYKTOB.
Jlabopamopnuie pabomut u onvimol.
1. HaGmroneHue CIuIONIHBIX U IMHEWYATHIX CIEKTPOB U3TYYCHHUS.
2. HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUM YACTULBI 0 TOPMO3HOMY
nyTH (1o pororpadusm).
3. M3mepenue panqnoakTuBHOTO (hoHa.
IHoBTOPUTEIHbHO-0000IAI0IINH MOAYJIb.
[ToBTOpUTETHEHO--0000IIAIONINI MOYJb TpPEIHA3HAYCH I CUCTEeMaTH3allud |
00001IIeHNsT TIPEIMETHOTO COJEPKAHUS W OMbITA JCATEIHHOCTU, MPUOOPETEHHOTO
Ipy HW3yYeHUH BCETrO Kypca (u3uKHM, a TakkKe IJs TOJATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMeHy Mo (u3uke s 0OydarommXxcs, BBIOPABIIUX ITOT
y4eOHBII TpeaMeT.
[Ipy wu3yyeHUHM MAAHHOTO MOAYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHUJIbI
JESTENHbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCS TOCTIIKCHHE MPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHusi, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCJIEIOBAHUS



ABJICHUA NPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHUSIMHU OOBICHATH (PU3NUYECKHE
SBJICHUs, NPUMEHsA I[IOJyYECHHbIE 3HAHUsA, pelarb 3a4a4d, B TOM YHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyuHUIMNIHATBHO AEATEIBHOCTHBIA XapaKTep JaHHOIO pa3zeiia peain3yeTcs 3a CUET
TOT'0, YTO O0YYaIOIIMECs BBITOIHSIIOT 33/1aHUs, B KOTOPBIX UM IpeaIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHHWI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUYECKHE
SIBJICHUS B OKPY>KAIOLIEHW IPUPOJIE U IOBCEIHEBHOM KU3HMU;

UCII0JIb30BaTh HaYYHbIE METOJIbI UCCIAEAOBAaHUSA (PU3UUECKUX SIBICHUH, B TOM YHUCJIE
JUIS TIPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBBI HauOoyiee BaXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEpP, NPAKTUYECKOI0 HMCIIOJIB30BAaHUSA Pa3JIMYHBIX MCTOYHHUKOB
JHEPrMU Ha OCHOBE 3aKOHA NPEBPALLCHUS U COXPAaHEHMS BCEX WM3BECTHBIX BUJIOB
DHEPIruu.



INIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢u3MKM Ha ypOBHE OCHOBHOrO 0OOLIEro oOpa3oBaHMs HAMNpPaBIECHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METANpeIMETHBIX U MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzydeHuss QU3MKUM HA YpPOBHE OCHOBHOTO OOILET0 OOpa30BaHUS Y
oOyyarorerocss OyayT cQOpMHpPOBaHBI CIECAYIOIINE JIUYHOCTHBIC PE3yJbTaThl B
YaCTH:

1) MaTPUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nYecKol HayKH;

— IIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB,;

2) rpaKAaHCKOro M 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX
U ITHUYECKUX TNpoO0JeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHHUEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXXHOCTH MOPAIBbHO--3TUYECKUX IMPUHIIMIIOB B JCATEILHOCTHU
YYEHOT0;

3) 3¢TeTHY€eCKOro BOCIIMTAHUS:

— BOCIIPUSITUE ICTETHMUECKHX KadyecTB (PU3MUECKOW HayKd: €€ TapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 O3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HMHCTPYMEHTa
IO3HAHUS MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEWUIIEH COCTABIISIOLICH
KYJbTYDBI,

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opMupoBaHusT  KYJbBTYPbl 3A0POBbI H  3MOLMOHAJIBLHOIO
0J1aronoTyyus:

— OCO3HaHME IIEHHOCTH O0e30MacHOro o0pa3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWJI O€30MacHOr0 TIOBEICHUS Ha
TPaHCIOPTE, HAa AOPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHEM B
JOMAITHUX YCITOBUAX;

— c(hopmMupoBaHHOCTH, HaBbIKa pe(diieKCHH, MPU3HAHWE CBOETO TpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOr0 BOCTIMTAHMS

— AaKTUBHOE Yy4YacTHE€ B PEIICHUU NPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3alu, Tropoja, Kpasi) TEXHOJOTHYECKOW U



COIMATLHOM HAMPaBICHHOCTH, TPEOYIONUX B TOM YHCJIEe U (GDU3NIESCKUX 3HAHMIA

e — HHTEpEC K MPAKTUYECKOMY HU3yUCHHIO MPOdeCcCuil, CBA3aHHBIX C (PUIUKOM;

e 7)3K0JOTHYECKOI0 BOCTIMTAHUS:

e — OpHUCHTAIMS Ha MPHUMEHEHHE (U3NYECKMX 3HAHUHM I pEIIeHUS 3aaad B
00JIaCTH OKpY’KaroIieil Cpeasl, IUIAHUPOBAHHMS IIOCTYIIKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEICTBH IS OKPYKAIOIICH CpeIbI;

e — OCO3HaHHE IIO0ATBLHOIO XapakTepa dKOJOTMYECKUX MPOOJIeM M MyTel X
PEIICHHS;

e 8) aganTanMM K HM3MEHSIIONIMMCS YCJOBHSIM COUMAJILHON M NMPHPOIHOI

cpenbl:

e — MOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BBHIOJHCHUU WCCICIAOBAHUA U
HPOCKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHHSIM
APYrux;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIETCHTHOCTH Yepe3 MPaKTHUYECKYFO
JICSTEIIbHOCTH;

e — mOTpeOHOCTH B OPMUPOBAHUN HOBBIX 3HAHUM, B TOM Yuciie PopMyIupoBaTh
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHE JACHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e — IUIAaHUPOBAHHE CBOETO pA3BUTHA B MPUOOPETEHHWH HOBBIX (UIMUECKHUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBS3U MPUPOIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCHCTBUM C YYETOM BIMSAHUA HA OKPYXXAKOIIYIO CpeExdy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOoeHHS TporpaMMmbl 1o (pu3MKe Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOydvatomierocs OyayT chOpPMHUpPOBaHBI MeTamnpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIONIME TIO3HABATEIbHBIC YHUBEpPCAIbHBIE yueOHBIC JACHCTBUS,
KOMMYHUKATHBHBIE  yHHUBEpCallbHbIE  y4eOHBIE  JICUCTBHUS,  PETYISITHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIE YHHBEpCAJbHbIE Y4YeOHbIe AeiiCTBHA

Ba3oBble JJoruueckue JelcTBUA:



BBISIBJISTE M XapaKTEPU30BaTh CYUIECTBEHHbIE MNPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MpPU3HAK KJIAcCU(DUKAUU, OCHOBAHUS IS
000011I€HHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEYHS B pACCMATPUBAEMBIX (paKTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh NPUUYMHHO--CIIEICTBEHHBIE CBA3M NpPU HU3YyYEHUU (U3HMUECKUX
SBJICHUIA U MPOIECCOB, JI€NaTh BBIBOJBI C UCIOJb30BAHUEM JETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTATh TMIIOTE3bI O B3aUMOCBSA3SIX
(du3nUeCKUX BETUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHuss Y4eOHOW (u3nuecKon
3alayu (CpaBHEHUE HECKOJIbKUX BapUaHTOB pEIICHMs, BHIOOp Hauboliee
MNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeabCKHe JEeHCTBUSA .

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKII MHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSTENIEHO COCTABICHHOMY ITUIaHY OIBIT, HECIOKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOOJbIIOE HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MPEATNOIO0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ unopmanmeii:

NPUMEHSTh Pa3IMYHbIC METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MOUCKE U
orbope uMHpOPMAIMK WIM JAHHBIX C YYETOM IMPEJIOKEHHOUW Yy4ueOHOM
bu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, UHOU TpaduKoi U UX KOMOUHAITHSIMH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUYeOHbIe 1eiiCTBUS:

B X0Ji¢ OOCyXJeHHs ydeOHOro marepuana, pe3yJbTaToB JIAOOPAaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJE€U, HAIICJICHHBIC HA PEIICHUE 3aJauyd M TOAJACpKaAHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSIMH JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3iInvKe U CXOJCTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEICTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHJHOM U
UHAUBUAYATbHON paboOThl MpU pEUIeHUH KOHKPETHOM (PU3NYECKOn
poOJIEMBI;

OPUHUMATh L€ COBMECTHOM JESITeNIbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ JOCTHKEHUIO: paclpeAesiaTh poJiM, OOCYXJaTh TMPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh palbOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBHS.

PeryasiTuBHbIe YHUBepcajibHble y4yeOHbIe IeiiCTBUA

Camoopranusanus:

BBIABJIATH HpO6H€MBI B )XM3HCHHBIX H yLIC6HBIX CUTyalu:ix, TpG6YIOIHI/IX

IUTSE pereHust GU3NnYeCcKuX 3HaHUM;

OpUEHTUPOBATHCS B  PA3IMUHBIX MOAXOAAX TMPHUHATHS  PElICHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHs B TPYyMINe, MPUHATHE pelIeHUN
TpYIIoN);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKOn 3aa4u WIIn
IUTAaHA WCCJIEOBAHMS C Y4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTyalluu U IIpeuiaraTh IiaH €€ N3MCHECHUS,
OOBSCHATh TPUYMHBI  JOCTIKEHUA  (HEJOCTIKEHHUS) pe3ybTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nueckoro WCCIENOBAaHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYyaIlMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JIPYroro 4ejloBeKa B XOJ€ CHopa WU JIUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO Ha OMIMOKY MPU pEeUICHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOyueHus B 7 KJjacce NIpPEIMETHbIE Pe3ylbTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHA: (PU3MYECKHE U  XUMHUYECKUE  SBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKOoe [IBIKCHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEUHOE), TPACKTOpHUs, PaBHOICHCTBYIOIIASL
cua, nedopmanus (ympyras, MJIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEmIoBoe ABMIKEHUE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBM)KEHHE, HEPAaBHOMEPHOE  JBMXKEHHE,  WHEPIMA,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUIEHHOW OCBIO
BpallleHUs, TMepejaya MAaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MpeBpalieHUs
MEXaHUYECKOW HHEPTHH) IO OINHCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI IBUXKEHHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KUBOM U HEXKUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOJAE U TEXHUKE, BIIUSHUC
aTMOC(EPHOTO N1aBIICHUs Ha KMBOW OpPraHW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PUBUYECKUX SBIICHUN;
OMKCHIBATh MU3yUYCHHBIE CBOMCTBA Tel M (U3UYECKUE SBICHUS, UCIIONB3YsI
dusznueckne BeaMUMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHASA CKOPOCTb, CHJIA YIPYTOCTH, CUJIA TAKECTU, BEC
Tela, Cujla TpPEeHus, JAaBlieHHEe (TBEPAOro Tena, >KUJAKOCTH, Tasza),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTh, IJICYO CHUJIBI,
MOMEHT CWIbl, KOIQ(UIMEHT TMOJE3HOr0 JEUCTBUS MEXAHU3MOB,
KMHETUYeCKasi W TMOTEHUMAJIbHAs 3HEPrus), MpU ONHCAHUU MPABUIBHO
TPakTOBaTh  (PU3MYECKUN  CMBICT  MCIIOJB3YEMBIX  BEJIMYMH, HX
0003HaueHUs W CAWHHIBI (U3MYECKUX BEIWYUH, HAXOAWTH (POPMYIIHI,
CBSI3bIBAIOIIME JTAHHYIO (PU3MUECKYIO BEIUYUHY C APYTUMHU BEIUYUMHAMU,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIIUYUH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3WYECKHE SIBJICHUS W MPOILECCHI,
WCIIOJb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumenaa, IpaBUiIO paBHOBECHUs pbluara (010kKa),

«30JI0TOE TPABUIIO» MEXAHUKH, 3aKOH COXPAHECHHUSI MEXaHUYECKOW HHEPTHH, Mpu
3TOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMHMCHIBATh €M0 MATEMAaTHYECKOE
BBIpaKEHUE;

OOBSCHATH (PU3UYECKUE SIBICHHS, MPOIICCCHI U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTCKCTC CHUTYyallMii MPaKTHKO-OPUECHTUPOBAHHOIO XapakTepa:
BBISBJISATH MPUIMHHO--CJICJACTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHUE W3 12
JIOTUYECKUX IIaroB ¢ OMopoi Ha 1-2 M3Yy4YCHHBIX CBOWCTBA (PU3MUCCKUX
SIBJICHUH, (PU3UYCCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyu B 1—2 JEWCTBUS, WCHOJB3YysS 3aKOHBI H
dbopMyIbl, CBS3BIBaOINE (HU3MYCCKUE BEIMYMHBI: Ha OCHOBE aHan3a
yCIIOBHUS 3a/1au 3alMCHIBATh KPATKOE yCIIOBUE, MOJICTABIIATh (DU3UUYCCKUE
BEJIMYHMHBI B (DOPMYJIBI M TPOBOJUTH PACUYEThI, HAXOJWUTH CIIPABOYHBIC
JaHHBIC, HCOOXOIUMBIC IS PEIICHUS 3a]ad, OICHUBATh PEATMCTHYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOYHO pEIIUTh TPH  TOMOIIU
($u3MUECKHX METOJIOB, B ONTUCAHUU MCCIIEAOBAHMS BBIICIATH MPOBEPSEMOE
npennonioxenue  (TUIOTE3y),  pa3iuyaTbh W HHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yibTaT, HAaXOAUTh OLIMOKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOJEHUIO (PU3UYECKUX SBICHUN  WIH
bu3uIecKux CBOMCTB TEN: bhopMyIHpOBATH IpOBEPsIEMbIC
IIPENOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATh TMPSIMbIE W3MEPEHHUs PpACCTOSHUSA, BPEMEHM, MacChl TeJa,
00béMa, CHIBI W TEMIEPaTyphl C MCIOJIB30BAHHEM aHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YIETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH N3MEPEHUI;

IPOBOAUTH UCCIEAOBAHKIE 3aBUCUMOCTH OJTHON (PU3NUYECKON BEIIMYUHBI OT
JIPYrod C WCIOJB30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBHCHUMOCTU IIYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHW JBIDKCHHS Teia, CHUIIBI
TPEHMsI CKOJILKEHHSI OT Beca Tejla, KadecTBa 00pabOTKH TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT TUIOMIAAN COTIPUKOCHOBEHHUS TEII, CHIIBI
YIIPYTOCTH OT YIJIMHCHUS TPY>KUHBI, BHITAIKUBAIONMICH CUJIBI OT 00bEMa
NOTPY>KEHHOM YacTH Teja M OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHUMOCTH
OT TJIOTHOCTH TeJia, OT TIIYOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
TJIaBaHUS TEJl, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATHh B



IUIAHUPOBAHUM YYEOHOIO HCCIEAOBAaHMs, COOMpaTh YCTAHOBKY U BBINIOJIHATH
U3MEPEHUs, CIeays NpeAIoKEHHOMY IU1aHy, (DUKCUPOBATH PE3YJIbTaThl MOTYYEHHOM
3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH B BUAE NPEIJIOKEHHBIX TaOIHI U TpadUKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIECIOBAHMUS;

NIPOBOAUTL KOCBEHHBIC H3MEpEHUS (HU3MUECKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTH W TBEPAOTO Tela, CHJIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3/AyXa, BBITAIKWBAIONIAs  CHWJIA, JICKHCTBYIOImAs  Ha
NOTPY)KEHHOE B IKUAKOCTH TeI0, KOAP(PHUIMEHT TMOJIE3HOTO IeHCTBUS
NPOCTBIX MEXaHW3MOB), CIeAysd MPEUIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUU HW3MEPCHUN COOMpATh ASKCIICPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL

coOJTI01aTh MpaBuiIa TEXHUKHA 0€30MMacHOCTH MPHU padboTe ¢ Ja00paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh IMPUHIUIIBI JCHCTBUS NPHOOPOB M TEXHHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOINAIIINECS COCYABI, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh NPHHIMIBI  JEHCTBUS HM3YyYEHHBIX INPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOPOM HA HMX oOmucaHus (B TOM 4YHUCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJOMPOBOJAA, THIAPABIMYCCKUN IIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBON HACOC, apeOMETp), UCTIONB3YsI 3HAHUS
0 CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOIUMBbIC (PU3NICCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  IpHUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WUYECKUX 3HAHUH B IOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS W COOIIOICHWSI
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;

OCYIIECTBJIATH OTOOp HWCTOYHUKOB uH(popmammu B HHTEpHETE B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM © TyTEM CpPAaBHEHHsI PA3IMYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBHIMOTHEHUU YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CIOPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetu IHTEpHET, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaIuu HU3NIECKOTO COACPKAHUS, B TOM



quciae INyOJIMYHO [enaTh KpaTKUE COOOLIEHUS O pe3ysbTaTaX IPOEKTOB WIH
y4eOHBIX HCCIEAOBaHWM, MpPU STOM TPAMOTHO HCIONb30BAaTh H3YUYEHHBIH
MOHATUIHBIN anmapaT Kypca (pU3uKH, COMPOBOXKAATh BRICTYIIJIEHUE MPE3EHTAUEH;

IIpU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpenesTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJIHEHUEM IIJJaHA JCHUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JICATENIBHOCTh  TPYyNINbl,  BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xonmy oOyuenus B 8 kJacce mpeIMeETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JTBIKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIM M HEHACHIIIEHHBIH TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DHEpPrus, TEIJIOBOW JBUraTelb,
AJIEMEHTAPHBIN JIEKTPUUECKHUI 3apsi/l, FIECKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE pacIIMpPEHUE W CXKaTue, Terulonepesaya,
TEIJIOBOE PaBHOBECHUE, CMAvyMBaHWE, KAUJULSIPHBIC SIBJICHUS, HUCIIAPCHHE,
KOHJCHCAIUs, IUIaBJIeHUE, KpucTaum3anus (OTBEepAeBaHUE), KHUIICHUE,
TeIJIonepeaayda (TemI0NnpOBOAHOCT, KOHBEKLHUS, U3IIy4EeHHE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apANIOB, IEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHWE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJI Ha TMPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs MHIYKIIHS)
0 ONUCAHUID MX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (PU3UUECKUX SBICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3NYECKUEe SBICHUS B TPHUPOJE:
NOBEPXHOCTHOE HATSXKEHUE M KaNWUIIPHbIE SBICHHUS B IPUPOJE,
KpUcCTajUlbl B mpupone, uznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, HHESI, CHETa, dJICKTPUIECKHUE
ABJICHUS B atMmocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Jpeiid TMOOCOB, POJIb MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJIUTHh MPAKTHUYECKYIO 33/1auy B
yueOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (TIpHW3HAKH) (PU3MUYECKUX
SIBJICHU;

OMHCHIBATh M3yUEHHBIC CBOMCTBA TEN M (PU3MUECKHUE SIBJICHUS, UCTIONB3YS
¢usnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHs, KOTHYECTBO
TEIJIOThI, YJeJdbHAs TEIUIOEMKOCTh BEIECTBA, YyJAeJbHas TeIioTa



IUTABJICHUS, YJENbHAs TEIUIOTa NapooOpa3oBaHMsA, yAEIbHAs TEIJIOTAa CrOpPaHMs
TOIUIMBA, KO3(P(PUIUEHT MOJE3HOr0 JAEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BIQKHOCTb BO3/yXa, OJJIGKTPUYECKHM 3apsii, CWia ToOKa, DJIEKTPUUYECKOE
HaIpsDKEHUE, CONMPOTUBIEHUE IMPOBOJHUKA, YAEIBHOE CONPOTUBIEHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU ONKUCAHUU MPABWIBHO TPAKTOBATH
(Gu3MUeCKHl CMBICA HCMOJB3YEMBIX BEJIUYMH, OOO3HAYEHHS] M  €IUHULBI
(u3nUecKUX BEJIMYUH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOLIUE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH rpaUKU U3YUYEHHBIX 3aBUCUMOCTEH
(u3nUeCcKUX BETUYHH;

e XapaKTepu3OBaTh CBOMCTBA TeJ, (PU3NYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOU TEOpUHU
CTpOEHUSl BEIlEeCTBA, MPUHLHUII CYNEPHO3ULUHU TMOojied (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma Juis yyacTKa LIeNH, 3aKOH
Jlxoyns—JleHnia, 3akOH COXpaHEHUs DJHEPruu, MNpU OTOM JaBaTh
CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA M 3alUCHIBaTh €ro MaTeMaTH4eCcKoe
BBIPA)KEHUE;

e O0OBICHATH (hM3MUECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKkTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUMHHO-CIICJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrMuecKux
IIaroB C OMOpod Ha 1—2 H3y4YeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIM,
(u3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewmaTh pacy€THbE 3a7aud B 2—3 JAEMCTBUS, MCIONb3Ys 3aKOHBl U
(GopMmynbl, cBs3bIBarolMe (U3NYECKHUE BEIMYUHBI: HA OCHOBE aHaIU3a
YCJIOBHSI 3aJladdl 3allMChIBaThb KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JUISl peUleHus] 3a7audd, BbIOMpAaTh 3aKOHBI U (OPMYIIBL,
HEOOXOAMMBbIE Il €€ pelIeHUs, NPOBOJAUTh pacdyéTbl M CpPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaThb MpPOOJIEMBbI, KOTOPbIE MOKHO PpEUIUTh IPU MOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3YysS OMNHCAHHME HCCIIEIOBaHUS, BBIACIATH
OPOBEPSEMOE NPEIAIOJIOKEHUE, OLEHUBaTh IPABWIBHOCTH HOpSAJKA
IPOBEJICHUS UCCIEA0BAHMS, 1€aTh BEIBOJIBI;

e IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PUIUYECKUX SBICHUA WIH
¢u3nyecKkux CBOMCTB TeN (KanWUIIPHbIE SBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEéma, TeMrepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYYEHHH OT LBETa M3Jydamolleid (moriomaromei)
OBEPXHOCTH, CKOPOCTh MCHIAPEHHsI BOJbI OT TEMIEPATYPBI XKUIAKOCTH U
wion@aan €€ IMOBEPXHOCTH, JJIEKTpU3alUsl Tel W B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsA0B, B3aUMOJACIHCTBUE IIOCTOSIHHBIX MAarHUTOB,



BU3YyalM3allisl MATHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHUTOB, JNEHCTBUS MarHUTHOTO
MoJIAI Ha TPOBOAHMK C TOKOM, CBOHCTBAa DJICKTPOMArHWTa, CBONCTBA
ANIEKTPOABUTATENISI  TIOCTOSHHOTO  TOKa):  (OPMYJNIHpPOBaTH  MPOBEPSIEMBIC
NPEINONIOKEHUsI, COOMpaTh YCTAaHOBKY U3 TPEUIOKEHHOTO 00O0pYIOBaHHMS,
OIMCHIBATH XOJT OTBITA U (HOPMYIUPOBATH BHIBOJIHI;

e BBINIOJHATH MPSMBIE HW3MEPCHHUS  TEMIEPATypbl, OTHOCHUTEIHHOM
BJIQKHOCTH BO37yXa, CHJIBl TOKAa, HANPSDKCHHS C HCIIOJIh30BAaHUEM
AQHAJIOTOBBIX TPHUOOPOB M JATYMKOB (PU3UYCCKUX BEIMYMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

e TIPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3UYECKOW BETUYHHBI OT
JIpPyrod ¢  WCHOJB30BAaHUEM TMPSAMBIX HU3MEPEHUU  (3aBUCUMOCTH
COMPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH TOMEePEYHOTO
CEYCHHMS U YACIBHOTO CONMPOTHRIICHHSI BEIECTBA MPOBOJIHKUKA, CUJIBI TOKA,
UAYIIETO dYepe3 MPOBOJHHUK, OT HANPSOHKCHUS HAa  TPOBOJHHMKE,
UCCJIEIOBAaHUE TMOCJEAOBATENIbHOTO M MapajlieJbHOTO0  COEIMHEHUM
NIPOBOJHHUKOB): TUIAHMUPOBATh HCCJCAOBAHHME, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CJCAys NPEIJI0KCHHOMY IUIaHy, (PUKCHpOBATH
pe3yNIbTaThl TIOJYYCHHOH 3aBHCHMOCTH B BHJE TaOMUI[ M TpaduKOB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIIEeI0BAHMUS;

e TMPOBOJUTH KOCBEHHBbIE HW3MEPEHUS (PU3MUECKUX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIICHUE TMPOBOJIHHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBATh HM3MEpPEHUs, cOOUpaTh
AKCIIEPUMEHTAIBHYIO0 YCTAHOBKY, CJeNysl NMPEIIOKEHHON HHCTPYKIHMH, U
BBIUUCTISITh 3HAUCHHUE BEIMYUHBI,

e COOMIONATH MpaBUJIA TEXHUKHU 0€30MMaCHOCTH IPU paboTe ¢ J1a00paTOPHBIM
o0opyIoBaHUEM;

e XapaKTepuU3OBaTh NPUHIMMBI JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX OMUCAaHUsA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETYMK DIJIEKTPUUYECKOW DHEPTUH, DJIEKTPOOCBETUTEIHHBIC
npuOOPbI, HATPEBATEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), AIEKTPHUUECKHE
IPEIOXPAHUTENH, DIEKTPOMArHUT, MIEKTPOIBUTATENb TTOCTOSHHOTO TOKA),
UCTIONIb3Ys 3HAHMSI O CBOMCTBaX (PM3WYECKHUX SIBICHHN W HEOOXOIUMBIC
dusznueckrne 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA U HW3MEPUTEIHHBIC
npuOOpel MO CXeMaM H CXEMaTHYHBIM PHCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TICHUXPOMETP, THUTPOMETP, JBUTATEITh BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI JJCKTPUUYCCKUX



Leneu ¢ Nociea0BaTeIbHBIM U napajuiCjJiIbHbIM COCAMHCHHUECM J3JICMCHTOB, pa3jinvdas
YCJIIOBHBIC 0003HaYECHUS DJIICMECHTOB QJICKTPHUYCCKHX I_[CHCI\/’I;

MPUBOIUTH  MpUMEpPHl  (HAXOAWTh  WHPOpPMANHMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU JIJIs oOecTieueHuss 0€30MacHOCTH MPHU OOpaIeHUuu ¢ MpUoopamMu U
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh MOUCK HWHPOpManuu (PU3HYECKOTO COJCpKaHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICIATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIMOTHCHUU YUCOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
IMTEepaTypy  (PU3MYECKOTO  COACp)KaHUs, CIPABOYHBIC MaTEpPHAIIbI,
pecypcel cetr MIHTEpHET, BlaaeTh MpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCBMCHHBIC W KpaTKHE YCTHBIC COOOIICHHS,
0000mass WHpOpPMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3MUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIUYHO TMPEACTABIATh PE3YIbTaThl
MPOCKTHOW WIJIM WCCIIEOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh MW3YyYCHHBIM TMOHSATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBaHHWN (H3MUecKuX
IPOIIECCOB PACTIPEICIATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
NIOCTaBJICHHBIMU 3aJJa4aMH, CJICIUTh 32 BBIIOJIHEHUEM IUTaHA JICHCTBHIA U
KOPPEKTUPOBaTh €ro, aJCKBaTHO OIICHWBATh COOCTBCHHBIH BKJIaJ B
JESTEILHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonmy oOyueHus B 9 kJjacce TMpeIMETHBIE Pe3yJlbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh TOHATHS: CUCTEMa OTCY€Ta, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO ABIKCHHS, Aedopmarius
(ympyrasi, mNjgacTUyeckasl), TPEHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LEHTpP TSAKECTHU TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CHEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMmmMa-u3IydcHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKA;



pasznuyarh SBICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJMHEWHOE [BUXKEHUE, CBOOOIHOE
MaJiIeHue TeJ, paBHOMEPHOE JABM)KEHHE MO OKPYKHOCTH, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOoJeOaTelbHOE ABMXKEHHE (3aTyXarolue U
BBIHYXKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPaKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3sioKeHHE OeJIoro CBeTa B
CHEKTp M CJOXKEHHUE CIEKTpalbHBIX LIBETOB, JAHMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3TyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MUECKUX SBIEHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKUE SBJICHUS B MPUPOJIE:
NPWIKBBI U OTIUBBI, ABMKEeHHUE TiaHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHe BOJHBI, IYHAaMH, 3XO0, IIBeTa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OHOJOTMYECKOE AEHCTBHE BUAMMOTIO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOTO HW3JIyYEHUU, E€CTECTBEHHBIM
pasivoaKkTUBHBIM (POH, KOCMHYECKHE Jy4Yd, PaJUOAKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHMHEpAJIOB, [JEHCTBHE pPAJMOAKTUBHBIX W3JIIYUYECHUN Ha
OpPraHM3M 4eJIOBEKa), MPH ATOM IMEpPEBOJUTHh IPAKTHUUECKYIO 3aJady B
y4eOHYI0, BBIIEJSATh CYLIECTBEHHbIE CBOWMCTBA (IPU3HAKU) (PU3MUECKHUX
SIBJICHUM;

OIKCHIBaTh MU3yYEHHBIE CBOICTBA TeN U (U3UYECKUE SIBICHMS, UCIIONIb3Ys
¢usnyeckue BeIMYMHBI (CpeAHssi WU MIHOBEHHas CKOPOCTh Tejla IMpu
HEPABHOMEPHOM JIB)KCHHH, YCKOPEHHE, INEPEMEIICHHE, IyTh, YIIoBas
CKOPOCTb, CHJIa TPEHUS, CHJA YOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJECHMs, BEC TeJla, WMITYJIbC Tela, WMIIYJIbC CHJIBL,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIUAIbHAas OHHEPrus Tena,
HNOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTCHLIMAIbHAS SHEPIUs CHKATOU
OPYXXUHBI, KWHETUYECKAas JHEPrus, IOJIHAg MEXaHW4YecKash >SHEeprus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEIOMIICHHS CPEAbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIOJIb3YEMbBIX BEJIWYUH,
0003HaYEHUS U €IUHUIBl (U3NYECKUX BEIUYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C OPYTMMHU BEIUMYHMHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAaHEHUs DHEPrUHU, 3aKOH BCEMUPHOr'O TATOTEHMS,



OPUHLUI CYNEPHO3UIMH CHJI, TPHUHLIUI OTHOCUTENBbHOCTH [ anmiesi, 3aKOHBI
HeioToHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKECHHSI M TIPEIIOMIICHHSI CBETA,
3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEI MPH SAEPHBIX PEaKLUsiX, MPU
ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aHCHIBATH €70 MATEMAaTUIECKOE
BBIpaXCHHE;

o OOBSACHATH (U3UYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHWCIEC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYNHHO--CIICACTBCHHBIE  CBSI3U, CTPOUTH  OOBscHeHWE w3 2-3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3YyYEeHHBIX CBOWCTBAa (M3MUYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB I 3aKOHOMEPHOCTEH;

e pemarb pacy€THblE 3aJaud (omMparolmuecs Ha cucremy u3 2-3
ypaBHEHUI), UCIIONIb3Ysl 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE (PU3NICCKUEC
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHE, BBHISBIIATH HEIOCTAIONIME WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAMMBIC IS PEIICHUS, TIPOBOIUTH PACUETHI
OLICHWBATh PCATMCTUYHOCTH TIOJYYEHHOTO 3HAYCHHUS (PUIUUECKOM
BCJIUYHHBI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO pEIINTh TPU TTOMOIIH
(Gu3MUecKX METO/OB, HCIONB3YS OMHMCAHUE HCCIEIOBAaHUS, BBIICIATDH
IpoBEpsieMOE  TPEJIONIOKEHNE, OILIEHUBATh TMPABWIBHOCTD MOPSAKA
NPOBEJICHUS  HUCCIEIOBaHUA, JellaTh  BBIBOJbI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOICHHM U OTIBITOB;

e TMPOBOJAUTH OMbBITHI 1O HaOMOAEHUIO (U3UYECKUX SBICHUNW WM
¢uznuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbpioTOHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBUCUMOCTH Tepuofa KoieOaHWil MNpPYKUHHOTO
MasiTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MaJIBIX KOJEOAHHM, TPSIMOJIMHEHHOE pAacIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajieé U CBOWCTB HM300pakeHMsI IpeaMeTa B coOuparomiei
WH3e, HAOIOJEHUE CIUIONMIHBIX M JMHEHYaThIX CHEKTPOB H3IYUYCHUS):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHUs, ONWUCHIBATH  XOJl OMBITAa W  €ro  pe3ylbTaThl,
(dbopMynTHpOBaTH BHIBOIBI

e TPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHHH, ompeaenss
CpeqHee 3HayeHHE U3MepsieMOl BelauuuHbl ((POKycHOe paccTosiHHE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CrHoOcO0a HW3MEPEHHS
(u3MepuTenbpHOro nNpudopa);

e TPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TPSIMBIX W3MEPEHUU (3aBUCHUMOCTh MYyTH OT BPEMCEHHU



MIpU PaBHOYCKOPEHHOM JIB)KEHUU 0O€3 HadallbHOW CKOPOCTH, MEepHojia KojaeOaHuu
MaTeMaTUYeCKOr0 MasgTHUKA OT JJIMHBbI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETa
OT yrja TMaJeHus W Yyrja [OpeJoMIeHHs OT Yyrjla NaJeHus): IJIaHUPOBATh
UCCJIEeI0BAHNUE, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3yJbTaThI
MOJIYyYEeHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOIULl U TpauUKOB,
JIeNaTh BBIBOJBI [0 Pe3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOJIUTh KOCBEHHBIE U3MEpeHUs (UBUYECKUX BEJIMYHMH (CpeaHsis
CKOPOCTh M YCKOpPEHHE Teja TMpU PABHOYCKOPEHHOM JIBUKEHUH,
YCKOpPEHUE CBOOOJHOIrO MaJeHUs, KECTKOCTh MPYKHUHBI, KOAIDPHUIIUECHT
TPEHUSI CKOJIBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoysieOaHUil MaTeMaTH4YeCKOrO0 ¢ TMPYKHUHHOTO MAasTHUKOB,
ONTHYECKasl Ccuja coOuparome JHUH3bI, PaguOaKTUBHBIM  (HOH):
IJIAHUPOBATh HM3MEPEHMs, COOMpaTh SKCIEPUMEHTAIIBHYI0 YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIEAysl MPEIIOKESHHOW WHCTPYKIIUH, BBIYUCISATD
3HAYCHHUE BEJIMUMHBI M aHAJU3UPOBATH MOJTYYEHHBIC PE3YyJIbTAThl C yUETOM
3aITaHHOM TOTPEITHOCTH U3MEPCHHUI;

coOJ01aTh MpaBuiia TEXHUKK 0€30MacHOCTH MpHU padboTe ¢ JabopaTOpHBIM
o0opyn0oBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (DU3UYECKUX MOJeNeil:
MaTepHualibHas TO4YKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHUCTB C ONOpPOM Ha HUX OMNHUCaHUS (B TOM YHCIIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHHS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEpUcKor, (oToammapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEoOXoaumble (pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUUYECKUX
YCTPOUCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUUYECKUX 3a]ay, ONTHUYECKHUE CXEMbl s
MOCTPOEHHUS U300paKEHUH B IJIOCKOM 3€pKalie U cOOMparollel TMH3E;
NPUBOIUTH  TpUMEPHl  (HAXOAuTh  WH(DOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONB30BaHUA (U3UUECKUX 3HAHWNW B TOBCEIHEBHOM
KU3HU N1 oOecriedeHnss 6€30macHOCTH MPU OOpalieHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHMSI 3I0POBbSI U COOIIOJEHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH Cpeie;



OCYIIECTBJISATh TOWUCK HHPOpPMAIMH (PU3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

MCTIOJIH30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHuil Hay4YHO--TIONMYJISIPHYIO
auTepatypy (pu3mUeckoro coaepikaHMs, CIPABOYHBIE MaTepHAabI,
pecypcbl cetu MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIMM U3 HECKOJBKUX HCTOYHUKOB (DH3MUECKOTO COACpKAHMS,
MyOJIMYHO TPEJCTABIIATH PE3yNIbTaThl MPOSKTHOW WIIM MCCIEA0BATEIHCKOM
ACSTENbHOCTH, TPU OTOM TPaMOTHO  HCIOJIB30BaTh  M3YyUEHHBIN
NOHATUHHBIA amnmapar HM3y4aemMoro pasaena (U3UKd U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaMed ¢ y4ETOM OCOOCHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHMUE 7

KJIACC
KosmmuecTBo yacos JIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3/iesiOB U TeM IPOrPaMMBbI (undposrie)
o/ Beero Kontpoarnpie  IIpakTuueckne  ogpasopare/bHbie
padoTbl padoThI pecypcbl
Pazjnen 1. ®u3uka u eé posib B MO3HAHUM OKPY:KAIOLIEro Mupa
bu6mmoreka [JOK
11 D -
M3MKa - HayKa o Hpapone https://m.edso0.ru/7f416194
1.2 DuzndecKre BEITUTINHBI 1 bubmiorexa OK
https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT TIO3HAHUS 1 bubmorexa [OK
' v A https://m.edsoo.ru/7f416194
Uroro no pazaeny
Pa3nen 2. [lepBoHavaibHbIe CBeIEHUS O CTPOEHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BerecTaa https://m.edsoo.ru/7f416194
59 JIBryKeHre 1 B3aMMOICHCTBUE YaCTHII bubnunoreka [IOK
' BeIeCTBA https://m.edsoo.ru/7f416194
bubnunoreka [IOK
2.3 Ar
PETATHBIC COUTOARMA BEIECTa https://m.edsoo.ru/7f416194
Wroro o pasneny
Pasznen 3. /IBu:keHne U B3auMo/IeiicTBHeE TeJ
bu6nroreka [JOK
3.1 M 1
CXAMMHACCROE ABIIKCHIC https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, INIOTHOCTh 1 3 bubmroreka [JOK



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

bub6mmoreka [JOK

. .B 1 1
33 (Cunia. Buet cun 6 https://m.edsoo.ru/7f416194
Wroro mo pazuery 32
Pa3nen 4. laBieHue TBEPABIX TeJl, :KMIKOCTel 1 ra3oB
41 [aBnenue. [lepenaya naBineHus TBEPALIMU 3 bubnuoreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.eds00.ru/7f416194
bu6mmoreka [JOK
42 JlaBiIeHine XHIKoCTH 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATMOChepHO® HaBICHHE 4 1 https://m.edsoo.ru/7f416194
44 JlelicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 3 1 bubnuoreka [JOK
' HUX TEJIO https://m.edsoo.ru/7f416194
14
Uroro no pazaeny
Pa3nen 5. PaGora u MouHocTh. JHeprus
bu6mmoreka [JOK
o1 PaboTa  MOLIHOCTE 0 1 https://m.edsoo.ru/7f416194
bubnuoreka [IOK
>2 Hpoctbie MexarH3MbI 6 1 https://m.edsoo.ru/7f416194
bubnuoreka [IOK
>3 Mexattiriecias SHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 16
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KosunuecTBO 4acoB

JJIeKTpOHHBbIE (LU(POBBIE)

HaunmeHnoBaHHe pa3/iesiOB M TeM MPOrPaMMbI o0pa3oBaTe/ibHbIE Pecypchl
Ne i/ Beero Konrpoabubie [IIpakTnueckue
padoTbI padoThI
Paznen 1. TenjioBble siBjeHMSsI
. bubnuoreka [IOK
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie MpoLecC! 21 6 https://m.edsoo.ru/7f4181ce
Wroro mo pazuerny 28
Pa3nen 2. JaekTpruyecKue U MATHUTHbIE SIBJIEHUSA
51 DIJIEKTPUYECKHE 3apsiibl. 3apsHKEHHBIE TeJa U 5 1 bubnuoreka [IOK
' WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN IEKTPUICCKUN TOK 20 8 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHHTHbE SBCHIA 0 2 https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 DUICKTPOMATHHTHAS HHJYKLA 4 https://m.edsoo.ru/7f4181ce
Wtoro no pazneny 37
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 17



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 KJIACC

KosunuecTBO 4acoB

JJIeKTpOHHBbIE (LU(POBBIE)

HaumeHoBaHUe pa3iesioB U TeM MPOrpaMMbl o0pa3oBaTe/IbHbIE PeCypChI
Ne i/ Beero Kontpoabubie [IIpakrnueckue
padoThI padoThI
Pa3znen 1. Mexanuyeckue siBjieHUS
MexaHn4ecKoe ABMKEHUE U CITOCOOBI €ro bu6mmoreka [JOK
1.1 10 1
ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1
SAMMOIeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3 10 1
AKOHRBL CoxXparerit https://m.edsoo.ru/7f41a4a6
Wtoro mo pazaeny 40
Pa3znes 2. Mexannuyeckue KoJe0aHUS U BOJIHbI
bu6mmoreka [JOK
2.1 M 0 7 2
CXATTICCIHE KOJCDATI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 2
CXAHMHCCIHE BOJIHEL. SBYIK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pasjien 3. DjekTpoMarHuTHOE 1MoJIe H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DNEKTPOMarHUTHOE MOJIE U ANIEKTPOMAarHUTHBIE 6 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUS
4.1 3aKOHBI paCIIPOCTPAHEHNUs CBETA 6 1 bubnuoreka [IOK



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

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

bu6mmoreka [JOK
4.2 JIuH3BI ¥ o'THYeCcKHe IPHOOPHI 6 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznioxxeHne 6eoro cBeTa B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Wtoro no pazaeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
1 14 4 1
5 CIyCKaHHE U TIOTJIOIICHHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> CTpoeHHE aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
o3 Flaepibie peakiuii ! 1 https://m.edsoo.ru/7f41a4a6
Wtoro mo pazaeny 17
Pa3nen 6. IloBTOpUTEILHO0-0000IAKOIIHIT MOTYJIH
6.1 [ToBTOpeHME 1 0000IIEHNE COEPIKAHUS Kypca 9 9 bubnuoreka [IOK
' busuku 3a 7-9 Kaacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 16



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

» Gusuka, 7 knacce/ Iepoimkun .M., IBanoB A. ., AkiimonepHoe o01IecTBO
«3narenscTBo «IIpocsemenue»

» dusuka, 8 knace/ Ilepeimkun .M., IBanoB A. ., AkiimonepHoe o01IecTBO
«3narenserBo «IIpocBemieHue»

» Gdusuka: 9-if kitacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [leppimkun Y. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKiinoHepHOE 00IIIECTBO

«HS,ZI&TGJILCTBO «HpOCB@IIIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

» Gusuka. Jupaktuyeckue matepuansl K yaeOHuky A.B. Ilepoeimkuna. 7
kiacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BOMPOCOB U 3a71a4 K yueOHuky A.B. [lepbimkuna. 7
kiacc/Mapon A.E., Mapon E.A., Tlo3oiickuii C.B.

» ®uspka. Jlmaraoctuueckue padbothl Kk yueOHuKy A.B. [lepoimkuna. 7
knacc/[llaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

» duznka. MeToandeckoe mocodue K yueOHuky A.B. Ileppimkuna. 7
knacc/Punonosuy H.B.

» dmsuka. J[unakrrnueckue Mmarepuaisl K yaeOuuky A.B. [epeimkuna. 8



kiacc/Mapon A.E. , Mapon E.A.

» Guzuka. COOpHUK BOMPOCOB U 3a7a4 K yueOHuky A.B. [lepbimikuna. 8
kiacc/Mapon A.E., Mapon E.A., Tlo3oiickuii C.B.

» Gusuka. J[uarnoctuueckue padbotel k yueOHuKy A.B. IeprimikuHna. 8
knacc/[llaxmaTtosa B.B., llledep O.P.

» ®usuka. Tectrl. 8 knacc/Xannanos H.K., Xannanosa T.A.

» duzuka. Metoanueckoe nocodue k yueoHuky A.B. Ilepeimkuna. 8
knacc/dunonosuu H.B.

» Gusuka. Jlunaktuueckue matepuansl K yaeOHuky A.B. Ilepoimkuna, E.M.
I'yrauk. 9 xnacc/Mapon A.E., Mapon E.A.

» duzuka. COOpHUK BOIIPOCOB M 3a7a4 K yueOHuky A.B. [leprimkuna, E.M.
I'yrauk. 9 xnacc/Mapon A.E., Mapon E.A., Tlozoiickuii C.B.

» ®usuka. Tectrl. 9 knacc/Xannanos H.K., Xannanosa T.A.

» duznka. Metonnueckoe nocodbue k yueonuky A.B. Ilepeimkuna, E.M. I'yTHuK.

9 knacc/I'ytauk E.M., Uepnaukona O.A.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HUHTEPHET

* bubnmoTeka nmudpoBoro 06pa3zoBaTENIHLHOIO0 KOHTEHTA. — Pexum mpoctymna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-

664814b67e7d

* Enunas xosuteknusa uu@poBsix 00pa3oBaTeIbHBIX peCypcoB. — Pexxum qocTymna:



http://school- collection.edu.ru

» GenepanbHbIi HEHTP UH(OPMAITMOHHO-00pa30BaTENbHBIX PECYpPCOB. — Pexum
nocryma http://www.fcior.edu.ru/

* [{ludpossie oOpazoBaTebHbIE peCypchl. — Pexkum goctyma:

http://www.openclass.ru


http://school-/
http://www.fcior.edu.ru/
http://www.openclass.ru/
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