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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe HaA YpPOBHE OCHOBHOTO 0O0IIEero oo0pa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yd€ToM (eaepaibHOil padoueil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Duznkay.

Copepxanne mporpamMmbl 1Mo (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHONM TI'PAMOTHOCTH OOYYalOIIUMXCS M OPTraHU3aluI0 W3Y4YEHUS
Gu3MKM Ha NEATeIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenMera B peanusanuu tpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpEeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 0011IeTO 00pa30BaHUsI.

[Iporpamma o gusrke ycTaHaBIMBAET pacHpeiesieHne y4eOHOro MaTepuaia
1o rojaMm o0ydeHus (10 KjaccaM), IpejjiaraeT NpuMEpHyI0 Mocle0BaTeIbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommXCs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHWUs METOJINYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboyeil IporpaMMsl [0 y4eOHOMY IpEeIMETY.

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUMH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEHN, acTpoHOMUEH U (pu3ndecKo reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAY4YHYIO KapTUHY MHUpa, IMPEIOCTaBIseT Hauboiyee sICHbIC
oOpasiibl MPUMEHEHUs HAYYHOTO METOja MO3HAHHUA, TO €CTh Crocoba MOy4eHUs
JOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH H
UHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIOJIaraeT OBJAJCHHUE
CIEAYIOINIMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HHTEPOPETUPOBATH  JAaHHbIE WU HUCIOJB30BaTh  HAay4yHbIC
JIOKa3aTeIbCTBA JJIs MOJTYYEHUS! BHIBOJIOB.

Lenu wu3yueHus (U3MKA HA YPOBHE OCHOBHOrO 0011ero o0pa3oBaHMs
omnpeneneHsl B Konmenmuu mnpenomaBaHus ydeOHoro mnpenmera «Duszmka» B
oOpa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit ®Deneparnuu, peann3yOIIUX
OCHOBHBbIE  00111€00pa3oBaTebHbIE POrPAMMbI, YTBEPXKIEHHON pellIeHuEeM



Konnernn Munucrepcrsa npocsemienus: Poccuiickoit @enepaunu (MpoToKoiI OT 3
nexadps 2019 r. Ne [1K4BH).
ey n3dyyenust Gusuku:

npuoOpeTeHue HHTepeca W CTpeMJICHHS OOydYaloluXCs K HaydHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METO/JIe MO3HaHUA U (OPMHUPOBAHHE
HCCIIEIOBATENICKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(dopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;
dopMupoBaHrEe TPEACTABICHUNA O PONM (U3MKHU ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
npo(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JaybHeNeMy 0OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre ATHX Iefield MmporpaMMbl Mo (U3UMKE Ha yYpOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHNUE 3HAHWK O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

npUOOpPETeHNE YMEHUW OMHUCHIBaTh U OOBACHITH (PU3NUYECKUE SBIICHUS C
HCITOJTb30BAaHNEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB pCIICHHWS TMPOCTCHUININX Pac4YE€THBIX 3adad ¢
HCITOJTb30BaHUEM br3IeCcKuX MOJICIICH, TBOPYECKHUX "
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOJHBIC SBICHUS U BBIOIHSATE OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTANbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOEHHE MPUEMOB paldOThI ¢ MHGOpPMALUEH (PU3MUIECKOTO COIEpKaHUs,
BKJTFOYasi MHGOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATN3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UICCKON HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 102 yaca (3 yaca B Henemo).

[Ipennaraemslii B mporpamMmMe no (u3MKe nepedeHs JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JIeJaeT BIOOP MPOBEICHUS



1a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMCKa AKCIIEPUMEHTAIBHBIX 3aJlaHuid, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v eé posib B IO3HAHUHU OKPY KAIOIIEro MUPA.

®usuka — Hayka o mnpupoze. SABneHus npuponabl. duznyeckue SBICHUA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYUHBIL. M3MmepeHune Quanyeckux BelWyuH. Duznyeckue
npubopsl. [lorpentHocts u3mepenunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHUSA: HAOIOJIEHHWE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBJKEHHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TMIOTE3, 0ObSICHEHUE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jemoncmpauuu.
1. MexaHudeckue, TEIUIOBbIE, JJICKTPUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHUA.

2. dusuyeckue mpudOPHI U MPoLeypa MPSIMbIX U3MEPEHHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomot u onvimeol.

1. OnpeneneHue 1EHbBI ICTCHUS KAl K3MEPUTEIBHOTO TPHOOpA.

2. M3MepeHue pacCTosIHUM.

3. H3mepenue o0bEMa KUJIKOCTH U TBEPIOTO TeEa.

4. OnpeneneHue pa3MepoB MajbIX Tell.

5. W3mepenue Temmeparypbl MpH MOMOIIHM >KUJIAKOCTHOTO TEepMOMETpa U
JaTYuKa TeMIepaTyphl.

6. lIpoBengeHue uccienoBaHUs MO MPOBEPKE TUIIOTE3bI: JATbHOCThH IMOJETA
IIapvKa, MyImeHHOTO TOPU30HTAILHO, TEM OOJIbllle, YeM OOJIbIlIe BHICOTA
mycKa.

Paznen 2. [lepBoHayajibHbIe CBE€HUSI O CTPOCHUM BelllecTBA.

CrpoeHue BeliecTBa: aTrOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>kenre dacTul BemlecTBa. CBsi3b CKOPOCTH JBUXKEHHUSI YAaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMHM BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaOmroneHue 6poyHOBCKOTO IBHKCHHUSI.



2. Habmonenue nuddysum.
3. Habmiogenne — saBieHHWM,  OOBACHSIONIMXCS ~ NPUTSHKCHUEM WM
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomwt u onvimeot.

1. OueHka pAuamMeTpa aroMa METOAOM PsAIOoB (C  MCHOJIb30BaHUEM

¢dororpadumii).

2. OmBITHI TTO HAOTIOECHUIO TETUIOBOTO PACIIIUPEHUS TA30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHre U B3aUMo/ielicTBHE Tell.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUIKEHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JABUKEHUS.

SlBnenue wHepuuu. 3aKOH WHEpUUH. B3amMmonencTBue Tell Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BellecTBa.

Cuita Kak xapakTepucThka B3auMozeucTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHJIA
TskecTH. CHJla TSHKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxenne
CHUJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHOneilcTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpauuu.

HaOnronenne MeXaHM4eCKOro ABMKEHUS Tea.

N3Mepenne CKOpoCTH MPSIMOJIUHENHOTO IBU>KCHHUS.
HaOnronenue siBjeHUs HHEPIUY.

Habntonenue nu3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJI.
CpaBHeHuHe Macc 1o B3aUMOJICCTBUIO TEN.

CrnoxeHue cuil, HapaBJIEHHBIX 110 OJTHOW MPSIMOMA.

AN

Jlabopamopnwie padbomwt u onvimeot.

1. OnpeneneHue CKOPOCTU PABHOMEPHOTO JIBUKEHUS (LIApUKA B KUAKOCTH,
MOJIEIH 3JICKTPUUECKOTO aBTOMOOMIISL M TaK Jiajee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUs Opycka WM IapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenre IIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsDKEHUs (nedhopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHne TBEPABIX TeJ, :KUAKOCTEN U ra3oB.



Hasnenue. CriocoObl yMEHBIIICHHS U yBEIMUYEHUS aBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJ€HUS raza oT o0bEma, Temmeparyphl. llepenaya naBiaeHuUs
TBEPIBIMU TEJIAMH, KUAKOCTAMHM W ra3amu. 3akoH Ilackans. [IHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJKOCTU OT TiayOuHbl. ['mapocratuueckuit
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnn u atrmochepHoe namienue. [IpuunHBI CylIecTBOBaHUS
Bo3nymrHOW oOonoukn 3emi. OmbiT Toppuuernm. M3mepenune aTtmocdepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 n13MepeHus aTMOC(hEepHOTo J1aBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeO. BrITankmBaromas
(apxumenoBa) cwia. 3akod Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmiaromuecs cocyapl.

I'mppaBimueckuii mpecc.

[IposiBenue nericTBust aTMOChHEpPHOTO AABJICHHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrPYKEHHOU YacTH Telia
Y TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
VYcaoBue niuaBaHus TeN: MJIaBaHUE WK TOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIEHMSI TUIOTHOCTEH TeJa U )KUJIKOCTH.

AN I T e

~

Jlabopamopnwie padbomut u onvimeot.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIe OT 00BbEMA MOTPYKEHHOM B
JKHJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIIEH  CUJIbI, JCWUCTBYIOIIEH Ha  TeJjo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, JEUCTBYIOILIEN HA TEJO
B ’KMJIKOCTH, OT MacCChl Tea.

4. OmnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH CHIIBI,
NEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUAKOCTh
YacTH TeJia U OT INIOTHOCTH JKHUJIKOCTH.

5. KoHcTtpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpELICJICHUE €€ TPY30II0ABEMHOCTH.

Pa3znes 5. PaboTa 1 MOIIIHOCTB. JDHEPIrHUs.

Mexanudeckast padbota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecHs pbryara. [[puMeHeHue rnpaBuiia paBHOBECHS pbluara K 0JI0Ky. «30JI0TOe



npasuioy» Mexanuku. KI1/] mpocTteix mexanusmoB. [IpocTbie MexaHu3Mbl B OBITY U
TEXHHKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMANbHAs JHEPIUS.
[IpeBparieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NpOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomwt u onvimeot.

1. Omnpegnenenue pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBUKEHHUH TeJIa 10

TOPHU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yciioBHil paBHOBECHS pblyara.
3. Hzmepenue KIIJ] HaKJIIOHHOM TJIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHECHUS] MEXaHUYECKON SHEPTHUH.
8 KUIACC

Pa3nen 6. TennoBble siBJICHUS.

OCHOBHBIE ITIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKAAIOIINE
OCHOBHBIE OJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JXKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHE CBOMCTB ra3oB, >KMJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SBJICHUS. TEmIOBOE paCllMpPEHNE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHHS BHYTPEHHEH DHEPTHUU:
TeIUIonepeaaya u coBeplieHre padoTel. Busl Temionepeaayun: TemIONPOBOIHOCTD,
KOHBEKIIMS, U3TyUYCHHE.

KonudecTBo TemioTel. YaenpHas TEMIOEMKOCThH BEIIECTBA. TemiaooOMeH u
TEIJIOBOEC paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMoc(hepHOTo
JABJICHUSL.

BnaxuocTts Bo3ayXa.

DHeprus TOIIMBA. Y AeNbHAs TEMIOTA CrOPAHUSL.

[Tpuntuner padotel TeruioBbix napurarencit KIIJ[ TermoBoro nBuratens.
TennoBble IBUTAaTENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXpaHEHHUsI U MPEBPAILICHHS SHEPTUHU B TEIJIOBBIX MTPOLIECCaX.

Jemoncmpauyuu.

1. HaOmroneHue 6poyHOBCKOTO IBHYKCHHUSI.



DA

13.

Ha6nronenue muddysun.

HaGnronenue siBieHN cMauynBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Hab6nroneHue TenaoBoro pacivpeHus Ted.

N3meHenue naBiieHus ra3a npyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIAXKICHHH.

[IpaBuna usmepeHus TeMIepaTyphl.

Buae! reronepenayn.

OxJtaXkieHue Mpu COBEpIICHUHN PaOOTHI.

Harpesanue npu coBepiiieHur pabOoThl BHEITHUMHU CUJIaMHU.

. CpaBHCHHe TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6HIOII€HI/I€ KUIICHHAI.
. Ha6HIOII€HI/I€ IMOCTOAHCTBA TCMIICPATYPLI IIPU ITIJIABJICHHUH.

Moienu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomut u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.
OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJTK caxapa.
OnpITel 0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

Ornpenenenue gaBieHUs BO3AyXa B 0ayIOHE MITTPUIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH MABJICHUS BO3JlyXa OT €r0
00bEMa U HArPEBAHUS WA OXJIKICHHUS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaGntonenne wu3MeHeHUsT BHYTpPEHHEW OSHEpPruu Tella B Pe3yJibTare
TerIonepeaun U paboThl BHEITHUX CHUJI.

UccnenoBanue sBICHUS TEIJIO0OMEHA MPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJBI.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpPEeThIM METATUIMUECKUM LIHJIUHIPOM.

OmnpeneneHue y1eabHON TEMIO0EMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrapeHus.

OnpenesieHne OTHOCUTEIBHOM BIAXXHOCTH BO3AyXa.

OnpeneneHue yieabHON TEMIOTHI IIJIaBICHUS JIbJA.

Paznen 7. JiiekTpu4yecKue 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tel. J[Ba poaa sneKTpuueckux 3apsaoB. BzaumoneiicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICUCTBUS
3apsOKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpudeckoro mnodis. IIpuHuun
CYHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snexkTpuueckux 3apsiioB. DJIEMEHTAPHBIA ANEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUS AJIIEKTPUYECKOTO TOKA.
NctouHuku mMOCTOSHHOTO TOKA. JIEMCTBUS 3JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuyeckas uenb. Cuina  TokKa.  DJEKTPUYECKOE  HANPSHKCHHE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IEJIBHOE CONPOTUBIICHUE BEIIECTBA. 3aKkoH OMma
111 ydacTka uend. [locienoBaTenbHOE U MapauieIbHOE COCTMHEHHE ITPOBOIHUKOB.

Pabota W MOIIHOCTH SJEKTPUYECKOrO0 TOKa. 3akoH Jxoyns—JIeHia.
DNEeKTpUYECKUEe IENu U MOTPEeOUTEIN SIECKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3auMo1eliCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nojie. MarauTHOoe moJjie 3eMJIM M €ro 3HadeHHe I Ku3HM Ha 3emie. OnbIT
Opcrena. MarouTHOE MOJIE AJIEKTPUUYECKOTO TOKA. [[puMeHeHNe 3EKTPOMAarHuTOB
B TEXHUKE. J[€MICTBHE MAarHUTHOIO TOJISI HA TPOBOAHUK C TOKOM. DJIEKTPOJIBUTATENb
IIOCTOSSHHOTO  TOKa. lcrmonp30BaHHWE  DIEKTPOJABUTATENIEW B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABnenne snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jlemoncmpauuu.

DIIeKTpU3aLHus TEIL.

JIBa pona alEKTpUUECKUX 3apsAA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL
Y CTpOMCTBO U IEVCTBUE ANEKTPOCKOIA.

DIIEKTPOCTATUYECKAS] MHTYKIIUS.

3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPSJIOB.

[IpOBOIHUKY U TUDIIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.

M cTOYHMKHM IOCTOSIHHOTO TOKA.

JIelcTBHS DIIEKTPUYECKOTO TOKA.

A S A N S
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. DJEKTPUUECKUHN TOK B )KHJIKOCTH.

. 'a30BBIH pa3psia.

. 3mepeHne cuibl TOKa aMIepMeTpPOM.

. 3mepeHue 35eKTpuyecKoro HalpsKEHUS! BOJIBTMETPOM.

. Peocrar u Mmarazus cONnpoOTHBIICHUM.

. BzanmoencTBue NOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeICHUS MTOJII0COB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Dpcrena.

MarnuTtHoe noJie Toka. DJIEKTPOMarHur.

JleficTBME MarHUTHOTO TIOJISI HA MPOBOIHUK C TOKOM.

DJIEKTPOIBUTATENh TOCTOSIHHOTO TOKA.

HccnenoBanue BICHUS 3JIEKTPOMArHUTHOM WHYKIUU.

OnbiThl Papajes.

3aBUCHMOCTh HAINpAaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBEHHUS.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomot u onvimeot.

1.

AR

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOJMIOACHUIO ANIEKTPU3ALMM  Ted MHAYKIMEW U TpH
CONPUKOCHOBEHUH.

HccnenoBanue JEUCTBHSL DIEKTPUYECKOTO IIOJII HAa NPOBOJHUKH U
JTUDIIEKTPUKH.

C6opka u mpoBepka pabOThI IAEKTPUUECKOMN LIENMHU MOCTOSHHOTO TOKa.
W3mepeHne u peryampoBaHue CUIbl TOKA.

N3mepenne n perynupoBaHue HanpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4€pe3 pe3UCTop, OT
CONIPOTUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOTO
CEYECHMS U MaTeprala.

IIpoBepka mpaBuia CIOXKEHUS HANPSIKEHUW IIPU  IIOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CWIBI TOKAa INPU NApAIENbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl 3MEKTPUUYECKOTO TOKA, UAYILIETO YePEe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccenenoBanne 3aBUCUMOCTH CWIBI TOKA, HAYLIETO 4E€Pe3 JIAMIIOUYKY, OT
HANpPsHKECHHS HA HEM.

Omnpenenenue KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHuTHOTO MOJIsi TOCTOSIHHBIX MarHUTOB MPU UX O0BEAUHEHUU
U pa3JIeIICHUH.

HccenenoBanne 1eUCTBUSA JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnpITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CWJIBl  B3aUMOJCHCTBHS
KAaTYLIKHA C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJIEHUS TOKA B KATYLIKE.
N3yueHue nelicTBUS MarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.



19. KoHCTpyrpoBaHue U u3ydeHue paboThl IEKTPOABUTATENS.

20. M3mepenue KII/] anmekTpoaBuraTeibHOM yCTaHOBKH.

21. OnbITBI TIO MCCIENOBAHUIO SIBJIEHUS SJIEKTPOMArHUTHOW HHIYKIIMH:
HCCIICIOBAHNE W3MEHECHHMM 3HAYEHUS W HAIIPABJICHUS HHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexanuueckoe aBwkeHue. MarepuanbHass Touka. (CucremMa OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBHKEHHA. PaBHOMEpHOE MPSMOJIMHENMHOE
nBrxeHue. HepaBHOMeEpHOE npsMONMHENHOE ABHKeHUE. CpelHssl U MIHOBEHHAs
CKOpOCTb TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TMpsiMOJIMHEWHOE nBMkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHHE MO OKpYykHOCTU. Ilepuon m yactora oOpalieHus.
JIuHeiHas u yriioBasi CKOpoCTH. LIEHTpOCTpEMUTENBLHOE YCKOPEHHE.

ITepsr1it 3akoH HeroTona. Bropou 3akon Herotona. Tperuit 3akon HeroToHa.
[IprHIMT Cynepno3ULINY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS IOKOSI, IPYTHE BUbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTrO
nanenus. JIBmwxenne ruraner BOKpyr ComHuoa. IlepBas kocmMuueckass CKOPOCTB.
HesecomocTh 1 meperpysku.

PaBHOBecue matepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne nmmmyinbsca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE ABUKEHHUE.

Mexanudeckass paboTa W MOLIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEepruu u paboTsl. [loTeHIManbHas SHEPrus Teia, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHAs SHEPTUS CKATOU NPYKUHBI. KuHetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.

1. HabGmoneHne MeXaHUYECKOro TBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHUE MyTed W TPACKTOPUN JBHXKEHHUSI OJHOTO M TOTO XK€ Teja
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne CKOpOCTH U YCKOPEHHUSI MPSAMOJIMHEMHOTO IBU>KECHHUS.
4. HccenenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBr>keHHs Tea 1Mo OKPY>KHOCTH.



9.

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

Habmoienne MexaHn4ecKuX sSIBICHUH, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paABHOMEPHOM U YCKOPEHHOM JIBU’)KEHUU OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tejla U ACUCTBYIOLICH Ha HETO
CHJIBI.

HabitoieHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUHU TEIL.

M3menenue Beca Tesna Npu yCKOPEHHOM JIBH)KECHHU.

[lepenaya ummyibca py B3auMOAECHCTBUM TEN.

[TpeoOpa3oBanus 3HEPTUU IPU B3aUMOICHCTBUH TEJL.

CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbca IPH a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.
HabroieHue peakTHBHOTO IBUKEHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOAHOM MAICHUH.
CoxpaHeHrne MEXaHUYECKON YHEPTHUH IIPU JBU>)KECHUU TeNa MO JEUCTBUEM
IIPY’KHHBL.

Jlabopamopnwie pabomot u onvimeot.

1.

10.

11.

KoncTpynpoBanue TpakTta s pa3roHa W JAJIbHEWIIET0 PaBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJIEHKKH.

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM ABUKEHHH IO
HaKJIOHHOW INIOCKOCTH.

UccnenoBanne 3aBUCUMOCTU MYTH OT BPEMEHU NPU PABHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TrHUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JABWKEHHH 0€3
HAYaJbHOM CKOPOCTH IIyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHHU OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenune )KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JIBI)KCHHH TeJa 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CWIBI YOPYTOCTU TMpPU TOABEME TIpy3a ¢
WCIIOJIb30BAaHNUEM HETIOABUKHOTO U TOJBUKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXPAHEHUS SDHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUA U BOJTHBI.



Konebarenproe aBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: TIEPHO/T,
4acToTa, aMIUIMTyna. MareMaTu4eckuil U NpyKUHHBIN MasTHUKU. [IpeBpaiieHue
SHEPIruu MPH KoJIeOaTeIHHOM JIBUKESHUH.

3aryxampmme  KoJjieOaHus. Beinyxnennele  kosnebanus.  Pe3onanc.
Mexannueckue BodHbl. (CBoiicTBa MexaHWueckux BodH. [IpomonbHbie W
MONepEYHbIe BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTPAHEHUs.
MexaHnyecKkre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKoOCTh 3Byka M BbicOTa TOHA. OTpakeHuwe 3Byka. MH}pa3Byk u

YJIBTPa3BYK.

Jemoncmpauuu.
1. HaGmronenune koyieOaHHMM TeN MOJA JEHMCTBUEM CHIIBI TSDKECTH M CHIIBI
YOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabitoieHue BoIHYKICHHBIX KOJIe0aHUI U pe30HaHca.

PacnipocTpaneHnre npoioibHbIX U IONEPEYHBIX BOJIH (Ha MOJIENHN).

Habmoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomot u onvimeot.

1. OmpeneneHue 4YacTOThl M IEpHoAa KojeOaHMM MaTeMaTHUYecKOro
MasiTHHUKA.

2. OmnpeneneHue 4acTOThl U EpHO/ia KOIeOaHUi IPYKUHHOTO MasiTHUKA.

AN e T

NccnenoBanue 3aBUCUMOCTY TIEpHO/Ia KOJIeOaHUIA MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH MEpUOAA KOJICOaHUHN NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. TlpoBepka He3aBHCHMOCTU Tepuoja KoJeOaHWil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoaa  KojeOaHui
MPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. VI3MepeHue ycKopeHus CBOOOHOTO MaeHHUS.
Paznes 10. DnekTpoMarHuTHoe moJie v 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. Illkana »JeKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoga cBera. CkopocTe cBeTa. BoiHOBBIE CBOMCTBA
CBeTAa.
Jlemoncmpayuu.
1. CBoOMCTBA ANEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie padbomot u onvimol.
1. N3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO
Tenedona.

Pa3znen 11. CBeTOBBIE SIBJICHHS.

JlyueBas  mMogmenr  cBera.  HMcrounmkm — cBeta.  [Ipsamonunernnoe
pacrnpoctpaHenue ceera. 3atMenust Connna u Jlyael. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBeTta. 3akOoH mpenomMieHUs cBera. llosHoe BHyTpeHHee
OTpakeHue cBeTa. lcrmonb30BaHWE MOJHOTO BHYTPEHHEIO OTPAXEHHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xox mydelt B mun3e. Ontudeckas cucrema oToarapara, MUKpOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Pasnoxenue Oenoro cBera B crektp. Onbitel Hbetorona. Crnoxenue
CHEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Jlemoncmpauuu.

[IpsiMonMHEHOE PacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n3o00paxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue caera.

OnTH4eCcKni CBETOBO/I.

Xon tydelt B coOuparoniei JnuH3e.

XO0J1 1ydeu B paCCEUBAIOLIEH JIMH3E.

[Tomy4yenue n3o00paxeHut ¢ MOMOIIBIO JIMH3.

[Tpunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens riasa.

11. PaznoxxeHue 0eaoro cBera B CHEKTP.

12. ITosrydyeHnue 6enoro cBeTa nNpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie padbomwt u onvimot.

1. HccnenoBaHne 3aBUCUMOCTH YIJIa OTPaXKEHUs CBETOBOTO Jiydya OT yrija
najcHusI.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPeIMETA B IIJIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTiia IPEJIOMJIEHHUS] CBETOBOTO JIyda OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyueHue n300pakKeHHM ¢ TOMOIIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMpAaroIeit
JIUH3BL.

OnbITHI TTO Pa3I0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnpIThl O BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOIEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.
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Pa3nen 12. KBanToBble siBJIeHHUS.

OmnsiTel Pe3epdopaa u mmanerapHas mojaenb atoma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta atoMmoM. KBaHTsl. JInHEHYaThIE CIIEKTPBI.

PamnoaktuBHOCTh. Anbda, O6eta- 1 raMmma-uzinydeHusi. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wMogpens aromHoro sapa. HWM3oronsl. PagmoaxTrnBHBIE
npeBpaueHusd. [lepuoa nomypacmajia aTOMHBIX SIAED.

SAnepHble peakuu. 3aKOHBI COXPAHEHUs 3aps0BOTO M MAacCOBOTO YHCEIN.
DOHeprusi CBsA3M aTOMHBIX sAnep. CBA3b Macchl W SHEprud. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprunt CotHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAMOAKTUBHBIX H3IIYYCHUNM Ha JKHUBBIC
OpraHU3MBL.

Jlemoncmpayuu.

CriexTpbl U3Ty4EHHUS U TOTJIOUICHHUS.

CnekTpbl pa3IM4HbIX Ta30B.

CnekTp Bozopoa.

Ha6onienue TpekoB B kamepe Bunbcona.

PaboTa cuéTurika HOHU3UPYIOLIUX U3TyYEHUH.

Perucrpatus u3inyyeHus NpUpoOAHbIX MUHEPAJIOB U ITPOYKTOB.
Jlabopamopnwie padbomut u onvimeot.

1. HaGmroneHue CIIOMIHbBIX U TIUHEHYAThIX CIIEKTPOB U3TYUYESHHUS.
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2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUH YACTHUIBI IO TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusim).

3. H3MepeHue paairoakTUBHOTO (pOHa.

IHoBTOpHUTEIbHO-0000 AN MOIYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOTYJb MPEAHA3HAYEH ISl CHCTeMaTU3alluu
1 000011IeHNS TTPEAMETHOTO COCP>KAHUS U OTbITA ACSITEIBHOCTH, TPUOOPETEHHOTO
MpU U3YYCHUHU BCEro Kypca (U3MKH, a TakKe IS MOATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY MO (Pu3MKe I 00Yy4YaroIIuXcs, BBIOPABIIMX ITOT
y4eOHBIN MpeIMeT.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JeSATETLHOCTH, HA OCHOBE KOTOPHIX 00€CIIeUNBACTCS JTOCTHKEHUE TTPEAMETHBIX U
METaNnpeJIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHHUAMH OOBSICHITH (PU3MUECKHUE
SBJICHUS, TPUMEHSISI TOJy4YeHHbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIIMIIATIBEHO JEATEIBHOCTHBIN XapAKTEP JAHHOIO Pa3eiia peain3yeTcs 3a
C4€T TOrO, 4YTO 00YHAIOUIUECS BBITOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:



Ha OCHOBC IIOJYYCHHBIX 3HAHUM paciio3HaBaTb M HAY4YHO 00BACHSITH
(1)I/IBI/I‘IGCKI/IC SIBJICHHUS B Opr}KaIOHICﬁ IIpupoac u HOBCCHHGBHOﬁ KHN3HH,
HCIIOJIBb30BaTh HAYYHBIC MCTOAbI NCCIICIOBAaHMA (1)I/ISI/I‘I€CKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI IIPOBCPKHU T'MITIOTE3 U ITOJTYUYCHUA TCOPCTUICCKHUX BBIBOJIOB,
O00BACHATH HaY4YHBIC OCHOBBLI HanOoJIee BaKHBIX I[OCTH)KGHI/If/'I COBPCMCHHBIX
TCXHOHOFHﬁ, HaIIpUMCP, IIPAKTHYICCKOI'O UCIIOJIb30BaHUS Ppa3JINIHbIX HCTOYHHUKOB

SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHMsI BCEX M3BECTHBIX BUIOB
SHEPrUHU.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne pu3mku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HAMpPaBIECHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METANIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbrare usyuenus Gu3MKU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs

y oOyuatomerocsi 0yayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
(u3HYecKol HayKH;

- ICHHOCTHOE OTHOIICHUE K TIOCTUKEHUSM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaaaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

- TOTOBHOCTb K aKTUBHOMY y4aCTUIO B 00CYXI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
(duzuKwy;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-ITUYECKUX IPUHIMUIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3cTeTHYEeCKOro BOCIIMTAHUA:

- BOCHPUSITHE ICTETHUECKUX Ka4deCTB (PU3NYECKON Hayku: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:

- OCO3HAHHWE IEHHOCTH (U3UYECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUILIEN COCTaBIISIOLICH
KYJBbTYPHI;

- pa3BUTHE HAYYHOW JIIOOO3HATEILHOCTH, MHTEpeca K HCCIIe0BATEIbCKON
NEeSTENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJryyms:

- OCO3HaHUE IIEHHOCTH Oe30macHoro obpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE€30MAaCHOTO TMOBEACHHS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- chopMHPOBAHHOCTH HaBbIKA pedieKcruu, TPU3HAHUE CBOETO MpaBa Ha OIITUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPY10BOI0 BOCIIMTAHMS:

- aKTHMBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHv3allik, TOpoJia, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOUIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA;



e - HHTEPEC K MPAKTUUECKOMY HU3yUYCHHIO MPO(ECCHid, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHUS:

e - OpUCHTANUS HA MPUMEHCHHE (PU3WYECKUX 3HAHWNA JJI PEIICHUS 3a7ad B
00JTaCTH OKpYXKAIOMIEH Cpenpl, IIAaHUPOBAHHS ITOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX TOCJICICTBHH JUISI OKPYKaIOIEH CPEJIbl;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa AKOJOTHYCCKUX MPOoOJeM M IyTeH HX

pelieHus;

e 8) azanTanmuM K HM3MEHSIIOIMMCSI YCJOBHMSIM COLMAJIbHOW W NMPHPOIXHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCICIOBAaHUN U
IPOCKTOB (DM3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
APYrux;

e - TIOBBIIIIGHHE YPOBHSA CBOEH KOMIICTEHTHOCTH dYepe3 IPAKTHYECKYIO
TSI TCIILHOCT;

e - OTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHI, B TOM YHUCIIE (POPMYIHPOBATH
UJIEH, OHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
($u3uKwy;

e - [UTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

e - CTpPEMJICHHE aHAJM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs TPOrpaMMbl O (PU3UKE Ha YPOBHE OCHOBHOTO 00IIIETO
oOpazoBaHusi y oOywaromierocs OyayT copMupoBaHbl MeTamnpeaMeTHbIE
pe3yabTaThl, BKIIOYAIOIIUE TT03HABATEILHBIC YHUBEPCAIbHBIC YUeOHBIC TCHCTBYS,
KOMMYHUKATUBHBIE  YHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3oBble JjornyecKkue 1eMCTBUA:
e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHUN);
e YCTaHABIWBAThH CYIICCTBEHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHHUS JIJISI
00001IEHHS ¥ CPaBHEHUS;



BBISIBIIATh 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCMaTPUBAEMbIX (pakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBICHUSIM;
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3U TPHU H3YYCHUU (PU3HUECKHUX
SBJICHUM U MTPOLIECCOB, JAEJIaTh BEIBOABI C UCIIOJIb30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTaTh TUIIOTE3bI O B3aWMOCBS3SX
(bu3HUEeCKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh C1I0Cc00 pelieHus yueOHoM hu3nuecKkoi 3a1auu
(cpaBHEHHME HECKOJNBKHX BapUAaHTOB pEIICHHsA, BBIOOp Hambosee
MOAXO/SIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBarejbCKue AeiCTBUA:

UCITI0JI30BATh BOIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT MIO3HAHMS,
IPOBOJUTEH 10 CAMOCTOSITENIBHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOMXKHBIN
(U3HUECKUIl 3KCIEPUMEHT, HEOOIbIIOE HCCIEAOBAHUE (PUIUYECKOTO
SABJICHUS;

OLICHMBATh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
HOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU KCIIEPUMEHTA;

CaMOCTOSITENIbHO (DOPMYIHPOBATh 000OIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEAEHHOTO HAOIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalbHeWllee pa3BUTHE  (DUIUUECKUX
MPOLIECCOB, @ TAKXKE BBIIBUTATh MPEINOJIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIC METOblI, HHCTPYMEHTHI U 3aMpPOChl MPU MOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4€TOM TMPEAJIOKEHHOU Y4eOHOU
dbu3nyecKoii 3a1a4u;

aHAJIM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3ITUYHBIX BUJOB U POPM TIPEICTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYI0 (OpMy TpeACTaBICHUS
uHDopMaIMU U WUTIOCTPUPOBATH peIIaeMble 3aJladydl  HECJIOKHBIMU
CXeMaMHu, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:

B XoA€ OOCYyXJeHUs y4eOHOro MaTepualia, pe3yJbTaToOB Ja0OpPATOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh WJEU, HAllCJICHHbIE HA pELICHUE 33Jaud U MOIAepKaHHE
01aroxe1aTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOW CYXICHHS C CYXACHUSIMH JPYTHX YYaCTHUKOB
auanora, oOOHapy>XMBaTh pa3IU4nue U CXOACTBO MO3UIHII;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;



myOJIMYHO TMPEACTABIATh PE3YIbTAThI BHIMOIHEHHOTO (DU3MYECKOTO OMBITA
(9KCTIepUMEHTA, UCCIICOBAHUS, IPOEKTA);

MOHUMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMaHIHOM U MHAWBU Ty aJIbHOM
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD [IEJTH COBMECTHOU NIESTeNbHOCTH, OPTaHU30BBIBATh JEHCTBUSA
no e€¢ MJOCTIDKEHHIO: paclpenessiTh poyd, oOCyXIaThb MpOIEecChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTHrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMaH/IbI,

OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranmsamnus:

BBISIBIIATH MPOOJIEMBI B )KM3HCHHBIX M YUYEOHBIX CHUTYaIUSX, TPEOYIONTUX
TUTSI peTieHus PU3NIECKUX 3HAHWM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX MOAXOJAaX TMPUHATUS  PEIICHUN
(vHAMBUAYaTbHOE, TPUHSATHE PEIICHUS B TPYIE, NMPUHATHE PEIICHUM
rpymmoii);

CaMOCTOSTEIIEHO COCTABJIAThH aJITOPUTM PEIICHHs (PU3UICCKON 3aauul UK
IUTaHa KCCIEAOBAHUS C Y4ETOM HMMEIOIIUXCS PEeCypCcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIpejlaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpOJI]:, SMOLMOHAJIbHbIN NHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAallUH U IIpeJJIaraTh IUIaH €€ N3MEHEHNS;
OOBSCHATH NPUYUHBI  JIOCTIDKEHUS  (HEAOCTHIXKEHHUSI)  Pe3yJbTaToOB
JesITeNIbHOCTH, AaBaTh OILICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YHUCIJIE B XOJ BBINOJIHEHUS
(u3MUeCKOro UCCIENOBAaHMUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIA U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO APYTOro YeJIOBEKa B X0JI€ CIOpa UIH JUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pPelIeHUu (PU3NUECKUX 3a]a4 WU
B YTBEP’KJICHHIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEIMETHBIE PE3YJIBTATBI



K xoniy oOyuenusi B 7 Kjacce IpeIMeTHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE U  XUMHUYECKHE  SBJICHHS,
HaAOJI0/ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (DU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAsS
cuna,  gedopmamus  (ympyras, IutacTuyeckKas), HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznuuath siBaeHus (audQysus, TEMIOBOE JBUKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JBUXKEHUE, HWHEpIUs,
B3aMMOJCHCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOW OCHIO
BpallEHUs, Iepelada JaBJICHUS TBEPABIMU TEJIaAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMoc(epHOE JMaBJICHHE, IUJIaBaHUE TeJ, MPEBPAICHUS MEXaHUYECKOU
SHEPIruM) MO ONHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKpYXAIollleM MHpEe, B TOM 4HCIEe (PU3NYECKHUE SIBICHUS B MPUPOJIE:
IpUMEpPBI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMHM B KUBOW U HEKHUBOMU
Npupojie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro AaBlieHUs] HA >KUBOW OpraHu3M, IUIaBaHUE PbIO, phlUaru B
TEJIEe YeJIOBEKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIE CBOMCTBA TEN U (PU3UUECKHUE SBJICHUS, UCIIOJIb3YSI
dusnueckue BeMUrHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YNPYTrOCTH, CUJIa TSAKECTH, BEC TeJa,
CuJia TpeHusl, JaBiieHue (TBEPIOTO TeJa, )KUIAKOCTH, ra3a), BEITATKUBAIOIIIAS
Cuja, MEXaHW4YecKass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO(DPUITMEHT TONE3HOTO JEHCTBUS MEXAaHU3MOB, KHHETHYECKas U
MOTEHIIMAJIbHAST DHEpPTus), MpPH OMUCAHUMU TMPABWIHHO TPAKTOBATh
(bU3UYECKHI CMBICIT UCIIOJIB3YEMBIX BEJTUYMH, UX O003HAUYCHUS U €TUHUIIBI
bu3UYECKUX BEIUYUH, HAXOIUTh (hOPMYJIbI, CBS3bIBAIOIINE JaHHYIO
¢u3HUeCcKyl0 BEIWYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepru30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS W IPOIIECCHI,
UCIOJIb3YsI TIpaBUia CIOKEHHUs cuil (BAOJIb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUjIo paBHOBecHs pblyara (0o0ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YEeCKOH



SHEPruu, NpPH ITOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKUChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MUECKHE SBICHHS, IPOIIECCH U CBOMCTBA TeIl, B TOM YHCIIE
M B KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKHUX IIaroB ¢ onmopod Ha 1—2 M3yuyeHHBIX CBOMCTBA (DPU3UUECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemath pacu€THele 3a7ayd B 1—2 JEHCTBUS, HCHOJNB3Ys 3aKOHBI H
dbopMybl, CBs3BIBarONINE (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHAIIM3a
YCIIOBHS 33/1a4M 3aMHMCBIBATh KPATKOE YCIIOBUE, MOJICTABIATh (DU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMUTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIIECHUs 3a]1a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIY4YeHHOU (PU3NYECKON BETUUHMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU TOMOIIH
(pU3HUECKUX METOJ0B, B OITMCAHUU UCCIIEIOBAHUS BBIICISATH POBEPSIEMOE
peanoJIoKeHue (TUIIOTE3Y ), pa3IndaTh U HHTEPIPETUPOBATH OTYyUYEHHBIN
pe3ysbTaT, HaXOIUTh OLIMOKM B XOJE ONbITA, JEJaTh BBIBOABI IO €ro
pe3yJbTaTam;

OPOBOAWTH OMBITHI TO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
(¢u3nUecKux CBOUCTB Tel: (POpMyIUPOBATh MPOBEPSEMBbIE MTPEITOTOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0AKEHHOIO 000pYy/1I0BaHUS, 3aIIUCHIBATH X0/
ombITa U (HOPMYIUPOBATH BHIBObI;

BBIMOJHATH MpPSMbIE HU3MEPEHHUSI PACCTOSHUS, BPEMEHM, MAacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
uM(dpoBbIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOJUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
APYrof C HCIOJIB30BAHUEM MPSIMBIX H3MEPEHUU (3aBUCHMOCTH IYTH
PaBHOMEPHO JABIKYIIIETOCS TeJia OT BpEMEHU JBUKCHHSI TENIa, CUITbI TPEHUS
CKOJIBKEHHUs] OT Beca TeJla, KadyecTBa OOpabOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbl TPEHMS OT IUJIOLIAIU COMPUKOCHOBEHUS TEJl, CHUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOUICH CUJIBI OT 00BEMaA
NOTpYXEHHON YacTH Tella U OT IUIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTHU
OT IJIOTHOCTH TeJNa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMA
IUIaBaHUsl TeJ, YCIOBUN paBHOBECUs pblyara U OJOKOB), Y4acCTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEIOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh WM3MEpPEHUs, CIeAysl MPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yNnbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHJE



MPEAJIOKEHHBIX TAONHII U TPaPUKOB, JENAaTh BBIBOIBLI IO pe3yJbTaTaM
UCCJIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIC HU3MEPCHUS (PU3NYECKUX BEIMYHUH (TUIOTHOCTH
BEIIIECTBA )KUJIKOCTH U TBEPIOTO TeJa, CUjla TPEHUS CKOJILKEHUS, IaBIICHUC
BO3/lyXa, BBITAIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TOTPYXKEHHOE B
KUAKOCTh  TeNo, KOAIDPUIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAys MNPEII0KEHHON HWHCTPYKIUU: TPHU BBITOJIHEHUH
U3MEPEHU COOMpaTh JKCIIEPUMEHTATBHYI0 YCTAHOBKY M BBIYHCIISATH
3HAYEHUE UCKOMOU BEJIMYHUHBI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MacHOCTH TIpu paboTe ¢ 1a00paTopHbIM
000pyI0BaHUEM;

yKa3bpIBaTh TMPHUHIMIBI JCHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, IUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMeTp,
phIyar, MOBKHBIN M HETIOABMKHBIN 0JI0K, HAKJIOHHAS ITIOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YyUYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX oOmnucaHus (B TOM YHUCIE:
MOAIIAITHAKN, YCTPOWCTBO  BOJOIPOBOJA, THIAPABIMYECKHN Tpecc,
MaHOMETp, BEICOTOMED, TIOPIITHEBO HACOC, aPEOMETP), UCTIONIB3YsI 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SIBJICHUI U HEOOXOUMbIe (PU3HMUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHWNA B TIOBCEAHEBHOM
KU3HH JIJIs1 oOecriedueHnsi 0€30IMacHOCTH TPpU oOpaIieHuu ¢ mpudopamMu 1
TEXHUYCCKUMH yCTPONUCTBAMHU, COXPAHEHUS 3IOPOBbS U COOJTIOICHUS HOPM
AKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIIEH CpeJIe;

OCYIIECTBJISITh OTOOP HCTOYHMKOB wuHpopmanmuu B VHTepHeTe B
COOTBETCTBHUH C 33JIaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIIUXCS
3HAHUM ® TyTEM CpPaBHCHHMS PA3IMYHBIX HCTOYHHUKOB BBIJCIATH
uH(pOPMAITUIO, KOTOpas SIBJISETCS MPOTHBOPEUMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIH30BaTh MPHU BBHIMOTHEHUH y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATypy PU3UIECKOTO CONIEP KaHUs, CIIPABOYHBIC MATEPUATIbI, PECYPCHI
cetu Uutepner, BnaaeTh mnpuéMaMH KOHCIICKTUPOBAHHUS  TEKCTa,
npeobOpazoBanus HHGOPMAIIUUA U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE NMHCHMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMaIuu (PU3NYECKOTO COAEPKAHUSI, B TOM
qHUCIIe MyOJIUYHO JeNaTh KpaTKUE COOOIIEHHUS O PE3yIbTaTax MPOEKTOB WIIN
y4eOHBIX WCCJIENOBAHHM, TIPH 3TOM TPAMOTHO HCIOJIb30BaTh M3YUYEHHBIN



MOHSATUUHBINA ammapaT Kypca (U3WKH, COMPOBOXAATh BBICTYIUICHUE
IIPE3EHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN pacrpeaeisiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJayaMu,
CIICIUTh 3a BBIMIOJHEHHMEM IUIaHA JCHUCTBHM, aJeKBAaTHO OIICHHBATH
COOCTBEHHBIM  BKJAJ B  JEATCIBbHOCTh  TIPYMIbI,  BBICTPAMBATH
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOITUX.

K xonIty oOyuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JABUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIINYECKUE U
amop(Hble TeJa, HACBHIILEHHBIH W HEHACBHINIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TeMIEeparypa, BHYTPEHHsS SHEPIHs, TEIUIOBOW JIBUTaTEb,
AJIEMEHTAPHBIN AJIEKTPUUYECKHUM 3apsisl, AIEKTPUUECKOE IOJIE, TPOBOJHUKH
U JUBJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pa3nuuaTth sSBJICHUS (TEIUIOBOE pacllUpeHHe M cXkaTue, TerJionepenaya,
TEIJIOBOE PaBHOBECUE, CMAUYMBAHUE, KAlIWJUIAPHBIE SIBJICHUS, HCIIAPEHHUE,
KOHJIEHCAlUsl, IUIaBJIEHUWE, KpHUCTAJUIM3auus (OTBEpJEBAaHUE), KHUIICHUE,
Terioneperaya (TEeTIONpPOBOAHOCTb, KOHBEKIHS, U3IIy4YECHHE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHUE 3apsAJI0B, IEUCTBHS 3JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE MArHUTOB, JACHCTBUE
MarHUTHOTO MOJI Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHAYKIINS)
M0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE HM3YUYEHHBIX (PU3MUECKUX SIBJICHUH B
OKpY)XalollleM MHpE, B TOM uHcie (PU3UUYECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KalNWUIAPHBIE SIBJICHUS B MPUPO/IE,
KpUCTAJUIBl B Ipupoje, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3emit, aperd MoIr0CcoB, poJib MArHUTHOTO MOJIS ISl dKU3HU Ha 3eMIie,
NOJIAPHOE CHUSHHUE, MPU ITOM TNEPEBOJUTH MNPAKTUYECKYIO 3a7ady B
yueOHY10, BBIACNATh CYUIECTBEHHbIE CBOMCTBa (NMpHU3HAKH) (PU3NYECKUX
SIBIICHU;

OTMUCHIBAaTh U3yYEHHBIC CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIIOIB3YS
¢u3nyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrHsi, KOJIUYECTBO
TEIUIOThI, YJE€lbHAsd TEIJIOEMKOCTh BELIECTBA, yJ€JbHas TEIUIOTa
IUIaBJICHUS, YJENbHas TeIaoTa napooOpa3oBaHUs, YZENbHas TEIUIoTa
CrOpaHHs TOIUIMBA, KOIPQPUIMEHT IOJIE3HOIO JAEHCTBUS TEIIOBOM



MAaIlIMHbI, OTHOCUTENIbHAS BIAKHOCTD BO3yXa, DJIEKTPUUECKHAN 3apsl, CUIIA
TOKa, DJEKTPUYECKOE HANpPSOHKEHHWE, CONPOTHUBJICHUE MPOBOJAHUKA,
yJIeNIbHOE COMPOTHUBJICHHUE BEIIECTBA, pa00Ta U MOIIIHOCTh dJIEKTPUUECKOTO
TOKa), MpPU OMNHCAHUU TMPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICIT
MCIIOJIb3YEMBIX BETUYHMH, 0003HAYCHUS U €TUHUIIBI PU3NUECKUX BEIUYHUH,
HAaXOAUTh (POPMYJIBbI, CBS3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIHUYHUHY C
IPYTUMU BEJIMYMHAMH, CTPOUTH TpadUKu H3YUYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKNX BEJINYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBIECHUS M IPOLECCHI,
WCIIONIb3Ysl OCHOBHBIE IIOJIOKEHHS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHILIMII CYNEPHNO3ULMHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa I yyacTKa LI, 3aKOH
Jlxoynsa—JleHna, 3aKk0H COXpaHEHHs SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHUE;
OOBACHATH (PU3MYECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMl NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOrMuecKux
IaroB ¢ Omopod Ha |—2 M3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHUM,
(U3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peuate pacy€THhIE 3aJadyd B 2—3 JEWCTBHS, HCIOIB3YS 3aKOHBI H
(GopMyibl, CBsI3bIBAIOLIUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBUS 3aJauyd 3allMChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUISl pelIeHWs 3aJaud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEoOXoAuMbIe JUIsl €€ peleHus, NPOBOAUTH PACUETHI M CPABHHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JAHHBIMHU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIU
(u3NYECKUX METO/IOB, MCIOIb3Yysl ONUCAHHE HCCIEOBAaHUS, BBIICIATDH
IPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHMBAaTh MPABWIBHOCTh MOPSAKA
IPOBEJEHUS UCCIEIOBAHUS, JENATh BBIBOIBI;

OPOBOJUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SBJICHUH WU
(¢u3znyecKux CBOMCTB Tel (KAMUUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUHM OT I[BETa H3JIydarolle (TMorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IJIomana €€ IOBEPXHOCTH, DJIEKTPHM3alMs Tea U B3aWMMOJEHUCTBHE
JJEKTPUYECKUX 3apsA0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHWUTOB, JEHUCTBUSA
MAarHMTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBa 3JIEKTPOJBUraTelsl IMOCTOSHHOIO TOKa): (opMyIupoBaTh



MpOBEpsiEMbIe MPEINOI0KEHNs, COOUPaTh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHusl, ONMMUCHIBATH X0/ ONBITA U (DOPMYITUPOBATH BHIBO/IbI;
BBIIOJIHSTH MIPSIMBIE H3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHON BIAXKHOCTH
BO3/lyXa, CHJIbI TOKa, HANPSKEHHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (DU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COIFOTHOM TOTPEITHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMYUHBI OT
IpPYyrod C UCHOJIb30BAaHUEM  TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOIAAU IOIEPEYHOro
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOAHMUKA, CUJIBI TOKA,
UAYLIEr0 Yepe3 MPOBOJHMK, OT HAaNpsDKEHWsT Ha  [POBOJHUKE,
HCCIIEIOBAHUE IMOCIEAOBATEIBHOIO M  MApPAJUIEIBHOIO  COEAUHEHUN
MIPOBOJIHMKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMS, CIeAysd NPENIOKEHHOMY IUIaHy, (PUKCHUpPOBAThH
pe3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOIHI U TpaUKOB, 1€TaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAaHNUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHHS] (PU3NYECKUX BEIWYUH (yAelIbHas
TEIJIOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIBHY YCTaHOBKY, CIIEysl MPEIJI0KEHHON MHCTPYKLMH, U
BBIYMCIIATHh 3HAUECHHUE BEJINUNHBI;

coOJI0/1aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ J1abopaTOpPHBIM
000opyI0BaHUEM;

XapaKTEepU30BaTh MNPHUHIMUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, apoBasi TypOHHaA, aMIIEpMETP, BOIBTMETP,
CUETYMK IJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeIOXPaHUTEIH, HIEKTPOMATHUT, AJIEKTPOBUTATENb OCTOSHHOTO TOKA),
UCIOJIb3Yysl 3HAHMS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH W HEOOXOIUMBIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIIbHbBIE
nprOOPHI IO CXEMaM U CXEMaTHUHBIM PUCYHKaM (’KHIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUIPOMETP, ABUIATENIb BHYTPEHHEIO CrOpaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKHX LIEeTel C
NOCJIEN0BATENBHBIM U MapAJUIEIbHBIM COCIMHEHUEM JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHHS JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HH(OpPMALMIO O  MPUMEPAX)
MPAKTUUECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TMOBCEIHEBHOMN



KU3HU A1 o0ecriedeHusi 0€30MacHOCTH MPH OOpallleHUuH ¢ pudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/I0POBBS U COOIIIOICHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIEeH cpesie;

OCYWIECTBIIATh TOUCK HMHPOpMAaLUU (PUIUYECKOTO COACPKAHUS B
WNuTepHere, Ha OCHOBE WMEIOIIUMXCS 3HAHUW M TYTEM CpPaBHEHUS
JOTMOJTHUTEIBHBIX UICTOYHUKOB BBIACIATH HH(POPMAIIHIO, KOTOPAst SABISETCS
IPOTUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBITIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISPHYIO
IUTepaTypy (GPU3MUECKOro Co/epKaHus, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
cetu UHTepHer, BiIageTh MNpUEMaMH KOHCIEKTUPOBAHUSA  TEKCTa,
npeodpazoBaHusl UHPOPMAILIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UUYECKOTO
COJICpKaHUSA, B TOM YHCJIE MyOIMYHO MPEICTABISATH PE3YIbTaThl MPOSKTHOM
WJTH UCCIIEIOBATENBCKOM MEATENBHOCTH, TIPU 3TOM I'PAMOTHO UCTIOIB30BaTh
U3yYEHHBbI TOHATUHHBIM anmapaT Kypca (OUM3HMKH, COINPOBOXKAAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpHU BBIIOJIHEHUU YUYEOHBIX TPOEKTOB M HCCIENOBAHUN (U3NUECKUX
MPOLIECCOB pacCTpedeaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICIUThH 32 BBHIMIOJTHCHUEM IUJIaHA JCHCTBUHA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKIax B
JESITeNIbHOCTh TPYIIIIBI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMO/IEHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3periarh KOH(IUKTHL.

K xoH1y 00yueHus B 9 kJacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMA OTCU€Ta, MarepuajgpHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMXKEHHMS, Aedopmarius
(ympyrasi, mnjacTuyeckas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IMEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTPhl UCITYCKAaHUS U TMOTJIONIeHUs, aib(a, 0eTa- U raMmma-u3ayyeHus,
U30TOIbI, SIZIEPHAS DHEPIETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JIBMXKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJI, pEaKTUBHOE JABM)KEHHE, KOjeOaTelnbHOE IBMKEHME (3aTyXarolue U
BBIHYK/ICHHbIE KOJIe0aHus1), PE30HAHC, BOJIHOBOE JBUKEHHE, OTPAKEHUE



3BYKa, MNPSIMOJIMHEWHOE PACHpOCTPAHEHHE, OTPAKEHHE U NPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKeHHE OEJIOTo CBETa B
CIIEKTP M CIIO)KEHUE CIEKTPAJIbHBIX IIBETOB, JHCIEPCUS  CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEMYATOrO CIEKTpa
M3JIy4YEHHMs]) TI0 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpy)XarolieM Mupe (B TOM 4YHcie (U3MYECKUe SIBICHHUS B TMPHUPOE:
IPWINBBI U OTJIMBBI, IBUAKEHNE T1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, IBE€Ta Tell,
ONTHYECKHUE SBJIEHUS B MPUPOJE, OMOJOTMYECKOE AECHCTBHUE BHIMMOTO,
yabTpauOJIETOBOIO W  PEHTITCHOBCKOTO M3Jy4eHUH, €CTECTBEHHBIM
paZvoOaKTUBHBIM (OH, KOCMHYECKHE JyYd, PaJUOaKTUBHOE HU3IyYCHHUE
OPUPOJIHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M YeJIOBEKa), IPU STOM IEPEBOAUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUU;

OTHCHIBAaTh U3yUYEHHBIE CBOMCTBA Tell U (PU3UUYECKUE SBICHUS, UCIIONIb3YS
(¢usnyeckue BETUYMHBI (CpeaHSi U MTHOBEHHass CKOPOCTh Tejla Npu
HEPaBHOMEPHOM JBW)XEHUH, YCKOpPEHHE, NEpEeMEIIeHHE, MyTbh, YIJIoBas
CKOPOCTb, CHJIa TPEHUs, CHUJIa YIPYrOCTH, CHJIa TSDKECTHU, YCKOPEHUE
CBOOOJHOIrO TMaJEeHMs, BEC Tejla, HUMIYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4yeckass paboTa M MOIIHOCTb, NOTEHIUAlbHAas JHEPrus Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAS SHEPrus CKaTON
MPYXUHBI, KHHETUYECKasi SHEPTHsl, OJTHAsI MEXaHUYECKasi SHEPTHS, IEPUO]T
M 4acToTa KoJeOaHWi, JJIMHAa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IOKAa3aTelb MPEJIOMIIEHUS Cpeabl), NP ONUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEJIMYUH,
0003HaUeHUs W EeAUHMIIBI (PU3MYECKUX BEJIMYUH, HAXOAHUTH (POPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEJIMYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHUH;
XapaKTepu30BaTh CBOMCTBa TeJl, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
HCIIONIb3Ysl 3aKOH COXPAaHEHHs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHLUI CYNEPIO3UIMN CWJI, TPUHLUUII OTHOCHUTENIbHOCTH [ anwnies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apsSJ0BOTO U MACCOBOTO YHCEI
IpHU AJEPHBIX PEAKIUSAX, IPU ATOM JAaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;



OOBSCHATH (PU3MUECKHE IPOILIECCHl M CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMUECKUX
IIaroB C OMOPOM Ha 2-3 HM3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHUM,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 331a4d (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
MCIIOJIB3YS 3aKOHBI ¥ (DOPMYIIBI, CBSA3BIBAIONINE (PU3NUECKUE BETMUMHBL: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ]aul 3alHMChIBaTh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIOIINE WM U30BITOYHBIE JIaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOMUMBIE JJIsl PEIICHUs, TPOBOAUTH pacu€Thl M  OICHUBATH
PEATUCTUIHOCTD MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
¢U3NYECKUX METOMIOB, HCIONB3Yys ONMUCAHHE HWCCIECNOBAHUS, BBIICIATDH
MpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh IMOPAIKA
OPOBEIACHUSI  HMCCIEAOBAHUSA, JEJaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUI U OIIBITOB,;

OPOBOAWTH OMBITHI MO HAOMIOACHWIO (PU3UYECKUX SBICHUM WIH
(u3HUecKUX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHUsI SHEPTUH, 3aBUCHUMOCTh TEpHOAa KOJEOAHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KOJIeOaHUM, IPSIMOJIMHEWHOE paclpoCTpaHEHHE CBETa,
pas3joxeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKajie W CBOMCTB M300pa)k€HUs NpeaMeTra B coOuparolen
JUH3e, HAOIIOJeHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSTENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO  Habopa
000py10BaHus, ONUCHIBATh X0/ OMbITA U €0 PE3yJIbTaThl, (HOPMYIUPOBAThH
BBIBO/IBI;

POBOJUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX HU3MEPEHUHN, OTPEICIIsIs
CpelHee 3HayeHuEe Hu3MepsieMoll Benu4yuHbl ((POKYCHOE pacCTOsSHUE
coOuparomieid JMH3bI), OOOCHOBBIBAaTH BBHIOOp croco0a HW3MepeHus
(M3MepuTeIHLHOTO MPUOOopa);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
MCIOJIb30BaHUEM NPSAMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MTPU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadalbHOM CKOpOCTH, MepHoia
KOJIeOaHMIT MaTeMaTHYeCKOT0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKEHHUs CBETa OT yrja MaJeHUs U yIiia MPEJIOMIICHUS OT yriia
NaZieHusi): IUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSTENIbHO CcoOUpaTh
YCTaHOBKY, (UKCUPOBATh pE3yJNbTaThl MOJTYYEHHOH 3aBHCHUMOCTH



¢u3nyecKnx BEJIWYMH B BUE TaOMUI] U rpadukoB, IeiaTh BBIBOIBI 10
pe3yJsibTaTaM MCCIEI0BAHNUS;

MPOBOANTh KOCBEHHBIE W3MEpEHUsl (U3MUECKUX BEIUYUH (CPEIHSS
CKOPOCTb U YCKOPEHUE TeJla IPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJHOIO TaJ€HUs, JKECTKOCTb MPYKUHBL, KOIPPUIMEHT TpPEHUs
CKOJIbJKEHUS, MEXaHU4ecKass pabdoTa M MOIIHOCTb, YacTOTa U IEPUOJ
KOJIe0aHUII MAaTeMaTU4eCKOro W MPYKMHHOT'O MAasiTHUKOB, ONTHYECKas
cuia COOMparoIe JWH3BI, pPaTUOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCHEPUMEHTANbHYIO YCTAaHOBKY M BBINOJHSTH
U3MEpEHMs], CleAysl MPENOKEHHOM HMHCTPYKLMH, BBIYUCIATH 3HAYCHHE
BEJIMUMHBI U aHAJU3UPOBATh MTOJIyYEHHBIE PE3YJbTAThI C YUYETOM 3a/1aHHOM
ITOIPEIIHOCTH H3MEPEHN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UYECKUX MOJENEH:
MarepuaibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUYECYHBIM HMCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IJITaHeTapHask MOJIEJIb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO $/1pa;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM YHCIE:
CIHUIOMETp, MATYMKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHs, pPaKeTa,
9XOJOT, OYKH, MepHuckorn, ¢oToannapar, OINTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, KaMepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3MYECKHX SBJICHUH U  HEOOXOIUMbIE  (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTETHHBIX MPHUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPU
pelieHnr  y4eOHO-TIPAaKTUYECKUX  3a7ad, OMNTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paKeHHI B IMJIOCKOM 3epKajie U cOOUparouiei JuH3e;
OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HH(OpPMALMIO O  NPUMEPAX)
NPAaKTHYECKOTO HWCIOJb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOHCTBAMHU, COXPAHEHHUSI 310POBbs U COOJIIOJIEHUSI HOPM
AKOJIOTMYECKOTO NTOBEACHUS B OKPYKAIOILEH CPEAE;

OCYIIECTBJIATh TMOUCK HWHGOpMAMK  (HU3UYECKOTO COJACpPKAHUS B
WuTepHeTe, caMoCTOATEIbHO (HOPMYNIUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
IyTU ONpPEAENIEHUs] JOCTOBEPHOCTH IMOJIyY€HHON MH(OpMalMM HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJIHUTEIbHBIX HICTOYHHUKOB;



WCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJISAPHYIO
JIUTEpaTypy (PU3NUECKOr0o COJEpKaHus, CIIPABOYHbIE MaTEPUAIIbI, PECYPCHI
cetu MHTepHer, BnaaeTh NpUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl THPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MH(POPMALlMM U3 HECKOJIBKMX HCTOYHUKOB (PH3UUYECKOTO COICpIKAHUS,
MyOIMYHO NPECTABIATh PE3yIbTaThl IPOEKTHON WM MCCIIEI0BATENbCKON
NEATENbHOCTH, TIIPU 3TOM TPAaMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
MOHATUMHBIN amnmapaT M3y4aeMoro pasjeia (U3UKU U COMPOBOXKIATH
BBICTYIUJICHUE TIpe3CHTalMed C Y4E€TOM OCOOCHHOCTEH ayAauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Koutpoabnbie | IIpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY/KAKIIET0 MUPA
bu6 K
1.1 ®du3nkKa - Hayka 0 IpUpoJIe 2 nommorexa LO
https://m.edsoo.ru/7f416194
bu6 K
1.2 Du3nYeCKUe BETUYNHBI 2 1 nommorexa LO
https://m.edsoo.ru/7f416194
N bub K
1.3 EcTecTBEeHHOHAyUHBIN METO]1 TO3HAHUS 2 1 nommotexa HO
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayajibHbIe CBeICeHUS] O CTPOCHHH BelllecTBa
b K
2.1 Crtpoenue BeniecTsa 1 1 nbmmotexa O
https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aMMO/IEVCTBUE YACTHII ) | bu6mmoteka I1IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
b K
23 ArperaTHble COCTOSIHHSI BELIIECTBA 2 nommorexa HO
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHne U B3auMo/ielicTBUE TeJ
b K
3.1 MexaHn4yeckoe JBUKEHUE 3 nommoreia O
https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

3.2 Nuepuus, macca, miI0THOCTb 4 1
https://m.edsoo.ru/7f416194
33 Cuna. Bune! cun 14 1 Bubmaorexa IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. /laBjienue TBEPABIX TeJl, :KUAKOCTEH U ra30B
A1 [asnenue. [lepenaua naBneHus TBEpABIMU 3 bubnnoreka [IOK
' TEJIaMH, )KUOKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHue KUIKOCTH 5 Bubmorexa IIOK
https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBiieHne 6 bubmorexa HOK
https://m.edsoo.ru/7f416194
44 JlericTBUE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnnoreka [IOK
’ B HUX TEJIO https:/m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGora m MomHOCTH. JHeprus
b K
5.1 PaGora u MOIIHOCTH 3 0 nommorexa O
https://m.edsoo.ru/7f416194
52 [IpocTsie MEXaHN3MBI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
53 MexaHnyeckas SHEprus 4 1 bubmmorexa [OK
https://m.edsoo.ru/7t416194
Uroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 11



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

KoaunuecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nudpoBLIe
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
Pa3nen 1. TerioBble siBJIEHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 Bubmorexa IIOK
https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie TPOLIECCH 21 1 5 Bubmorexa IIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MAaTHUTHBIE SIBJIEHHS
21 DIeKTpUUIECKHe 3apsibl. 3apsHKEHHbBIE TeTa 7 1 bubnnoreka [IOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
b K
22 IToCTOSIHHBIN IIEKTPUUECKUH TOK 20 1 7 nommorexa LO
https://m.edsoo.ru/7f4181ce
2.3 MarsuutHsle ABiIeHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6nmotexka [IOK
2.4 ) 4
JICKTPOMATHHITHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5



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

KoaunuecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeEM nudpoBLIe
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
Pa3znen 1. MexanndyecKHe siBJICHHSA
11 MexaHH4YeCKOE IBH)KCHHE U CIIOCOOBI €ro 10 | bubmuoreka [IOK
' OITMCAHMS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3aumoneiictBue Ten 20 1 3 nbamnorexa L
https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOHbI COXpaHEHUS 10 3 nomnorexa L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. MexaHn4yecKHe K0J1e0AHUS ¥ BOJIHBI
buo6 OK
2.1 Mexannyeckue KojaeOaHus 7 3 uomorexa L
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHnueckre BOJHBL. 3BYK 8 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
Hroro nio pazneny 15
Pa3nesn 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuoteka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Wroro no paznemy 6

Pa3gen 4. CBeToBbIe ABJICHUA



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 [IOK

4.1 3aKOHBI PaCIIpOCTPAHEHHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6eroro ceera B ClieKTp 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3gen 5. KBanToBbIe AIBJICHUSA
5.1 Hcnyckanue U MOrjionieHue CBeTa aroMOM 4 1 Bubmorexa IIOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
32 Crpocnue aToMHOro spa 6 I https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
>3 slnepHpic peaxiuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 A0 MOYJIb
6.1 [ToBTOpeHue 1 00001IEHNE COAECPIKAHUS 9 ) bubnnorexa [IOK
' Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro nio pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YHEHUKA

» ®uzuka 9 kiace/ [eppimkua A.B. O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTE€NbCTBO «DK3aMEH»

» ®umsuka 9 xkimace/ [epermkua U.M., I'yrauk E.M., iBanoB A.U. u 1p.
Axunonepnoe oouiectBo «M3narensbctBo «IIpocemenue»

«Duzukay. A.B.Ilepoimikun. «Ipoda»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Meroaunueckoe mocodue ass yuurtens. «Jpoday

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU
HUHTEPHET

[udporoit 06pazoBaTEILHBIN KOHTCHT
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