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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHUsS COCTaBJcHa Ha
OCHOBE TOJIOKEHMH M TpeOOBAHUU K pe3ysbTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammel, mnpeactaBieHHbIX B OI'OC 00O, a Takke ¢ y4ETOM
denepanpHOl pabodeil mporpammbl BocnuTaHus W KoOHIENuu mnpenogaBaHus y4eOHOTO
npeaMera «Pus3ukay.

Conepxanue mporpaMMbl 1Mo (U3MKE HampaBiIeHO Ha (OpPMUPOBAHUE ECTECTBEHHO-
Hay4YHOM IPaMOTHOCTH OOYYaIOLIUXCS U OpTaHU3aINI0 U3ydyeHUs! GU3UKH Ha AEsITeNbHOCTHOM
ocHOBe. B mporpamme mno Qu3MKe YUUTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOIO TIpeaAMeTa B
peamuzanuu TpedoBanuit ®I'OC OOO K TUIaHUPYEMBIM JIMYHOCTHBIM M METampeIMETHBIM
pe3yabTataM OOYYEHHs, a TakkKe MEXKIIPEIMETHBIC CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs.

[Tporpamma 1o ¢u3uKe yCTaHABIMBACT paclpeseieHne yueOHOro mMarepuasia 1o rojam
oOydeHust (Mo Kjaccam), TpemjiaracT MPUMEPHYIO IIOCIEAOBATEIIbHOCTh HU3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTUS TIPEAMETHOIO COJCpX)aHUA U Y4ETe BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C LENIbI0 OKa3aHUS METOIUYECKOH IMOMOIIM
YUUTENIO B CO3/IaHUU paboueil mporpaMMel 10 y4eOHOMY MPEIMETY.

®dusnKa SABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SBJICHUHN, U3y4YaEeMbIX XUMHUEH,
Ouosiorueil, acTpoHOMHEN U (PU3NUECKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpeJoCTaBisieT Haubosee siCHble oOpa3lbl MPUMEHEHUS HAyyHOro MeToia
MO3HAHUs, TO €CTh CII0CO0a MOMyYeHHs JOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa u3 TIaBHBIX 3a7a4 (GU3HYECKOro 0Opa3oBaHMs B CTPYKType 001ero oOpa3oBaHHs
COCTOUT B (OPMHPOBAHUU ECTECTBEHHOHAYYHOH TI'pPaMOTHOCTM W HHTEpeca K HayKe Yy
oOydJaronmxcs.

Wzyuenne ¢u3uku Ha 0a30BOM YpPOBHE NPEANOiaraeT OBJIAJACHUE CIEAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

e HAYYHO OOBSCHSTH SBICHUS;

e OILIGHUBATH U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEA0BAHNUS;

e MHTEPIPETUPOBATH JAHHBIE W WCIOJB30BaTh HAyYHBIC JOKA3aTeNbCTBA IS
MOJIy4EHUs BHIBOJIOB.

lenn usydenuss GU3NKU HA ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS OMNPEICICHHI B
Konuenmun npenogaBanust yueoHoro npeamera «Pu3rka» B 00pa30BaTeIbHBIX OpraHU3alusaX
Poccuiickoit @eneparnun, peanus3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IMPOrPaMMBbI,
yTBepkI€HHOMN pemienreM Komnernn MunuctepcTBa npocsemennus Poccuiickoit @enepanuu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

eaun uzyvyenusi pU3NKu:

e MpHOOpETEHHME HHTEpeca W CTPEeMJICHHA OO0y4aroIluxcs K HAyYHOMY H3YYCHHUIO
MIPUPO/IBI, PA3BUTHE UX WHTEIIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTaBICHUI O HAy4yHOM MeETOJ€ TMO3HAaHUS U  (QOpPMHUpPOBaHUE
MCCIIEI0BATEILCKOTO OTHOILICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

e (opmMupOBaHHE HAyYHOTO MUPOBO33PEHHUS KaK pe3yJbTaTa U3Y4YEHHUS OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (opmMupoBaHUE MpeACTABICHUN O POJIM (DU3MKHU IS PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH;

e Dpa3BUTHE TMPEACTABICHUNH O BO3MOXHBIX cdepax Oyaymeil npodeccuoHaIbHON
JesTeIbHOCTH, CBSI3aHHOHN ¢ (PM3MKOM, OArOTOBKA K JalbHEHIIeMy 00yuYeHHUIO B 3TOM
HaIpaBJICHUU.



JlocTrkeHHe JTHX IeNiell mporpaMMbl 1Mo (HU3MKe Ha ypOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHMs 00eCIIeYnBaCTCS PEIICHUEM CIICIYIOINX 3a4a4:

e TMpUOOpPETEeHHE 3HAHUKW O MJAUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUJIOBBIX, ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpHOOpETEHHWE YMEHMH OINUCHIBATh M  OOBACHATH (U3MYECKHUE SIBICHUS C
MCIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

e OCBOCHHE METOJIOB pECIICHUS MPOCTEHIINX pPACYETHBIX 3aJad C HCIOJIb30BAHUEM
(bu3nyecKrux MoJenel, TBOPUECKUX U MPaKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pazBUTHE YMEHHI HaOMIOJaTh NPUPOIHBIC SBICHUS W  BBITIOJHATH  OIBITHI,
nabopaTtopHble pabOThl U AKCIEPUMEHTAJIbHbIE HCCIEAOBAHUS C MCIOIb30BAaHUEM
M3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB padbOTHl ¢ HHPOpMaIMel (U3NIECKOTO COJCpKaHHs, BKIIOYAS
WH(OPMALIUIO O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHAIM3 W KPUTUYECKOE
OIICHUBaHUE UH(OpMaIINN;

e 3HAKOMCTBO cO cdepaMu MpodecCHOHAIBHON AESITeIbHOCTH, CBA3AHHBIMU C (PU3HUKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTUKEHUSIX (PU3HUECKON HAYKU.

e O3HaKOMJICHME ¢ BeaymuMmu By3amu Camapckoil 001acTH ecTeCTBEHHO-HAYYHOU
HaMpaBJIE€HHOCTH, TakMUMH Kak CamMapCKuil HalMOHAJIbHBIA HWCCIEI0BATEIbCKUMN
ynuBepcutrer umeHu axaaemuka C.JI. Koponésa, Camapckuii rocynapcTBEHHBII
TEeXHUYECKUN YHUBEPCUTET, CaMapCKuil TOCYyIapCTBEHHbI MEIUIIUHCKUN YHUBEPCUTET
u Camapckuil rocy1apCTBEHHBIN Me1arornyeCKUil YHUBEPCUTET.

e CO3JlaHUE YCIIOBUH [UIsi OCO3HAHHOTO BbIOOpa OOYyYarOIIMMHUCA WHAWBHUIYaTbHOM
o0pazoBaTenbHON TPaeKTOpPUH, CHOCOOCTBYIOMIEH HOCIEIYIOUIeMY
npodeccuoHaIbHOMY CaMOONPEEIEHNI0, B COOTBETCTBHH C HHAWBUIYaIbHBIMU
WHTEpEeCcaMu U OTPEOHOCTSIMH PETHOHA

Ha uzydenue ¢usuku (0a30BbIid ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 kiacce — 68 yacoB (2 yaca
B Hezenmo), B 9 kiacce — 102 yaca (3 gaca B HEJIeIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa.

®usuka — Hayka o mpupojne. ABneHust npupoasl. Ouznyueckue SBJICHUS: MEXAHUYECKHE,
TEIJIOBBIC, IIEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BeMMUMHBL. M3Mmepenue Qusznuecknx BenudyuH. Duszudeckue MpuOOpEHI.
[TorpemnocTe n3Mepennii. MexayHapoIHasi CUCTeMa €IUHULL.

Kak ¢usnka u apyrue ecTecTBEHHbIE HAyKHM HM3y4daroT mnpuponay. EcrecTBeHHOHAYYHBIH
METOJI TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3,
SKCIIEPUMEHT 10 TPOBEpKEe THUMOTe3, OObiACHeHHWe HabmogaemMoro spieHus. Onucanue
(U3HYECKUX SIBJICHUH C TIOMOIIBIO MOEIIEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SBJICHUS.
2. ®wuznyeckue MpUOOPHI U TpoUEAypa MPSIMbIX H3MEPEHHUI aHAJIOTOBBIM M IU(PPOBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue HeHbI AETICHUS MIKATbl U3MEPUTEIBHOTO MTPUOOpA.

2. HW3mMmepeHue pacCTOSTHUM.

3. Hzmepenue o0bEMa KUAKOCTH U TBEPAOTO TETA.

4. OmnpeneneHue pa3MepoB MaJIbIX TEl.

5. H3mepenue TtemmepaTypbl NOpH IOMOIIA >KUAKOCTHOTO TEPMOMETpAa U JaTUMKA
TEMIIEpaTyphl.

6. IlpoBeneHue wuccinenoBaHHs IO NPOBEPKE TUIOTE3bl: AAIBHOCTb IOJETA IIAPUKA,

MYIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUU BellleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl W MOJICKYJIbI, HUX pPa3MCPLL. OHBITBI, JOKa3bIBAarOIIne
JTUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue uactuil BemecTBa. CBs3b CKOPOCTU JABMKEHHUS YACTUIl C TEMIIEpaTypoil.
bpoyHoBckoe nBwxkenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BeUIECTBA: MPUTHKEHUE W
OTTAaJIKUBAHUC.

ArperaTHbple COCTOSHHSI ~ BEIIECTBA: CTPOEHHUE Ta30B, IKUAKOCTEW W  TBEPHABIX
(KpuCTaJUIMYECKHX) Tel. B3auMocBs3b MEXAy CBOMCTBaMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OcOoOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJHbI.

Hemoncmpayuu.
1. HaGmroneHue OpOyHOBCKOTO JABUKCHUSI.
2. Hab6mogenue nuddysun.
3. Ha6JHOI[eHI/Ie HBHGHHﬁ, O6’b$ICH$IIOH_II/IXC$I NPUTAKCHHUCM HJIM OTTAJIKUBAHUCM YaCTHIL
BEIIeCTBa.

Jlabopamopnwvie padbomot u onvimel.
1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM GoTorpaduil).
2. OMnpITHI 10 HAOIIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.
3. OmnbITl IO OOHAPYKEHUIO JCUCTBHS CUIT MOJIEKYIISIPHOTO MIPUTSIKECHUS.



Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexanndeckoe JBWXEHHUE. PaBHOMEpHOEe W HepaBHOMEpHOE nBUkeHHE. (CKOPOCTb.
Cpenssist CKOpoCTbh TP HEPAaBHOMEPHOM JBMKEHUH. PacuéT myTH 1 BpeMeH! IBUIKEHUS.

SlBnenne wuHepuMM. 3aKOH HMHEpIUU. B3auMmopeilcTBHE Ten Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. I[lnotHocTh BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BELIECTBA.

Cuia kak xapakTepucTuka B3aumojeicTBus Tten. Cuna ympyroctu u 3akoH ['yka.
N3mepeHne cuiabl C MOMOINBK JWHAMOMETpa. fIBiaeHHEe TAroTeHuss U cuia Tskectd. Cuna
TSAKCCTH HaA APYTHUX IJIAHCTax. Bec tena. HeBecomocth. CiioxxeHue CUJI, HAITPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
HaOnroneHne MexaHMYecKoro ABMKEHHMs Tela.
H3mepenune ckopocTy MPSAMOIIMHEMHOTO IBUKCHMUS.
HaOnroneHue siBieHUs: MHEPLIUU.
Habmonenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHUH Tell.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMOH.

S e

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMXKEHHS (LIapUKa B JKUAKOCTH, MOJENH
HIIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).

2. Ompexnenenne cpeaHedl CKOPOCTH CKOJBXKEHUS Opycka WIIM IIapuKa IO HAKJIOHHOU
IJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPOTO Tea.

4. OmpITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH pacTsHKeHUs (aedopmanuu) MPYKHUHBI OT
MIPUITOKEHHOMN CHUJIBI.

5. OneIThl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHMSI OT Beca Tela U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Jasnenne. CiocoObl YMEHBIIICHHUS U YBETTUUCHUS JaBJicHus. J[aBieHne raza. 3aBUCUMOCTh
JaBjieHUs ra3a oT 00béMa, Temneparypsl. [lepenaya gaBneHus TBEPABIMU TellaMU, KUIKOCTSIMU
u razamu. 3akoH Ilackans. [IHeBmaTnueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT
rryounsl.  ['mapocratmyeckuid  mapagokc. CooOmiaronuecss  cocyasl. [ mapaBmuueckue
MEXaHU3MBI.

Atmochepa 3emnu u atrmocdepHoe naBieHue. [IpUunHBI CylIecTBOBaHHUS BO3IYLTHOM
obonmouku 3emnu. OnbiTt Toppuuermu. M3mepeHue arMocepHOro NaBieHUSA. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBICHUS.

JleticTBHE )XKMIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITakuBaromas (apXxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBHI.
[lepenaya naBiaeHUs KUIKOCTHIO U Fa30M.
CooOmaromumecs COCyIbl.
I'mapaBauyeckuit mpecc.
[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUSI.
3aBUCHUMOCTh BBITAIKMBAIOUICH CHIIBI OT 00BbEMa MOTPYKEHHON YaCTH Tella U TUIOTHOCTH
KHUJKOCTH.

A e e



7. PaBeHCTBO BBITAJIKHUBAIOIIECH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
8. YcnoBue TUIaBaHMWS TeN: IUJIABAaHUE WM TOTPYKEHHE TEI B 3aBUCHUMOCTH  OT
COOTHONIEHUS INIOTHOCTEH TeJIa U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBanue 3aBHCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHON B JKHUIKOCTH
YacTH TeJa.

2. OmnpeneneHUe BBITATKUBAIONIEH CHJIBI, JACHCTBYIONIEH Ha TENO, NOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CUJIbI, IEMUCTBYIOIIECH Ha TEJIO B JKHAKOCTH,
OT Macchbl Tena.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIbI, JEHCTBYIONIEH Ha
TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHON B KMIKOCTh YAaCTH TeJlda U OT MJIOTHOCTH
KUJKOCTH.

5. KoucrpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJAKM M ONpeaeneHue eé
TPY30MOABEMHOCTH.

Pa3znea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOITHOCTb.

[TpocTeie MexaHU3MBI: pbluar, 010K, HaKJIOHHAas! MIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[Ipumenenne mnpaBuia paBHOBECHS pbluara K OJoKy. «3omoTtoe mpaBuio» MexaHuku. KITJ
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusi. Kunetnueckas u noreHuuanbHas 3Heprus. [IpeBpaiienue ogqHoro
BHJIa MEXAHUYECKOM YHEPTHH B IPYroi. 3aKOH COXPAaHEHHUS YIHEPTUHU B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBUKEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycaoBU paBHOBECHS pblyara.
N3mepenue KI1/l HakIOHHON MIIOCKOCTH.
4. HW3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

(98]

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHHUSA.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
U pasMepbl aTOMOB W MOJeKyd. OTmbITb, TOATBEP)KIAIOIMINE OCHOBHBIE ITOJOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOr0 COCTOSIHUH BeliecTBa. Kpucrammmiaeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. (CMauuMBaHuME W KalWUIApHbIE sBJIEHMs. TemioBoe
pacuIMpeHne u cxaTue.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBMJKEHHSI YacTHIL.
Buytpennsis sHeprus. CnocoObl HM3MEHEHHs BHYTPEHHEH OJHEPruu: TeIvionepenaya u
COBepH_IeHI/Ie paGOTBI. BI/II[I:I Tennonepe;[aqn: TGHJIOHpOBO,Z[HOCTB, KOHBCKIIHA, I/IB.HyIIeHI/Ie.

KoimmuectBO TemoTel. YIenbHas TEIUIOEMKOCTh BELIECTBA. [eIIO00OMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHue W OTBEpAECBAHHE KPHUCTATUTMUECKUX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanne u KoHaeHcarus. Mcmapenwe.



Kunenne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPATypbl KHIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.
OHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.
[punuunsr pabotel TeroBeix aurateneit KIIJ[ rterutoBoro nsurartens. Temsoble

JIBUTATEIN U 3allMTa OKPYKaIOIIEH CPebl.

00N U R W

CrneunansHocTh «TemnosnepreTuka u temiorexuuka» - CamI'TY.
3aKOH COXpaHEHUs U NIPEBPAILEHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddysun.
HaGmronenue siBIeHU cMadrBaHUS ¥ KaWILISIPHBIX SBICHUH.
Hab6nronenue TenioBoro pacimpeHust Tel.
N3menenue naBieHus ra3a npyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTypsl.
Bunael renonepenaun.
OxnaxIeHne Mpu COBEPIIEHUU PaOOTHI.
HarpeBanue nipu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHME TEMITOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HabGnroneHve KUMEHMSL.

12. HaGmroeHue oCTOSIHCTBA TEMITEPATYPhl TIPH TUIABJICHUH.
13. Monenu TeniaoBbIX ABUTATEIIEH.

Nk W=
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8.
9.

Jlabopamopuvie pabomul u onvimol.
OMnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUJT MOJICKYJIIPHOTO TIPHUTSHKCHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTU caxapa.
OMNBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH W TBEPBIX TEJI.
Omnpenenenue qaBIeHUS BO3IyXa B OAJUIOHE MIMPHUIIA.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh JIABJICHHS BO3ayXa OT e€ro o0néMa u
HATPEBaHUS WA OXJIQXKICHUSI.
[IpoBepka THUMOTE3BI JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTyphl.
HaGnronenne m3MeHEHHs BHYTPEHHEW SHEPTUHM Teja B pe3yJbTare TEIUlonepenayr U
paboThI BHELITHUX CHIL.
HccnenoBanue siBJIEHUS TEMII000MEHA TTPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.
OmnpeneneHne KOIMYECTBA TEIUIOTHI, TOTYYEHHOTO BOJIOW MPHU TEIII00OMEHE ¢ HarpeThIM
METaJUTMYECKUM ITUITHHAPOM.

10. Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3AyXa.
13. Onpenenenne yeabHOM TEIIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tenl. J[Ba poaa 3JeKTpuyYecKux 3apsAnoB. BzaummopaeicTBue 3apsKEHHBIX

ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aMMOJCHUCTBHS 3apSOKEHHBIX TENl OT BEITHYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onekrpuueckoe nojue. Hanpspk€HHOCTB anekTpuuyeckoro mnois. [IpuHiun cynepro3nuuu

AJICKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iieKTpudeckuil 3apsan. CrpoeHue

aTtoma. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS NEKTPUUIECKOTO 3aps/a.



ONEeKTpUYEeCKU TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. DlekTpuyeckoe HampsbkeHue. ConpoTuBIICHHE
MpPOBOJIHUKA. YIEIbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma s  ydyacTKa LIETH.
[TocnenoBarenbHOE M MapaIeIbBHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH [[koyns—JIeHna. DnekTpudeckue mnemnu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

Camapckuil CTpoUTENbHO-3HEpreTHueckuil komiex uMm. I1. MauyHeBa —CrnenualbHOCTh «
DNIEKTPOMOHTEP MO PEMOHTY U 00CTYKUBAHUIO AIEKTPOOOOPYIOBAHUS Y.

[locrosannble MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MAarHWTOB. MarHuTHoe IIOJe€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIAaTEdb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTesIeH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apaned. SIBieHue dIeKTpOMarHUTHOM  wHAyKuuu. IlpaBuno  JleHia.
Onekrporedepatop. CrnocoObl TOMYyYEHUS AIEKTPUYECKOW OSHEPTruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa pona alEeKTpUUYECKUX 3apsiIOB M B3aUMOJEHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.
DJIEeKTpOCTaTUYECKasi MHIIYKIIHSI.
3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpOBOHUKY U TUATEKTPUKH.
MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
N cTOoYHUKM TOCTOSIHHOTO TOKA.
JleficTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJIKOCTH.
. 'azoBBI1 paspsn.
. I3MepeHue cuibl TOKa aMrnepMeTpoM.
. I3mepenue 351eKTpuuecKoro HanpsKeHs BOJIBTMETPOM.
. PeocTtaTt u Mara3uH conpoTHBIIECHUA.
. BzaumopelicTBrEe TOCTOSTHHBIX MAarHUTOB.
. MonenvpoBanre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJTOCOB MarHUTa.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
. OnsIT Opcrena.
. MarnuTtHoOe nojie ToKa. JJIEKTPOMAarHmT.
. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
. DIIeKTpOABUTATENH TOCTOSIHHOTO TOKA.
. UccnenoBanue siBJIEHUS 3JIEKTPOMAarHUTHOM UHAYKIWH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HAIPaBJIECHUS UHIYKIIUOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHS.
. DIEeKTpOoreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.
OnBITH MO HAOTIOIEHUIO NIEKTPU3ALIUN TNl UHAYKIIMEH U TIPU COPUKOCHOBEHHUHU.
HccnenoBanue qeiHCTBUS 3JIEKTPUUECKOTO MOJI HA TPOBOJIHUKH U JUDJIEKTPUKH.
COopka u mpoBepka paboThI AMEKTPUIECKON IIENH MMOCTOSTHHOTO TOKA.
W3mepeHnue u perynpoBaHHUe CUIIbI TOKA.
N3mepenue u perynupoBaHue HaNPsKEHUSI.

SNk W=



6. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, UAYIIETO YE€pe3 PE3UCTOP, OT CONMPOTUBICHUS
pe3ucTopa U HaNpsHKEHUs Ha Pe3UCTope.

7. OnbIThl, JEMOHCTPUPYIOLTUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIIEHUS POBOHHIKA
OT €ro JJIMHBI, MJIOLIAI1 OTIEPEYHOI0 CEUEHUs U MaTepHuaa.

8. TlpoBepka mpaBuia CI0KEHHS HANPSHXKEHUNW TPHU MOCJIEIOBATEILHOM COSAMHEHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia JUIsi CUJIbI TOKA MPU NapaJIeIbHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne pabOTHI JIEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEIIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT HaNpsHKEHUs Ha
HEW.

13. Onpenenenne KIIJI narpeBarensi.

14. VccnenoBanrie MAarHUTHOTO B3aUMOCHCTBHUS MOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MAarHuTHOTO TMOJS TOCTOSIHHBIX MArHUTOB TP HUX OOBEIUHEHUH U
pa3JeNeHunn.

16. UccnenoBanue aeiCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJEHUCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJICHUS TOKA B KaTYyIIIKE.

18. 3yyeHue necTBUSI MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl AJIEKTPOBUTATEIIS.

20. Uzmepenue KIIJI anekTpoaBUraTebHON YCTaHOBKH.

21. OnpITBl MO MCCIAETOBAHUIO SIBIICHHUS DJEKTPOMATHUTHOM WHAYKIMU: HCCIEIOBAHHUE
M3MEHEHUH 3HaYEHUS U HANPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe naBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBbHOCTh
MEXaHUYEeCKOro JABWKEHHS. PaBHOMEpHOe mpsMOIMHENHOEe JABWKEeHHE. HepaBHOMepHOE
npsIMOJIMHENHOe aBM>keHHe. CpenHsisi U MTHOBEHHAs. CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOycKOpeHHOE mpsiMosinHelHOe ABuxkeHne. CBoOoqHOE ajeHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyx)HOCTH. Ilepuon u yacrora oOpamienus. JluneiHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepsbiit 3axkon Hprorona. Bropo# 3akon Herorona. Tperuit 3axon Hserorona. IIpuHumn
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cuila TPEHUS CKOJBXEHMs, CHJIa TPEHUS
MIOKOS1, APYTHE BUABI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJHOTO MaJeHUS.
JBmwxenune mmianetr Bokpyr Comnma. IlepBas kocmuueckass ckopoctb. HeBecomocth u
Neperpy3KH.

PaBHOBecue MaTepuaiibHOM TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee tena. M3menenne umnynbca. Mmnynsc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuueckass pabora U MoIHOCTh. PaboTa cun TskecTH, ynpyroctd, TpeHusi. Cs3b
sHepruu U pabotel. [loTeHImanbHas SHeprusi Tejna, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHeprus cxaTod npykuHbl. Knnernueckas sHeprus. Teopema 0 KUHETUYECKOU
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUHU.



Hemoncmpayuu.
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7.

8.

9.

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

Habmoienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue myTedl M TPAaeKTOPUM JBUKEHHMSI OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenue ckopocTH U YCKOPEHMSI IPSIMOJIMHENHOTO JIBUYKEHUSI.

HccenenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmionenne 1BHXeHHS Tella M0 OKPYKHOCTH.

Habmioienne MexaHMYeCKHUX SIBJICHMM, MPOUCXOASIINX B cucTeme oTcuéra «Tenmexka»
npu € paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTEJIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTbH YCKOPEHHMS T€Ia OT MAcCChl Tela U ACHCTBYIONIEH Ha HETO CUJIBI.
Habmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUH Tell.

W3meHenune Beca Tena Npu YCKOPEHHOM JIBH)KEHUH.

IIepenaua nmmysnbsca Ipu B3aMMOJEHCTBUU TEIL.

[IpeoOpazoBanus YHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHue uMIynbca Mpu HEYIPYroM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJbca IMPpH a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

HabmioneHne peak THBHOTO JABHIKEHHUSL.

CoxpaHeHHEe MEXaHUYECKOM YHEPTUHU TTPH CBOOOHOM I1aJICHUH.

CoxpaHeHne MEXaHUYECKOW SHEPTUU NPH JIBHKEHUU TeJla MO/ A€HCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

o

10.

11.

KoHcTpynpoBanue TpakTa [Uuisi pasroHa M JadbHEHIIEro pPABHOMEPHOIO JBUKEHUS
HIapUKa WIH TEJIEKKHU.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKEHHS IIapuKa I0
HaKJIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOpEHMsI Telaa IpPU PABHOYCKOPEHHOM JBMKEHHWH [0 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM ABMKEHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu Ipu PaBHOYCKOPEHHOM JIBH)KEHUU 0e3 HauajabHOW CKOPOCTH
MYTH OTHOCSITCSL KaK Psifi HEYETHBIX YKCEeJl, TO COOTBETCTBYIOLIME TPOMEKYTKHA BPEMEHU
OJINHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUSI OT CHUJIbI HOPMAaJIbHOTO
JIABJICHUS.

Omnpenenenne kodh UIMEHTa TPEHUS CKOJIBKCHHSL.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Onpenenenne pabOTBl CUJIBI TPEHHUS TPU PABHOMEPHOM JBIDKCHMHM Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenne pabOThl CWIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3yuenue 3aKk0Ha COXpaHEHUsI SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHus U BOJIHBI.

KonebarenpHoe nBuxkeHne. OCHOBHBIC XapaKTEPUCTUKU KoOJeOAaHWM: MEpPHOJ, YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0JIe0aTEIbHOM JIBHKECHUH.

3aryxatomue kojebanus. BeiHy)neHHble KoneOanus. Pe3onanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogonapHble U monepeyHble BOAHBI. [[iMHA BOJHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEP/IOM TeJle, CEHCMUYECKUE BOJTHBIL.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.



Hemoncmpayuu.
Hab6nronenue konebanuii Te moa 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
Ha6nronenue BeIHYKIEHHBIX KOJIEOaHUN U pe30HaHca.
PacnipocTpanenue npoofbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
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Jlabopamopuvie pabomul u onvimel.
Omnpenenenne 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasiTHUKA.
Omnpeznenenne 4acTOThI U MEpHoJia KoJaeOaHHH MPY>KUHHOTO MasiTHUKA.
3. HccnemoBanune 3aBUCHUMOCTH TI€pHOJa KOJeOaHW TOJBEIICHHOTO K HHUTH Tpy3a OT
JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCHMOCTH TepuoAa KoJeOaHW TPYKWHHOTO MasSTHUKA OT MAacChl

rpysa.
5. TIpoBepka HE3aBUCHMOCTH Mepuoa KojaeOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD IepHoja KoueOaHuil MPYyKUHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHue yCKOpeHHUsI CBOOOIHOTO MaICHUSI.
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Pasznea 10. DiaekTpoMarHuTHoOE MOJI€ M JJIEKTPOMATHUTHbIE BOJIHBI.

3H€KTpOMaI‘HI/ITHOG II0JIC. 3H€KTpOMaI‘HI/ITHBI€ BoaHLI. CBoOMCTBa SJICKTPOMArHUTHBIX
BoJH. lIkana 31nekTpoMarHuTHbIX BOJH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
cBsi3u. CrnenuanbHOCcTh «HPOKOMMYHUKAIIMOHHBIE CETH W CHUCTEMBbI CBs3W» - CaMapckuii
KoJutemk cBs3u I1T'YTU.

DneKkTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBolicTBa IEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbI€ CBOMCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.
1. M3ydyeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOUIILHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBasg mopens cBera. Mcrounuku cera. IIpsMOJIMHENHOE pacIpOCTpaHEHHE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.

[Ipenominenue cBera. 3akoH npenomiieHus cBeta. [[oJHOE BHYTpEHHEE OTpakeHHE CBETA.
Hcronbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xon myweit B numH3e. OnTudueckas cucrteMa (oroamnmapara, MHKPOCKOTA M
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opyKkocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. Clio)KEHUE CIIEKTPaIbHbBIX [IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
1. IlpsamonmHeENHOE paclipOCTpaHEHHUE CBETA.
2. OrtpaxeHue cBeTa.
3. Tlomydenune n300pakeHUN B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
4. IlpenomiieHue cBera.



OnTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomei JTruH3e.

Xop JIydeil B pacceuBarolle JIMH3E.

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO JIMH3.

9. Tpunuun peiicTBus GoToanmapara, MUKpPOCKOIIA M TEJIECKOTIA.
10. Moxmenb riaza.

11. Pa3noxeHnue 6enoro cBera B CIIEKTP.

12. TTosmyueHue 6€0T0 CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
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Jlabopamopnwvie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO Jiy4a OT yriia MajeHusl.
N3ydeHne xapakTepUCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
UccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMJICHHS CBETOBOIO Jiyda OT YIUia MaJIeHUsl Ha
IPaHULIE «BO3IYX—CTEKIIO».
[Tonydenne n300paxeHuii ¢ TOMOIIBIO COOMPAOIIEH JIMH3BI.
Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl 1O BOCHPHUSATHIO I[BETAa MPEIMETOB NPH HMX HAOMIOACHUU 4Yepe3 I[BETOBbBIE
(GUIBTPEI.
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Pa3znen 12. KBanToBble sIBJIeHHUS.

OmneiTer Pe3epdopna u manetapras monens atoma. Moaens atoma bopa. Hcnyckanue u
NoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeHyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sjIpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PagnoaxtuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIep.

Snepuble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO0 U MAacCOBOT'O YHCENl. DHEPrusi CBA3U
aToMHBIX saep. CBs3p maccel U 3Hepruu. Peaknum cuHTe3a u neneHus suaep. Mcerounuku
sHeprun CosHIA U 3BE3.

SnepHas sHepretuka. J[edicTBUS paaguOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CrexTpsl U3Iy4eHHS U TOTJIOLIECHHUS.
CrexTpsl pa3IM4yHbIX T'a30B.
Cnextp Bogopo/a.
Hab6nronenue tpexoB B kamepe BunbcoHna.
Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.
Perucrparnus nznydeHus: npupOAHBIX MUHEPAJIOB U ITPOTYKTOB.
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Jlabopamopnwvie padbomot u onvimel.
1. HaGnroneHwue CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3ITyUEHUSI.
2. HWccnepmoBaHue TPEKOB: H3MEPEHHUE SHEPruu YacTULBI MO TOPMO3HOMY NyTH (IO
dboTorpadusim).
3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTENBLHO-0000 AN MOIYIb.

[ToBTOpHTENEHO-0000IIAlOMK ~ MOIY/Nh  NpeIHa3sHa4YeH Uil  CHUCTEMAaTH3alluh |
0000111IeHNsT TPEMETHOTO COJIEP>KAHMSI M OIBITA ACATEIIEHOCTH, TPUOOPETEHHOTO PU U3YUECHHH
BCEro Kypca (pM3MKH, a TAKXKe Ul TOATOTOBKH K OCHOBHOMY T'OCYAapPCTBEHHOMY 9K3aMEHY I10
¢du3uke a5 00yJaroUIXCsl, BHIOPABIINX 3TOT Y4eOHBINH pEaMET.

[lpn w3y4eHHUH [AQHHOTO MOIYJIS PEATM3yIOTCS W CHUCTEMATHU3UPYIOTCS  BHIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H



METaINpeIMETHBIX IUIAHUPYEMBIX pE3yJIbTaToOB 00ydeHus, (popMupyercs ecTecCTBEHHOHAY4Has
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHMS SIBJICHUM NPUPOABI U TEXHUKH,
OBJIAICHUC YMCHUAMU O6’b$ICH$ITI> (1)I/ISI/I‘ICCKI/IG SABJICHUS, TMPUMCHAA TOJYUCHHBIC 3HAHUA,
pemaTh 3a/1a4u, B TOM YUCIJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[IpyuHUMNIMANIBHO AESTENLHOCTHBIN XapakTep IaHHOIO pas3jena pealu3yeTcs 3a CU€T TOoro,
4yTO 00y4aromnecs BHIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/jiaracTcs:

Ha OCHOBC IMOJTYYCHHBIX 3HAHUN pacno3HaBaTb U HAYYHO OGBHCHHTB (1)I/ISI/I‘ICCKI/IG ABJICHUS
B OKpY’Karolled MpUpoie U MOBCETHEBHOM KU3HU;

HCIOJIb30BAaTh HAYYHBIC MCTOAbI UCCJIICAOBAHUSA (bI/ISI/I‘IeCKI/IX HBHGHHﬁ, B TOM YHCJIC OJIsA
MPOBEPKHU THIIOTE3 U MOJTYUECHHS] TEOPETUUECKUX BBHIBOJIOB;
O6’b$ICH$ITI> HAaYYHBIC OCHOBBI HaH60nee BaXHBbIX I[OCTI/I)KGHI/Iﬁ COBpPCMCHHBIX TCXHOHOFHﬁ,
HaIpuUMep, MPAKTUUYECKOTO HCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB SHEPIMU HAa OCHOBE 3aKOHA
MMpEBpalICHUA U COXPAaHCHHU BCCX U3BCCTHBIX BUAOB S9HCPTHUHU.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢Gu3NKM Ha YpOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUS HAIpPaBJICHO Ha
JOCTH)KEHUE TMIHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEbHBIX PE3yJIbTaTOB.

B pesynmbrare wu3yueHus (U3NKA HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsS Y
obyyaromierocst OyayT chOpMUPOBaHBI CIASAYIOMKE JTUYHOCTHBIC PE3YJIBTAThl B YACTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

- TPOSIBIICHHE WHTEpeca K HMCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOW (pu3mueckoit
HayKH;

- ICHHOCTHOE OTHOIICHUE K JOCTHUKCHHSIM POCCUUCKIX yUEHBIX-(PU3HUKOB;

2) rpa’>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K AKTHBHOMY YyYacCTHIO B OOCYXJCHHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHUX
npo0JieM, CBS3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKU;

- OCO3HAHME BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTUA YUEHOTO;

3) acTeTM4eCKOr0 BOCIIMTAHMS:

- BOCIPHUSATHE ICTETUYECKUX KA4YeCTB (PU3NYECCKOW HAyKU: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HaHUE IIEHHOCTH (PM3MUECKO HayKH KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MUPa, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHUIIIEH COCTABIIAIONIEH KYIbTYPBI;

- pa3BUTHE HAYYHOU JTI0003HATENFHOCTH, HHTEpECa K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) dopMupoBanus KyJbTYPbl 310POBbS U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

- OCO3HaHHME LIEHHOCTH 0e30MacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHDE,
BaXHOCTH TIPaBHJI OE30MACHOTO TMOBEICHUS HAa TPAHCIOPTE, HA JOPOrax, C SJICKTPHUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAILIHUX YCIOBHUSX;

- c(OpMHPOBAHHOCTh HaBbIKA pe(IEKCUH, MPU3HAHHE CBOETO IMpaBa Ha OLIMOKY W TAaKOTO XKe
IpaBa y Apyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE YYacTH€ B pPEIICHHWU MpaKTUYEeCKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpTraHMU3aIy, TOpoia, Kpasi) TEXHOJIOTHYECKONH M COIMAIbHON HAMPaBICHHOCTH, TPEOYIOMINX B
TOM 4ucle U (U3NYECKUX 3HAHUII;

- HHTEpEeC K MPAKTUYECKOMY M3YyUeHUI0 Mpodeccuid, CBI3aHHBIX C (U3UKOM;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

- OpHUEHTalus Ha MpUMEHEHHe (U3MYECKNX 3HAHWK /s pelieHds 3aaad B o0yacTu
OKpYXKarolle cpelibl, IIIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOXKHBIX MOCJIEICTBUN AJIs
OKpYKarolleu Cpeibl;

- OCO3HaHMeE I100ATILHOTO XapaKTepa SKOJIOTMUECKUX MPOOJIeM U MyTel UX perIeHuUs;

8) ajanTanuu K U3MEHSIIOIMMCSH YCJIOBHAM COLUAIBHON U MPUPOIHOI cpeabl:

- TOTPeOHOCTh BO B3aWMOJICWCTBUU MPHU BHIMIOJTHEHUH HCCIEIOBAHUN U MPOEKTOB (pH3UUECKOi
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO EATETbHOCTh;

- MOTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUU, B TOM 4ucie GOpMYyIUpPOBATh UIECH, TOHITHS,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSIX;

- 0OCO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUW U KOMIIETCHTHOCTEH B 00J1acTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B TPHOOPETEHUN HOBBIX (DU3MUECKHUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPObI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOIh30BaHUEM (PU3NUCCKUX 3HAHMIA,



- OIICHKA CBOMX JEHCTBUI C YUETOM BIUSHUS HAa OKPY)KAIOLIYIO CPENly, BOZMOKHBIX TI100aIbHBIX
MIOCJICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOEHHS TporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME I[O3HABATEIbHBIE YHHMBEPCAIbHBIE Yy4eOHbIE MAEHCTBHSA, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKA O0BEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS Uil 000OIICHUS 1
CpaBHEHWS,

BBIABIISITh 3aKOHOMEPHOCTU W MPOTHBOPEYHUS B paccMaTpUBaeMbIX (PaKkTax, JaHHBIX H
HaOJTFOICHUSX, OTHOCSAIINXCS K (PH3UUECKUM SIBIICHUSIM,

BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3HM HpPU HU3YYCHHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
NPOIIECCOB, JIeNaTh BBIBOABI C HWCIOJIB30BAHHEM JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOq€HHI>'I, BBIIBUT'aTh TUIIOTE3bI O B3AMMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJINYMH,
CaMOCTOSITENIbHO BBIOMpATh Croco0 pernieHus: yaeOHol (pu3nueckor 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIIEHHUs, BBHIOOP HamOoJee MOMXOIAIIET0 C  Y4ETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrble ucciiefoBatTebCcKe AeiCTBUA:

MCII0JIb30BaTh BONPOCHI KaK HCCIIEN0BATEILCKUI HHCTPYMEHT MO3HAHMS,

IPOBOJIUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (hru3nyecKuii
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UUECKOTO SBICHUS;

OLICHMBATh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIIMIO, MOJYYCHHYIO B XOJe
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA,;

CaMOCTOSITENIEHO (POPMYIIMPOBATH OOOOIIEHHUS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0I€HUS, OMbITA, UCCIIEI0BaHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeHIee pa3BUTHE (PU3MUECKUX IMPOIECCOB, a TaKXKe
BBIJIBUTATh IPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh Pa3jIMYHBIE METOJABI, MHCTPYMEHTHI M 3alpoChl TPH TIOMCKE U O0TOOpe
UH(OPMALIUY WK TaHHBIX C YIETOM MpeIOKeHHON yueOHoM (hru3nyeckoi 3a1aun;
aHAJTM3UPOBaTh, CHUCTEMATH3MPOBATh M WHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THIHBIX
BUJOB U (pOPM IPECTABICHHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeAcTaBieHUs HWHGOpPMAIUU U
WITIOCTPUPOBATh pellaeMble 3a/a4d HECIOXXHBIMHU CXEMaMH, IuarpaMMaMH, HHOM
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B XoZe O0OCyXIeHHs YydyeOHOro Mmarepuaia, pe3yibTaToB JIAOOpAaTOPHBIX paboT H
IPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY OOCY)XJaeMOW TeMBbI M BBICKA3bIBaTh HJIEH,
HalleJICHHbIC Ha pellIeHUe 3a/1auu U MoAAepKaHue 0JaroenaTeIbHOCTH OOIEHMS;
CONOCTABIATH CBOM CYXKJICHHA C CYXKICHHSAMH JpPYTrMX Yy4YacTHHKOB JHAiora,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MINCbMEHHBIX TEKCTaX;

nyOoJIMYHO  TPEACTABIATh  Pe3yJbTaThl  BBINOJHEHHOTO  (PU3MUYECKOro  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);



e TOHUMATh U UCTOJH30BATh MPEUMYIECTBA KOMAHIHOW U MHAWBHUIYaTbHOU pabOTHI MpH
pelieHnr KOHKPETHON (hPU3UIECKOM MPOOIIeMBI;

e I[IpUHHMMATh LEJIU COBMECTHOM JEATEIIBHOCTH, OpPraHMW30BBIBATH JIEUCTBUS MO €€
JOCTMDKCHHIO: PacIpeliesiTh POJH, OOCYKIaTh MPOIECChl W PE3yJbTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

e BBIMOJHATh CBOIO YacTh PAaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTUMH WICHAMU KOMaH/bL;

e OIICHMBATh KaUeCTBO CBOETO BKJIAJa B OOMIMK MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIIBHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

e BBIABIATH NPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CHTYAIHsIX, TPEOYIOMNX IS peIICHHS
¢u3nUecKrux 3HAHUH;

e OpHMEHTHPOBATHhCA B PA3IMYHBIX IIOAXOAAX MPHUHATHA pEHICHUH (MHIUBHIyaJIbHOE,
NPUHATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH IPyIIoil);

e CaMOCTOSTENBHO COCTaBJATH QJITOPUTM pEHICHUS (QHU3MYECKOH 3amaud WM IUIaHa
UCCIICIOBAaHUS C YYETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeylaracMble BApUaHThI PEIICHHI;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:

e JaBaTh a/ICKBATHYIO OIICHKY CHTYallUU U MpeasaraTh IiaH e€ n3MEeHEeHHS,

e OOBSACHATH MPUYMHBI JOCTHIKEHUS (HEIOCTIDKCHHMS) Pe3yIbTaTOB AEATEILHOCTH, J1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY;

e BHOCHTH KOPPEKTHBHI B JICATEIFHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3M9IEecKOro
UCCIICIOBAaHUS MM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIUXCS
CHUTYaIMi, yCTAHOBJICHHBIX OIINOOK, BO3HUKIIHNX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YNbTaTa LIEIH U YCIOBUSM;

e CTaBUTH ce0sl HA MECTO APYroro YelIoBeKa B XOJAE CHOpa WM JUCKYCCHH Ha HAy4HYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYrOro;

e TIpU3HABAaTh CBOE MpaBO HA OMMOKY NpU pemeHndn (U3NYecKux 3a7a4 HId B
YTBEP)KICHHUSX HAa HAyYHBIE TEMBI M TAKOE XK€ MPaBo APYTroro.

INPEJIMETHBIE PE3YJIBTATbBI

K kon1my oOyuenus B 7 Kjacce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM
e HCIIOJIB30BATh MOHATHUS: (PU3UUYECKUE M XUMHUECKUE SIBIICHUS, HAOMIOACHUE, SKCIIEPUMEHT,
MoOJieJb, TUTIOTE3a, EAUHUIIBI PU3NYECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpus, PaBHOJCHCTBYIOIIAs cuia, AepopMmarus
(ympyrasi, IacTU4ecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
e pa3nuyarh SBICHUSA (OUQPQY3Us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUYKEHUE, HHEPIUS, B3aUMOICHCTBHE TEJl, pPABHOBECUE TBEPIBIX
TEJ C 3aKPEINIEHHON OCBIO BpallleHHUs, Iepeiadya JaBIeHUs TBEPAbIMU TEIaMU, KUIAKOCTSIMU U
razamu, aTMoc(epHoe AaBiieHUE, IUIABaHHUE Tell, MPEBPALICHUS MEXaHUYECKON SHEpruu) Io
ONMCAHHUIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX JAHHOE
(bu3HYecKoe SBICHHUE;
e pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUYECKUX SBJICHUI B OKPYKAIOIIEM MHpE, B TOM
ymciie GU3NYecKHe SIBICHUS B MPUPOJE: IPUMEPHI IBUKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOM W HEXHUBOM INpPUpOJE, ACUCTBUE CHIIBI TPEHHUS B INPUPOAEC U TEXHUKE, BIUSHUE



aTMoc(epHOro JaBleHUs Ha )KUBON OpraHu3M, IUIABaHHUE PhIO, ppIYaru B TEJIE YeIOBEKa, MpU
9TOM TEpPEeBOAMTH MPAKTUUYECKYIO 3a/ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) (PU3UYECKUX SIBICHUMH;

e ONUCHIBATh HM3YyUEHHBIE CBOWCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIOJB3Yys (QU3NYecKue
BEIMYMHBI (Macca, 00BEM, IMIIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSST CKOPOCTh,
CWJIa YINPYroCTH, CUJa TSDKECTH, BeC Teja, Cujla TpeHus, jAaBlieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJIKUBAIONIAS CUJIA, MEXaHUYecKas padoTa, MOIIHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIBI, KOA()(UIMEHT TMOJe3HOro JeHCTBUS MEXaHU3MOB, KHHETHYeCKas U
MOTEHIMATbHAS JHEPrus), NMPH ONMUCAHUU TNPABUIBLHO TPAKTOBATh (U3MUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYeHHS U EAMHHIBI (PU3MYECKHX BEIUYMH, HAXOJIUTh
(dbopMyITbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMYUHY C APYTHMMH BEIHMYNHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (M3MUECKUE SIBICHUS M TMPOIECCHI, UCIIONB3ysS TpaBHUIIa
CIIOKeHUs Ccui (BAOJL OAHOWM mpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MPaBWJIO paBHOBecHs pbiuara (0J0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOM SHEPTuH, IPHU ITOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3alHCHIBATh
€ro MaTeMaTU4eCKOe BbIPAKCHUE;

e O0BSICHATH (PU3NYECKUE SBIICHUS, IPOLECCHl U CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMil MPAKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBISBIATh NPUUYUHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTh OOBSACHEHHWE W3 1—2 JOTWYECKHX IIaroB ¢ OMOpPOM Ha |—2 H3Yy4YEHHBIX
CBOICTBa (PU3UYECKUX SBICHUH, PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH,

e pemath pacu€THbIC 3aJa4u B 1—2 AeMCTBUS, UCTIONb3Yys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLINE
dusznyecKre BEIMYMHBI: HA OCHOBE aHaIM3a yCIOBHS 3aJaud 3alHCHIBATh KPATKOE YCIOBUE,
MOJICTaBIATh (U3NYECKUE BEIUYUHBI B (QOPMYJIbl U MPOBOAUTH PacCUEThl, HAXOIUTH
CIIpPaBOYHBIC JaHHBIC, HEOOXOMUMBIC /I pEUICHUS 3a1ay, OIEHHBATh PEATUCTUIHOCTH
MOJTYYCHHOW (PU3MUECKON BEIMUNHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTH MPU MOMOIIH (PU3UIECKUX METOMOB, B
ONKMCAHUU UCCIIEOBAHUS BBIICNIATH MPOBEPSEMOE MPEANOI0KEHUE (TUIOTE3Y), pa3andarh U
UHTEPIPETHPOBATh TOMYYCHHBIA PE3yNbTaT, HAXOIAUTHh OIIMOKKM B XONIE OIBITA, ACNaTh
BBIBOJIBI 10 €70 PE3YyJIbTATaAM;

e IPOBOJIUTH OTIBITHI 1O HAOIIOECHUIO (PU3UYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEN:
dbopMynupoBaTh MpOBEpsieMble MPEANOI0KEHUsI, cOOUpaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000pyI0BaHUs1, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

e BHITIOJIHATD MPSIMblE M3MEPEHHUs PACCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa, CUIIBI U
TEMIEPATypbl C HCIIOJIb30BAHHEM AaHAJIOTOBBIX H IH(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHus IPUOOPOB C YUETOM 3aJaHHON aOCONIOTHOM MOTPEITHOCTH U3MEPECHHI;

e POBOJIUTh HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIWYMHBI OT JAPYro ¢
UCIIOJIb30BaHUEM MPSAMBIX W3MEpPEHUN (3aBUCHMOCTH MYTH PaBHOMEPHO JBIIKYILErocs Teja
OT BPEMEHU JBUKCHHsI Tela, CHIIBI TPEHUSI CKOJBKEHHUs OT Beca Tella, KayecTBa 00paboTKu
MTOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOLICH CUJIBI OT 00bEMa MOTPYKEHHON 4acTH
Tela U OT IJIOTHOCTH >KUAKOCTU, €€ HE3aBUCUMOCTU OT IJIOTHOCTHU Tela, OT INIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUIM IUIaBaHUS Tell, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBAaTh B IUIAHUPOBAHUHU y4EOHOTO MCCIENOBAHUS, COOMPATh YCTAHOBKY U BBITIONHSTH
U3MEpEeHUs, CcIeays NpeJIoKEHHOMY IUIaHy, (UKCHUpPOBaTh pe3yNbTaThl IOJTYYEHHON
3aBUCHUMOCTH (U3NYECKUX BEIMYUH B BHUJAC MPEIJIOKEHHBIX TaONHIl U TpaduKOB, NenaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

e MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA YKHUIKOCTH
U TBEPAOrO TENa, CHUJAa TPEHUS CKOJBXEHUS, NABJICHUE BO3/lyXa, BBITAJKHBAIOLIAs CHJIA,
NEUCTByIOMIAs HA TOTPYXEHHOE B KHIKOCTh Telo, KOAI(D(HUIIMEHT MONE3HOTO ACUCTBUS
MPOCTBIX MEXaHU3MOB), CleAys MPEUIOKEHHON WHCTPYKLMU: TIPU BBINOJIHEHUN M3MEPEHUMN
coOupaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIYHCIISTH 3HAYCHHE NCKOMOW BETTUYHHEI;



e cOOJTIO/IaTh MpaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
e YKa3bIBaTh MPUHIUIIBI AEUCTBUSA NPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAIOLINecs COCYAbl, OapoOMeTp, phlYar, MOABMKHBIA M HEMOJBHKHBIN
0JI0K, HAKJIOHHAs TUIOCKOCTh;

e XapaKTEPU30BaTh NMPUHLMUIBI ACUCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
Oomopo Ha HX ONHCaHWs (B TOM YHMCJe: NOIUIMIIHUKH, YCTPOHCTBO BOJOIPOBOAA,
THJIPaBIUYECKUN Tpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), UCHOIb3YS
3HaHUS O CBOWCTBaX (PU3WUYECKMX SBICHUA W HEOOXOIWMble (PU3NYECKHEe 3aKOHBI U
3aKOHOMEPHOCTH;

e MPUBOJIUTH  TNPUMEPHI  (HAXOAUTh HMHQPOPMALUIO O TpPUMEpax) MPAKTHUECKOTO
UCTIOJNBb30BaHUS  (U3UYECKUX 3HAHUH B TOBCEJIHEBHOW JKM3HM I OOECledYeHus
0e30MmacHOCTH TIPU OOpaleHnu ¢ TprOOpaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHCHUS
3JI0POBbsI U COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KaloIlIel cpese;

e OCYIIECTBIISITh OTOOP UCTOYHUKOB HH(popManuu B MIHTepHETE B COOTBETCTBUH C 33JaHHBIM
MIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHHS pa3IMYHBIX
MCTOYHUKOB BBIIEIATh UH(POPMALIHMIO, KOTOpas SBISETCS MPOTUBOPEUYUBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

e ICTIOJIH30BAaTh IPHU BBINOJHEHUH Y4YeOHBIX 3a/laHuil HAyYHO-IOMYJISIPHYIO JIUTEPaTypy
($U3UUeCKOro conep)KaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT, BIajeThb
npuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHusl MHGOPMAUU U3 OAHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpMAIMU (PU3UUECKOT0 COACp)KaHUS, B TOM YHUCIE ITYyOJHMYHO JeiaTh
KpaTKue COOOILIEHUs O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBAHUM, TPU ITOM
IPaMOTHO HCIOJb30BaTh M3YyUYEHHBIH MOHATHHHBIA anmmapaT Kypca (pU3HKH, COMPOBOXKIATH
BBICTYIUICHHE MTPEe3EHTAIIHEH;

e DU BBHINOJIHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAHUU pPACHpPENeNsATh OOSI3aHHOCTH B
rpynmne B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJayaMM, CJEAUTH 32 BBIIOJHEHHEM IUIaHA
JIeCTBUH, a/IeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ] B ACATEIBHOCTD I'PYIIIbI, BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aHMOJICHCTBHE, YUNTHIBAasi MHEHHE OKPYKAIOIIHX.

K koHiy oOydyeHus B 8 kJiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

e CIIOJIB30BATh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHE aTOMOB H
MOJICKYJI, arperatHble COCTOSHHUS BEIIECTBA, KPHUCTALIMYECKHE U aMopdHbIe Tena,
HACBHIIEHHBIH M HEHACBHIEHHBIM Map, BJIAXHOCTb BO3yXa, TEMIEpaTypa, BHYTPEHHsA
JHEPIHUs, TEIUIOBON JBUTATEIIb, DJIEMEHTAPHBIM 3JIEKTPUUECKUH 3apsfl, HIEKTPUUECKOE I0IIE,
IPOBOJHUKY U JUIJIEKTPUKH, TOCTOSHHBIHM 3IEKTPHUUECKUI TOK, MArHUTHOE TOJIE;

e paznuyaTh sBJIEHUS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIUlonepenaya, TEeII0BOe
paBHOBECHE, CMauMBaHUE, KAalWJUIAPHBIC SIBICHUS, WCHApEHUE, KOHAEHCAllMs, IUIaBICHHUE,
KpHUCTaTU3a1us (OTBEpACBaHUE), KUTICHHE, TerIonepeaaya (TerIonpoBOJHOCTh, KOHBEKIIUS,
U3JIy4€HUE), EKTPU3aLMsl Tel, B3aUMOACHCTBUE 3apsA0B, JEHCTBUSA IEKTPUUECKOrO TOKa,
KOPOTKO€ 3aMbIKaHHME, B3aUMOJEMCTBUE MArHUTOB, JEHCTBHME MAarHUTHOIO IOJS Ha
IIPOBOJAHMK C TOKOM, JIEKTPOMAarHUTHasi MHAYKIMS) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE GU3NYECKOE SIBIICHUE;

e pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUI B OKPYKAIOIIEM MHpE, B TOM
yrcie (pU3NUecKue sIBICHUs B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaMJUIAPHBIC SIBICHUS
B NpUPOJE, KPUCTALIBI B IpHUpoAae, usnydeHue CoiiHLa, 3aMep3aHHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJEKTPUYECKHUE SIBIICHHUs B aTtMmocdepe,
AIIEKTPUYECTBO JKMUBBIX OPraHU3MOB, MAarHWTHOE ToJie 3eMiH, Jpei( MOJIOCOB, pPOJIb
MarHUTHOIO TOJS AN JKU3HM Ha 3emile, MOJSAPHOE CHUSHUE, MPU 3TOM IEPEBOIUTH



MPAKTUYECKYI0 3a7ady B Y4eOHYI0, BBIICNSATh CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKU)
(bU3UYEeCKUX SIBICHUM;

e OMHCHIBATh HM3YYCHHBIE CBOMCTBAa Tel M (U3NYECKUE SBICHHS, MCIONB3Ys (U3NUYECKUE
BEJIMYMHBI  (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJWYECTBO TEIUIOTHI, YyJAeIbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yJeibHAs  TEIUIOTa  IUIABJICHUsS,  yJelbHas  TeIuloTa
napooOpa3oBaHus, yaedbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(MOUIIMEHT IOJIe3HOTO
JICCTBHS TEIUIOBOM MAIWHBI, OTHOCUTENIbHAS BIAXHOCTb BO31yXa, ICKTPUUYECCKUU 3apsl,
CHJIa TOKa, DJEKTPUYECKOE HaIpsOKeHHE, COMPOTUBICHUE MPOBOAHMKA, yJEIbHOE
COIIPOTHBIICHUE BeEUIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPUYECKOTO TOKAa), MPHU ONMHUCAHUH
MPaBWJIBHO TPAKTOBAaTh (PU3MYECKUII CMBICT HUCHOJIB3YEMBIX BEIMYMH, OOO3HAYEHUS U
eAVHHIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIONINE JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMU BEIUYMHAMM, CTPOUTh TpaUKHd HU3YYEHHBIX 3aBUCHUMOCTEN
(U3HYECKUX BEIIUYMH;

e XapaKTepU30BaTh CBOWCTBA Tel, (pU3MUECKHUE SBJICHHS W MPOILECCHI, UCTIOIb3Ys] OCHOBHbBIE
MIOJIO)KEHUSI ~ MOJIEKYJISIPHO-KMHETHUECKON  TEOPUM  CTPOEHHUS  BEIIECTBA,  IPUHLHUI
CYTIEPHO3UINH MOJIeH (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHus 3apsa, 3akoH Oma s
ydyacTka enu, 3akoH Jxoyns—JIeHla, 3aKOH COXpaHEHUsI SHEPruu, NpH STOM JaBaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMATHUECKOE BhIPaXKEHHE,
 O0BACHATH (PU3MUECKHUE MPOLECCH M CBOICTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CHUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUUYUHHO-CIEACTBEHHbBIE CBS3H,
CTpPOUTH OOBSCHEHHE M3 1—2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1—2 H3y4eHHBIX CBOICTBa
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHOB MWJIH 3aKOHOMEPHOCTEI!;

e pelIaTh pacu€THbIC 3aa4u B 2—3 ACHCTBHSI, UCIIONB3YS 3aKOHBI 1 (DOPMYIIBI, CBS3BIBAIOIINE
¢dusnyeckue BEIMYMHBI: HA OCHOBE aHalIM3a yCJIOBHS 3aJjaud 3alHChIBaTh KPaTKOE YCIIOBUE,
BBISIBJISITH HEAOCTAaTOK JAHHBIX IS PEIICHHs 3a7add, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble il €€ pellleHus, MPOBOJUTh Pacuy€Thl U CPaBHHUBATH IOJIyUEHHOE 3HAUEHUE
(bu3MYECKON BETUYNHBI C U3BECTHBIMU JAHHBIMU;

e pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3MUYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIENOBAaHUS, BBIIEIATH IPOBEPSEMOE INMPEANIONOKEHUE, OLIEHUBATh
MPAaBUJIBHOCTb MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUSI, JIEJIaTh BBIBOIBL;

e POBOJIUTH OMBITHI MO HAOMIOEHUIO (PU3NYECKUX SBICHUN WM (PU3HUECKUX CBOHCTB TEl
(KanmwIIsipHbIE SBJICHMS, 3aBUCUMOCTh JABJICHHMS BO3JAyXa OT ero o0béma, TeMIeparyphbl,
CKOPOCTH TpOIlECCa OCTBHIBAaHWS W HArpeBaHus IpPU M3JIYYEHHU OT LBETa H3JIydarollei
(morsomaroieil) TOBEpXHOCTH, CKOPOCTh WCHAPEHHUs BOJbI OT TEMIIEPaTyphl KUIAKOCTH U
wiomaan €€ MOBEPXHOCTH, JEKTPU3aLUs TE€I U B3aUMOACHCTBHE AIEKTPUUYECKUX 3apsI0B,
B3aMMOJICHCTBHE MOCTOSHHBIX MAarHWTOB, BHU3yaJH3allMsi MAarHUTHBIX TOJE€H MOCTOSHHBIX
MarHuTOB, ACMCTBUS MArHUTHOTO IOJISl HAa MPOBOJAHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  DJIGKTPOJBMraTelis IMOCTOSHHOTO  ToKa):  (OpMyIUpOBaTh  MpOBEpsieMble
NPENOI0XKEHUs, cOOUPaTh YCTAHOBKY W3 MPEIOKEHHOTO 00OPYIOBaHUS, OMHCHIBATH XOJ
ombITa U (OPMYIHPOBATH BHIBOIbL;

e BBIMOJIHAT MPSMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BIIAYKHOCTH BO3]1yXa, CHJIBI
TOKa, HAaIpsHKEHHUS C MCIIOJIb30BAHMEM AaHAJIOTOBBIX MHPUOOPOB U JATYMKOB (PUIUUYECKUX
BEJIMYMH, CpPaBHUBATh pe3yJdbTaThl M3MEPEHUH ¢ Y4YETOM 3aJaHHOM  aOCOJIOTHOM
HOTPEIIHOCTH;

e IPOBOJUTL HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETWYUHBI OT JIPYyroul ¢
UCIIOJIb30BAaHUEM INPSIMBIX HU3MEPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS NPOBOAHHMKA OT €r0
JUIMHBI, TUIOIIAAU TIONEPEYHOr0 CEYeHHs] M YIEeNbHOIO CONPOTHBJIEHMS BEIIECTBa
MPOBOJIHUKA, CUJIbI TOKA, HUIYIIETO Yepe3 MPOBOJHUK, OT HAIPSIKEHUST Ha MPOBOJHHUKE,
UCCIIEIOBAHUE  TIOCJIENOBAaTEIbHOIO W  MapajUIeIbHOTO  COEOUHEHHH  MPOBOJHUKOB):
IUTAHUPOBATh HCCIENIOBAaHUE, COOMpPATh YCTAHOBKY M BBITIONHSATH W3MEPCHHsS, CIEeIys
MpeJIOKEHHOMY TIaHy, PUKCUPOBATH PE3yIbTaThl OJYUYEHHOM 3aBUCUMOCTH B BUJIE TAOIHUI]
U TpaduKOB, JeTaTh BBIBOABI IO Pe3yabTaTaM UCCIIEIOBAHUS;



e IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PHU3MUECKUX BeNWYMH (yAelIbHAas TeII0EMKOCTb
BEILIECTBA, CONPOTHUBICHHE IPOBOAHUKA, PabOTa M MOIIHOCTh JIIEKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIYs MPEII0KEHHON
UHCTPYKLIUHU, U BBIUUCIIATH 3HAUEHHE BEITUUUHBI;

e cOOJTIO/IaTh MpaBUIIa TEXHUKHU 0€30MacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
e XapaKTepHU30BaTh NMPUHLUIBI ACHCTBUS U3YYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOi Ha WX OMHMCaHUs (B TOM YHCIE: CHCTEMa OTOIJICHHS JOMOB, THTPOMETp, MapoBas
TypOHHa, aMIIepMETp, BOJIBTMETP, CUETUUK IEKTPUUECKON SHEPTUH, IEKTPOOCBETUTEIbHbIE
npuOOpBI, HArpeBaTENIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUECKUE MPETOXPAHUTEIH,
JIEKTPOMArHuT, 3JIEKTPOJABUIATENb IOCTOSHHOIO TOKAa), UCHOJb3ys 3HaHMUA O CBOMCTBax
¢u3nUecKux sBICHUH U HEOOXOUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM pPHUCYHKaM (KHMIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETpP, THUIPOMETD,
JIBUTATENIb  BHYTPEHHErO  CrOpaHMsl, 9JIEKTPOCKOIN, PEOCTaT), COCTaBISATh  CXEMBI
AIIEKTPUUYECKUX IENel C IMOCIEI0BAaTEIbHBIM M IMapauIeIbHBIM COCTUHEHHEM >JIEMEHTOB,
pa3nuuasi yCIOBHbIE 0003HAYEHUs JIEMEHTOB JIEKTPUYECKUX LI,

e IPUBOJUTHL  TNPUMEpPHl  (HAXOAUTH HMHGOPMAIMIO O TpPUMEpPax) MPaKTHUYECKOTO
UCTONb30BaHUsl  (M3UYECKUX 3HAHUH B TOBCEJHEBHOM JKM3HM i1 oOecredeHus
0€30MaCHOCTH NPHU OOpAIIeHUH ¢ IPUOOPAMU U TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHS
3JI0POBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0O MOBEICHUS B OKpYXKAOLIEH cpere;

e OCYIIECTBIIATh MOUCK WMH(pOpManuu (puU3MUecKoro cojaepkaHust B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W NYTEM CPAaBHEHUS JIOMOJHUTENIBHBIX MCTOYHHKOB BBIIEISATH
UH(OPMALINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITH HEIOCTOBEPHOM;

e HCIIOJIB30BaTh IIPU BBINOJHEHUU YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJISPHYIO JIUTEpaTypy
(¢U3MUeCKOro conep)KaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT, BIajeThb
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIC W KpaTKHUE YCTHBIE COOOMICHHs, 00001Ias
UHPOPMALIMIO M3 HECKOJBKUX HWCTOYHUKOB (H3UYECKOTO COJACpXkKaHUSA, B TOM YHUCIE
NyOJIMYHO TNPEACTaBIATh PE3YNbTaThl NPOEKTHON WM MCCIEJOBATENbCKON NEATEbHOCTH,
Opd 3TOM TPaMOTHO UCIIONb30BaTh M3YYEHHBIH MOHSATHHHBIM anmapar Kypca (QU3HKH,
COIIPOBO’KATh BBICTYIIJICHUE ITPE3EHTALIUEH;

e[IPH BBINIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEJOBAaHUN (U3NYECKUX IPOLIECCOB
pacnpenensTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJjauaMH, CIEIUTh
3a BBINOJHEHHWEM IUIaHa JEHCTBUH W KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAThH
COOCTBEHHBIM BKJaJ B JAEATENbHOCTb TIPYINIBbl, BbICTpaUBAaTh KOMMYHHMKAaTHBHOE
B3aUMO/IEIICTBHE, IPOSBIISSA TOTOBHOCTh pa3periaTb KOH(QIUKTHI.

K konmy oOyueHus B 9 KJjacce IMpeIMETHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

e HICITOJIB30BAaTh IIOHATHUA: CUCTEMA OTC‘IéTa, MaTCpHraJibHaA TOYKa, TPACKTOpPHUA,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JBIDKEHUS, nedopmanust (ympyras, IUIacTHYecKas),
TPEeHUE, IEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, IEHTpP TSHKECTH,
abCoONMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO TeElla, pPaBHOBECHE, MEXAHHUYECKUE
KOJICOaHUsT W BOJIHBI, 3BYK, HH(PA3BYK W YIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, KA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JNAIbHO30PKOCTb, CIIEKTPHI UCIYCKAaHUS H
NOTJIOIIEHMS, anb(da, OeTa- U raMMa-u3ITydeHHs, U30TOTIbI, SIepHast SJHEPTeTHKa,

e pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSAMOJIMHEHHOE JABH)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBM)KEHUE, CBOOOJHOE IMajcHUE Tell, PaBHOMEPHOE
JBUKEHUE TIO OKPY)KHOCTH, B3aMMOJCHCTBHE Tell, PEaKTUBHOE ABM)KCHHE, KoiebareiabHoe
JBWDKEHUE (3aTyXalole W BBIHYXJICHHBIC KOJeOaHUs), PE30HAHC, BOJHOBOE IBH)KCHUE,
OTpaXCHHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHHE, OTPAKCHHWE W MPETOMIICHUE CBETa,



NIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jOkKEHHE OEoro CBeTa B CHEKTP M CIOXKCHHE
CHEKTPaJIbHBIX IIBETOB, JUCIIEPCHs CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BOZHUKHOBEHUE
JUHENYaToOro CHeKTpa W3IydeHUs) MO OMHCAHMIO UX XapaKTePHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

e pacmio3HaBaTh MPOSIBIICHUE M3yYEHHBIX (PH3UUYECKUX SBICHHUI B OKPYKAIOIIeM MHUpE (B TOM
ymciie pu3nyecKre SBJICHHs B MPUPOJE: MPUINBBI U OTIUBBI, JBMKEeHHE M1aHeT ColMHEeYHOM
CUCTEMBI, PEAKTUBHOE ABM)KCHHUE J>KUBBIX OPTaHU3MOB, BOCIPHUSTHE 3BYKOB >KUBOTHBIMH,
3eMJIETpsACEHUE, CEHCMUYECKUE BOJIHBI, LIYHAMH, 5XO, I[BETa TeJ, ONTHYECKHUE SIBICHUS B
npupoje, OUOIOorHYecKoe ACUCTBUE BUIMMOIO, YIbTPA(pHUOJIETOBOTO M PEHTICHOBCKOTO
U3ITy4YeHUH, €CTECTBEHHBIH paJUOaKTHUBHBIA (OH, KOCMHUYECKHE JIy4H, PaTdOAKTHUBHOE
U3ITy4eHUE MPHUPOJHBIX MHHEPAIOB, JEHCTBUE PAJAMOAKTUBHBIX HM3IYYCHHH HA OpraHU3M
YyeloBeKa), MpU JTOM IEPEeBOAUTH MPAKTUUYECKYI0 3aJady B y4eOHYI0, BBLIETATh
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN;

e ONUCHIBATh HM3YyUEHHBIE CBOWCTBA TeN U (PU3UYECKUE SIBJICHUS, UCIONB3Yys (QU3NYecKue
BEJIMYMHBI (CpeIHSsi W MTHOBEHHAsh CKOpPOCTh Tella MPU HEPAaBHOMEPHOM IBWKCHHH,
yCKOpEeHHue, MepeMelleHne, MyTh, YIJioBas CKOPOCTb, CHJIa TPEHUSs, CHJIa YIPYTOCTH, CHIIa
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TMAaJeHHUs, BEC Tella, WUMITYJIbC Tela, WUMITYJIbC CHIIBI,
MexaHudyeckas paboTa M MOIIHOCTh, MOTEHIMAIbHAs »JHEPrusi Teja, MOIHATOrO Hal
MOBEPXHOCTHIO 3€MJIM, TIOTEHIIMATBHAS YHEPTHs CKATOM MPYKUHBI, KHHETHYECKask dSHEPTHUS,
MOJIHAsE MEXaHWYecKas SHEeprus, Mepuoj M 4YacToTa KojeOaHuM, AJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHS CpPEeibl), TPU OMHCAHHUH
MPaBWJIBHO TPAKTOBAaTh (PU3UYECKUII CMBICT HCHOJIB3YEMBIX BEIMYMUH, OOO3HAYEHUS U
eAVHHIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIONINE JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMU BEIUYMHAMM, CTPOUTh TpaUKHd HU3YYEHHBIX 3aBUCHUMOCTEN
(U3HYECKUX BEIIUYMH;

e XapaKTepU30BaTh CBOMCTBa Ted, (PU3MYECKHE SBICHUS U TPOLECCHI, HCIOIb3Ys 3aKOH
COXPAHEHHUSI YJHEPTHUH, 3aKOH BCEMUPHOTO TATOTCHUSI, IPUHIIMI CYIEPIIO3UIIUN CUJI, TIPUHIIUTT
OTHOCUTENbHOCTH [ anunesi, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHUS WMITYJIbCA, 3aKOHBI
OTPaKCHUSI U TPEIOMIICHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MacCOBOTO YHCEN MPHU
AJIEPHBIX PEaKIUsiX, IPU ITOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €r0
MaTEeMaTHYECKOE BBIPAKECHHUE;

e O0BSICHATH (PU3UYECKHE MPOIIECCH M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYaIUil
MPAKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYUHHO-CICJACTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA
(¢u3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemiaTh pacuy€THBIC 3a7aud (ONMUpAIOIIUecs Ha CUCTEMY W3 2—3 ypaBHEHHI), UCIOJIB3YS
3aKOHBI U (HOPMYIBI, CBs3BIBAIONIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHANIM3a YCIIOBUS
3aJauM 3aMUChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONIME WM HW30BITOYHBIE JTAaHHBIE,
BBIOMpaTh 3aKOHBI U (HOPMYINBI, HEOOXOAMMBIE IS PEIICHUs, MPOBOJIUTH PACU€TBl U
OLICHUBATh PEAIMCTUYHOCTH MOJYYEHHOIO 3HaUYEHUS! GPU3NUYECKOMN BETNUHHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPH MOMOIIU (PHU3UYECKHX METOJIOB,
UCIIOJIb3YSl OMKMCAHMUE MCCIIEOBAaHUS, BBIIEIATh MPOBEPSEMOE MPEANOI0KEHNE, OLEHUBAThH
MPAaBWJIBHOCTh MOPSAJIKA MPOBEACHUS HUCCIENOBaHMs, AeNaTh BBIBOJABI, WHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUN U OTBITOB;

e IPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (GU3NYECKUX SBICHUN MM (PU3HUECKUX CBOMCTB TEJ
(u3yueHne BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHUS DHEPTHH, 3aBUCUMOCTH MEpHoja
Kosie0aHui MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUTUTYJbl MallbIX KOJeOaHWMU, MPSAMOJIUHEHHOE paclpOCTpaHEHHE CBETa, Pa3lOKEHUE
0enoro cBera B CHEKTpP, M3y4yE€HUE CBOICTB M300pa)K€HHUS B IIOCKOM 3€pKaje U CBOMCTB
U300paeHHsl TpeaMeTa B cOOMparolieil JMH3e, HAONIOJACHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHs): CAMOCTOSITEILHO COOMpPAaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000py/I0BaHUsl, OMUCHIBAThH XOJI OTBITA M €T0 PE3YNIbTaThI, (HOPMYIUPOBATH BHIBOJIBI;



e IPOBOJIUTH NIPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHHH, ONpeaessis CpeaHee 3HaYCHUE
U3MEpsSIeMON BeTMYUHBI ((POKYCHOE PacCTOSTHUE COOMPAOIICH JTMH3BI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEepUTeN-HOr0 Ipudopa);

e IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEHN (PU3NUECKUX BEJMUUH C MCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUl (3aBUCUMOCTh IIYTHM OT BPEMEHH TP PABHOYCKOPEHHOM [BM)KEHUHU 0e3
HayaJbHOM CKOPOCTH, NEpHoAa KoJeOaHUWH MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH,
3aBHCUMOCTH YIJla OTPaXCHUS CBEeTa OT yIJla TMaJeHUs MU yrila MPEeJOMIICHUS OT yria
naJIeHus): IJIAaHUPOBATh UCCIIEA0BAHKE, CAMOCTOATENBHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BUe TaOnHIl U rpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEIOBaHUS;

e IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEITUUUH (CpPEeIHSSI CKOPOCTh M YCKOpPEHHE
TeJa IpPU PABHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOIHOIO MaJeHHs, XKECTKOCTb
NPYXUHBL, KO3()(UITUEHT TPEeHHs CKOIbKXEHHs, MeXaHHuecKasi paboTa U MOIIHOCTb, YacTOTa
U IepuoJl KoieOaHWH MaTeMaTHYeCKOro M MPYXKUHHOIO MAasTHHUKOB, ONTHYECKas CHIIa
coOuparonied JUH3BI, pPAJUOAKTUBHBIA (OH): TIJIAHUPOBATh HU3MEpEHHs, coOupartb
JKCHEPUMEHTAJbHYI0 YCTAHOBKY M BBIIOJHATh H3MEPEHMs, CIeAys MpeasIoKEeHHON
UHCTPYKLIUHU, BBIYUCIATh 3HAUCHHE BEJIMYMHBI U aHAJTM3UPOBATDH IMOJyYCHHBIE PE3yJIbTAThI C
Y4ETOM 3aIaHHOM TMOTPEIIHOCTH U3MEPEHU;

e cOOJTIO/IaTh MpaBUIIa TEXHUKHU 0€30MacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
e pa3IUyaTh OCHOBHBIC NMPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENeil: MaTepuanbHas TOYKa,
abcomoTHO TBEPZOE TEJO0, TOUCUHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MO/JIEJIb aTOMa, HyKJIOHHAasl MOJIeJIb aTOMHOT'0 S/1pa;

e XapaKTEPU30BaTh NMPUHLMUIBI ACUCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha MX omucaHusA (B TOM YHUCIIE: CHUAOMETpP, JATUYUKU IOJIOKEHHS, PACCTOSIHUS U
YCKOPEHHUs, paKeTa, 3XOJIOT, OYKH, IEpPHCKON, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCHOIBb3ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUI U HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

* HCIOJIB30BATh CXEMbl M CXEMaTHYHblE PUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTMYECKHX TIIPOLIECCOB MpPH pPELICHHH Y4ueOHO-
IPAaKTUYECKUX 3ajay, ONTHYECKUE CXEMBI JUIsl IIOCTPOEHUS N300pakeHHH B INIOCKOM 3epKaie
U cobuparoleit TnH3e;

e MPUBOJIUTH  TPUMEPHI  (HAXOAUTh HMHQPOPMALMIO O TpUMEpax) MPaAKTHUYECKOTO
UCTOJIBb30BaHUSl  (U3UYECKUX 3HAHUH B TOBCEJHEBHOM JKM3HM I  OOECledYeHus
0€30MacHOCTH TIPU OOpaleHny ¢ TpHOOpaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHCHUS
3JI0pOBbSI U COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KartoIlel cpese;

e OCYIIECTBIATh MOMCK HMHpOpManuu  ¢GuU3M4eckoro coaepkanus B VHTepHere,
CaMOCTOSITENIBHO ~ (OPMYNIUPYSl MOMCKOBBIM  3ampoc, HAXOAWUTh IYTH OINpPEAEICHUS
JIOCTOBEPHOCTH  NOJY4YEHHOM MH(POpPMALMM Ha OCHOBE HMEIOIIMXCS 3HAaHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

e HCIIOJIB30BaTh IIPU BBINOJHEHUU YYEOHBIX 3aJaHUM Hay4YHO-TIOMYJISPHYIO JIUTEpaTypy
(¢U3UUeCKOro conep)KaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT, BIajeThb
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIC COOOILEHHUS Ha OCHOBE MH(OpMaIUH U3
HECKOJIbKUX HMCTOYHMKOB (DPM3MYECKOIO COJEpIKAHUA, MYOJUYHO MPEACTaBIATh PE3YIbTaThl
NPOCKTHOM WJIM HCCIENI0BATEIbCKONW NESITEILHOCTH, IMPH 3TOM TPaMOTHO HCIOJIb30BaTh
W3YYEHHBIM TIOHATHHHBIA ammapar wu3ydyaeMoro paszaeia ¢GU3HUKA W CONMPOBOXKIATH
BBICTYIIJICHUE TIPE3eHTAIMeN ¢ yI€TOM 0COOEHHOCTEH ayIuTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHME 7 KJIACC

KoanuecTBo yacoB

uiekTpoHHbIE (LU (PPOBHIE)

Ne HanmeHoBaHMe pa31es10B U TeEM o0pa3oBaTesbHbIE pecypchl
n/n NMPOrpamMMbl Kourpoabubie | [IpakTudeckue
Bcero padoThI padoThI
Pazgen 1. ®u3uka u eé poJib B MO3HAHUU OKPYKAKIIET0 MUPA
1.1 ®du3uKa - HayKa 0 IpUpoae 2 0 0 bubmuoteka [IOK
https://m.edsoo.ru/7f416194
1.2 DOuU3NYECKUEe BEITMIHHBI 2 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEHHOHAYYHBIN METOJ O3HAHUSA 2 0 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUM BellecTBa
2.1 CrtpoeHue BeecTBa 1 0 1 bubmmoreka LIOK
https://m.edsoo.1u/7f416194
2.2 JIBr>KEHME U B3aUMOJICHCTBUE YaCTHULL 2 0 1 bubnmoreka [JOK
BEILIECTBA https://m.edsoo.ru/7f416194
23 ArperarHble COCTOSIHUSI BELIECTBA 2 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro o pazueny 5
Paznen 3. /IBuskeHHe U B3aUMOAeCTBUE Tel
3.1 MexaHu4eckoe IBUKECHHUE 3 0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
32 Nuepuusi, macca, IOTHOCTb 4 0 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
33 Cumna. Bune! cun 14 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hroro o pazueny 21



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

Pasnen 4. /laBienue TBEpPABIX TeJl, :KUAKOCTEN U ra30B

4.1 JaBnenue. [lepenava naBneHust TBEPABIMU 3 1 bubmmoreka [IOK
TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/71416194
4.2 JlaBneHue KuIKOCTH 5 0 but6mmoreka [JOK
https://m.edsoo.ru/7f416194
4.3 ATtMochepHOoe 1aBieHue 6 1 bubmuoteka [IOK
https://m.edsoo.ru/7f416194
4.4 JleficTBUE )XKUIKOCTH Y Ta3a Ha MOTPYKEHHOE 7 3 bubnuoteka [IOK
B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgen S. Pa6ora 1 MOIIHOCTH. DHEpPrust
5.1 Pabora 1 MoIIIHOCTE 3 1 but6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 1 bubnuoteka [IOK
https://m.edsoo.ru/7f416194
53 Mexanundeckasi SHEpTrust 4 0 bubmuoteka [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KVIACC

KosnuyecTBO 4acoB

JIeKTPOHHbIe (UG pPOoBbIE)

Ne n/m| HaummeHoBaHMe pa3iesioB U TeEM Kontposabnbie| IpakTnueckme| 00pas’oBaTe/bHbIE PECypChI
NporpaMmsol Bcero padoThI padoThI
Pasznen 1. TemioBble siBJIeHUS
1.1 CrtpoeHnue u CBOICTBa BEIIECTBA 7 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsle IPOLECCHI 21 1 5 bubmmoreka LIOK
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3znen 2. DiiekTpryeckre U MATHUTHbDIE SIBJICHUS
2.1 DJIEKTPUYECKUE 3aps/ibl. 3apsSKEHHBIE TEa U 7 0 1 bubmuoteka [IOK
HX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSHHBIN IEKTPUUECKUNA TOK 20 1 7 bubmuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBIICHHS 6 1 1.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
24 DJIEKTPOMAarHuTHasE UHAYKIIUS 4 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Nroro no pazneny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

9 KVIACC

KoanuecTBO 4acoB

DJIeKTPpOHHBIE (HU(POBBIE)

Ne i/m| HaummeHoBaHMe pa3aesioB U TeM Kontpoabnbie| IMpakthnueckme| 00pasoBaTelibHbIe pecypehbl
NporpaMmsl Bcero padoThI padoThI
Pa3zgen 1. Mexannueckue siBJeHUS
1.1 MexaHH4eCcKOe IBIKEHUE U CIIOCOOBI €r0 10 0 1 but6mmoreka [JOK
OIMCAHHUS https://m.edsoo.ru/7f41a4a6
1.2 BsauMonelicTBue T 20 1 3 but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHECHHUS 10 0 3 bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannueckue KoJe0aHUSI U BOJTHBI
2.1 MexaHndecKkue KojieOaHus 7 0 3 but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuueckue BOJIHBL. 3BYK 8 1 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DiieKTpoMarHuTHOE MoJ1e ¥ 3J1eKTPOMATHUTHBIE BOJTHBI
3.1 DIeKTpOMarHuTHOE MoJie U 6 0 2 bubmmoreka [IOK
AJICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbI€ SIBJIEHUS
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETa 6 0 2 bubmmoreka [IOK
https://m.edsoo.ru/7t41a4a6
4.2 JIuH3bI 1 onITHYECKUE PUOOPHI 6 0 3 bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 0 2 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3gen 5. KBaHTOBBIE IBJICHUSA

5.1 Hcnyckanne v noraonieHrue CBeTa aToMoOM 4 bub6munoreka [IOK
https://m.edsoo.ru/7f41a4a6
52 CrtpoeHue aTOMHOTO spa 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuuu 7 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTOpHTE/ILHO-00001IAKO NI MOYJIL
6.1 [ToBTOpeHME U 00001IIEHNE CONIEPIKAHUS 9 bubmmoreka [IOK
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 27



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

YYEBHO-METOJUYECKOE OBECIIEHEHHE
OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI IJIS1 YUEHUKA

*®@usuka, 7 knacc/ [lepeimkun A.B.,

«M3parenbctBo «IIpocsemienuey, 2020.

» dusuka, 8 kinacc/ [Nepsimkua A.B., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AxunonepHoe obmectBo «M3narenscrBo «IIpocsemenue», 2021.

» dusuka, 9 xknacc/ [Nepsimkua A.B., UBanoB A.H., O061ecTBO ¢ orpaHUYEHHOMN
0TBETCTBEHHOCTHIO «/IPODAY; Akumoneproe odmiectBo «M31areabcTBo
«IIpocsemienne»

METOJUYECKHNE MATEPUAJIBI JIJIS1 YUUTEJIA

7 KIIACC

1.Pabouas mporpamma. yueoHoro npeamera «du3nka. ba3oBeiil ypoBeHb Ist

obyuatomuxcs 7-9 knmacco ®I'OC OO0 , 2023r.

2. IIporpamMmbl ocHOBHOTO 0011IeTO 00pazoBanus. ®usuka. 7 — 9 Kaccel
(aBropsr:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHuUK).

3. [leprimkun A.B. ®usnka. 7 kinacc. YueOHUK 1t 001ieo0pa3oBaTeIbHbIX
yupexaenust . M.: IIpocsemenne. 2023

4. Jlykamuk B.1. CoopHuK BompocoB U 3an1ay no ¢usuke. 7-9 ki1 — M.: [Ipocsenienue,
2020.

5.AcraxoBa T.B. ®usuka. 7 kiacc. Jlabopatopubie padboThl. KOHTpOIbHBIC 3a/1aHUS. —
Caparos: JIuneit, 2023.

8 KIIACC

1. Pabouas nmporpamma. yue6Horo npeamera «Dusnka. ba3oBblil ypoBeHb» IS
obyuaronuxcst 7-9 xknaccop ®I'OC OO0 , 2023r

2. [IporpamMmMbl 0OCHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBToper:A.B. [Tepeimkun, H.B. ®unonosuu, E.M. I'yTHHK).

3. Mapon A.E. ®usuka. 7 kiacc: yuebHo-mMeToauueckoe nocooue/ A.E. Mapow.-
M.: Ipoda, 2020.

4. A.E. Mapon, E.A. Mapon CamocTosiTensHbIe 1 KOHTPOJIbHBIE paboThI-8 Ki1acc 2020
M. Jlpoda.

5. AcraxoBa T.B. ®u3uka. 8 knacc. Jlaboparopusie padoTsl. KOHTpoIbHBIE 3a1aHHS. —

Caparos: Jluuei, 2023.

9 KIIACC

1. Pabouas mporpamma. yuebroro npeamera «dusuka. bazoBbiii ypoBeHbY I
obyuatomuxcs 7-9 knacco @I'OC OO0 , 20231

2. IIporpamMmbl ocHOBHOTO 0011IeTO 00pazoBanus. dusuka. 7 — 9 Kaccel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHuK).

3. Jlykammuk B.1. CoopHUK BOTpOCOB U 3314 1o ¢pusuke. 7-9 k. — M.:
IIpocsenienue, 2020.

4. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIbHBIE 1
KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA.

5. AcraxoBa T.B. ®uszuka. 9 knacc. Jlabopatopubie pabotsl. KOHTpOIbHBIE 3a1aHUS. —
Caparos: Jluueii, 2023.



MUOPOBLIE ObPA3OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

7 KIIACC

1.

N

bubnuoteka — Bcé€ o npeamety «Pusnkay. — Pexxum moctyma:
http://www.proshkolu.ru

. BuneoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru
. Enunas xomexuus mudpoBex 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocrymna:

http://school- collection.edu.ru

. InTepecHble MaTepHralibl K ypokaM (PU3HUKH IO TEMaM; TECTHI [10 TeMaM;

HarJBsITHBIC TTocoOus K ypokaM. — Pexkxum noctymna: http://class-fizika.narod.ru

. Lludpossie oOpazoBarenbHbIe pecypcehl. — Pexum noctyna: http://www.openclass.ru
. DIIEKTpOHHBIE yueOHUKH 110 (u3uke. — Pexxum pocryna: http://www.fizika.ru

8 KIIACC

N

. bubnmmoteka — Bcé€ mo npeamety «Pusnkay. — Pexxum mocryma:

http://www.proshkolu.ru

. BuneoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru
. Enunas xomiexuus mudpoBbIx 00pa30BaTEeNbHBIX peCypcoB. — Pexxum

nocryna: http://school- collection.edu.ru

. InTepecHble MaTepHralibl K ypokaM (PU3HMKH IO TEMaM; TECTHI 10 TeMaM;

HarJsIIHBIC TTocoOus K ypokaM. — Peskum noctymna: http://class-fizika.narod.ru

. Lludpossie oOpazoBarenbHbIC pecypcehl. — Pexum noctyna: http://www.openclass.ru
. DIIEKTpOHHbIE yueOHUKH 110 (u3uke. — Pexxum pocryna: http://www.fizika.ru

9 KIIACC

1.

BuneoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunast xoyutekius nudpoBeIx 00pa3oBaTeNbHBIX pecypcoB. — Pexum mocryna:

NN D A

8

9.

http://school- collection.edu.ru

. InTepecHble MaTepHaibl K ypokaM (PU3MKH IO TEMaM; TECTHI I10 TeMaM;

HarJsITHBIE TTocoOus K ypokaM. — Peskxum noctymna: http://class-fizika.narod.ru

. Lludpossie oOpazoBarenbHbIC pecypehl. — Pexum noctyna: http://www.openclass.ru
. DIIEKTpOHHbIE yueOHUKH 110 (pu3uke. — Pexxum pocryna: http://www.fizika.ru

. CereBoe oOpa3oBarenbHOE coob1IecTBo. http://www.openclass.ru/node/109715

. Ennnas xosrekius mudpoBhIX 00pa30BaTebHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

. @enepanbHbIi EHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/
AHnmanu pu3ndeckux o0beKTOB. http://physics.nad.ru/

10. ’KuBas ¢usuka: odyqaromas nporpamma. http://www.int- edu.ru/soft/fiz.html
11. ®usuka.ru. http://www.fizika.ru/
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