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AJAIITUPOBAHHAS PABOYASA ITPOT'PAMMA
YUYEBHOI'O HPEJIMETA «®U3UKA»

JIJISI OBYYATOIIMXCS C 3AIEPKKOM IICUXUYECKOI'O PA3BUTHSA
(MHTETPUPOBAHHOE OBYUYEHUE)
(7-9 KIIACCBbI)



IHosicHUTEABLHAA 3AIIMCKA

PabGouass mporpamMmma mo ydeOHomy mpenmeTy «®Duszuka» cocTaBieHa Ha OCHOBAaHHUU
IIpukaza MunncrepcrBa npocsemenus Poccniickoint ®enepaunu ot 31 mag 2021 r.
Ne 287 «O0 ytBepxaeHun (eaepajsbHOro TOCYyAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHjapTa OCHOBHOro obmiero odpaszoBanus»; IIpukasza Munnpocsemenus PO "O0
yTBEp)KJIEHUU (eneparabHO  aJanTHUPOBAHHOM 00pa30BaTEbHOM MPOrpaMMBI
OCHOBHOTO 00mero oOpa3oBaHus [ OOyYarOIIMXCA C  OrpaHUYECHHBIMU
BO3MOXKHOCTSIMHU 310poBbsi" (3apeructpupoBano B Munrocte Poccum 21.03.2023 N
72653); Ilpukaza MunucrepcTBa mpocBelneHuss Poccuiickoii Pemepanuu  OT
17.07.2024 Ne 495 «O BHeceHMM U3MEHEHUU B HEKOTOpHIE MpUKa3bl MuHHCTEpCTBA
ITPOCBELICHUSA Poccuiickon Qdenepauuu, Kacarolmecs benepaabHbIX
aJanTUPOBaHHBIX oOpaszoBaTenbHbIX mporpamm», AOOII OOO ( Bapuant 7) 'BOY
COII Nel1 r.o. OKTs6pbCK.

B coorBercTBUM C y4eOHBIM IUTAHOM IITKOJbI Ha H3YyYE€HHE Y4eOHOTrO MpeaMera
«Dusuka» oTBOAUTCSA B 7 Kiacce — 68 yacoB (2 yaca B Hejaen), B 8 kiacce — 68 yacos
(2 gaca B Henemo), B 9 kimacce — 102 yaca (3 waca B Hememo). OOIee Ynca0 YIeOHbBIX
gacoB «Du3nKa» 3a ypoBeHb OCHOBHOT'O 00111ero oOpazoBanus — 238 4

Henp peanuzamuu AOIT HOO o6yuaromuxcst ¢ 3[IP — oGecnieueHne BBITIOJHEHUS
tpeboBanuit I'OC OO0 obyuaromuxess ¢ OB3 mocpeacTBOM co3qaHusl YCIOBUN IS
MaKCUMaJlbHOTO  YAOBIETBOPEHMsI  OCOOBIX  OOpa3oBaTelbHBIX  MOTPEOHOCTEH
oOyuatomuxcst ¢ 3I1P, obecneunBaOmmuX yCBOGHHE MMM COIMAIBHOTO U KYJIBTYPHOTO
OITbITA. JlanHast
mporpaMMa ajpecoBaHa ywamuMmcs /-9 kiaccoB, oOydarommuxcs mo AOOIT OO0
(BapuanT 7).

JlanHas mporpamMma mpe/rnoiaraeT HHKII03uBHOEe oOyuenue nereit ¢ OB3 (BapuaHT

7).

Bapuant 7 mpeamornaraer, 4To yd4allMiics MOJIy4aeT 0Opa3oBaHUE, IMOJHOCTHIO

COOTBETCTBYIOII[EE IO HWTOTOBBIM JOCTHXKEHHMSIM K MOMEHTY 3aBEPIICHUS OOYUCHHS

00pa30BaHUI0 O0YUYAOIIUXCS, HE UMEIOIUX OIPAaHUYEHUN IO BO3MOXKHOCTSM 370POBBSI.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3zjnen 1. ®usuka u e€ posib B NO3HAHUH OKPYKAKIIET0 MUPA.

®usuka — Hayka o npupogne. fABieHus npuponasl. DU3UUYECKUE SIBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3mepenue ¢usnueckux BennuuH. Duznueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cCucTemMa €IMHHII.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH HU3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJl MO3HAHMS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBMKEHHUE THUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOUIbI0 MOJIETIEH.

Jlemoncmpayuu.

1. MexaHHYecKkHe, TEIUIOBbIE, JJEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpkI U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue IeHb IeEHUS MKAIbl U3MEPUTEITHLHOTO MPUOOpa.
2. H3MepeHue paccTOSHUM.
3. U3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEA.
4. OrmpepneneHue pasMepoB MajbIX TE.
5. M3mepeHne Ttemmneparypbl IPU NOMOIIM >KUIAKOCTHOIO TEPMOMETpPA H
JaTYMKa TEMIEPaTypPhl.

6. lIpoBenenue ucciaenoBaHus MO NPOBEPKE TMIOTE3BI: JAJBHOCTH IOJETA
HIaprKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIlIe, YeM OOJbIIEe BHICOTA
IIyCKa.

Pa3nen 2. [lepBoHayajibHble CBeeHHs 0 CTPOEHHHU BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3mepbl. OmbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkenue dactul BemectBa. CBsA3b CKOPOCTM JABMIKEHHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammonelicTBue uacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTaIIMUYecKuX) Tel. B3anMOCBA3b MEX]y CBONCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jlemoncmpayuu.

1. HabGmronenune OpOoyHOBCKOTO JBH)KCHUS.



2. Habmonenue nuddyszuu.
3. HaGOmonenue  siBaeHUM,  OOBSCHAIOMIMXCS  MPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamophuie padbomsl u onvimol.

1. OueHka JuaMeTpa aTroMa METOAOM psoB  (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbITHI 1O HAOJIIOJEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnpIThl IO OOHAPYKEHUIO IEHUCTBUS CUIT MOJICKYJISPHOTO MPUTSYKEHUS.
Pasnen 3. /IBukeHue u B3auMoeiicTBHe TeJl.
MexaHnnyeckoe BUXKEHHE. PaBHOMEpHOE UM HEPAaBHOMEPHOE JIBUYKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MpPHU HEPABHOMEPHOM IBIKEeHHH. Pacuér nmytu u
BPEMEHHU JIBHKCHUS.
SBnenve wuHepuMH. 3aKOH HHEPHUU. B3auMmomelcTBue Ten Kak NpUYMHA
WU3MEHEHUS CKOPOCTH JIBMKEHUS Tejl. Macca Kak Mepa HHEpTHOCTH Tela. [ [noTHOCTh
BemecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJ B €IWHUIE 00BEMa
BEILIECTBA.
Cuna xak xapakTepuCTHKa B3auMojeicTBus Tei. Cuia ynpyroctd M 3aKOH
I'yka. MI3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUja
TsokecTd. Cujia TSKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HAPABJICHHBIX MO OJHOW mpsiMoi. PaBHoxeicTByromas cui. Cuna TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHU4ECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSIMOIIMHEUHOTO JIBUKCHUSL.
3. HabGmronenwue siBleHUs WHEPIIHH.
4. HaOnroneHve n3aMeHEHUs CKOPOCTH ITPH B3aMMOICHCTBUH Tell.
5. CpaBHEHHME MaccC MO B3aUMOJICHCTBUIO TEJ.
6. ClioxeHue cuil, HalpaBJICHHBIX 110 OJHOM NPSIMOM.
Jlabopamophuie pabomul u onvimot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpelHEW CKOPOCTH CKOJIBbXEHHUsS OpycKa WIM IIapuKa Mo
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO Tea.

4. OnbIThL, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh PacTsKEHUs (1epopMaliimn)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITbI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJ, JKUAKOCTEN M ra3o0B.



Hanenune. CriocoObl yMEHBIIEHUS M YBEIUYEHUS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJlE€HHUS ra3za OoT o0bEéma, TemmepaTypsl. llepenaua naBneHus
TBEPABIMU TEJIAMH, XXUAKOCTSIMHU W Ta3amu. 3akoH I[lackans. I[lHeBMarnueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS >KUJKOCTU OT TIyOMHBIL. ['MapocTaTMuecKui
napanokc. Coobuiatoniuecs: cocyasl. ['uapaBinueckue MeXaHU3Mbl.

AtMmocdepa 3emun u atmocdepHoe nasieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emuu. OnbiT Toppuuemnu. U3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOro JaBJIEHUS OT BBICOTHI HAaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: arMochepHOTo IaBJIEHUS.

JleficTBHE )KMIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JIaBJICHHS T'a3a OT TEMIIEPATYpPBI.

[lepenaya naBieHUs )KUAKOCTBHIO U Ta30M.

CooOmatomuecs cocyapl.

I'mapaBnnyeckuit mpecc.

[IposiBnenue aericTBust aTMOC(HEPHOTO JTABJICHHUS.

3aBUCUMOCTbH BBITAJIKUBAIOUIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOU KUJIKOCTH.
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8. YCIOBHE IUIABaHUS TEJI: IJIABAaHUE WJIU NIOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomuvl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPyKEHHOU B
AKUJKOCTh YaCTHU TeNa.

2. OmnpeneneHue  BBITUIKUBAIOMICH  CUJIbI, JCWUCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIECH CUJIbI, JEHCTBYIOIIECH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAIKUBAIOUIEH CHUJIbI,
JIEHUCTBYIOIICH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTD
YACTH TEJIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTrpa WM KOHCTPYHPOBAHUE JIOJAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPIrHsl.

Mexanndeckasi pabotra. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus peiuara. [I[puMeHeHue nmpaBuiia paBHOBECHUS phluara K OJIOKY.



«3onoroe npasuno» mexanuku. KII/ npocteix Mmexanu3moB. [IpocTeie MexaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas MW NOTEHLMaNbHAas DJHEPIUS.
[IpeBpamienne 0THOTO BUIA MEXaHUYECKOM SHEPIUH B APYroil. 3aKOH COXpaHEHUS
DHEPIUM B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MIPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomsl u onvimol.

1. Ompenenenve paOOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHHM TeJa

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBUM paBHOBECHS pblyara.

3. M3mepenue KIIJI HAaKITOHHOM MJIOCKOCTH.

4. N3ydeHune 3aKO0HA COXpPaHEHUS] MEXaHUYECKOU DHEPIUU.

8 KUIIACC

Pasnen 6. TensioBble siBJI€HUS.

OCHOBHBIE TIOJOXKEHUSI MOJEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJEKyJd. OTMBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopaenun TBEPAOTO, >KHAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KUHETUUECKON TEOPHUH.
CmaunBaHue U KamWUISIPHBIE sIBICHUA. TeII0BOE paclIuUpeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIIEpAaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUXKCHUS
gactull. BuyTtpenHss sHeprus. CrnocoObl HM3MEHEHUS BHYTPCHHEH DHEPIHM:
TEeIJIoTepe1ada u CoBepIIeHre padboThl. Buasl Temonepeaadn: TeIIONpoOBOHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomuuecTBO TEIwioThl. YAeilpHasd TEIUIOEMKOCTH BEIECTBA. 1e€IIO00OMEH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemIoBOoro OanaHca. IlmaBnenwe
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u koHaeHcamus. Mcnapenwe. Kunenume. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTo
JIaBJICHUS.

BnaxHocTbk Bo3ayXa.

DHeprus TOIUINBA. Y ieJibHAs TEIIOTa CTOPAHHUS.

[Tpuamuner paboter TermmoBeix asuratenei KIIJ TemmoBoro mBuraTtess.
TermnoBbie ABUTATENIN U 3aIUTa OKPYIKAIOIIEH CPEIbL.

3aKOH COXPAaHEHHMS U PEBPALICHHS YSHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HabGmronenune OpOoyHOBCKOTO JBHKCHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBineHuit cMaurBaHus U KAMWJUISIPHBIX SBICHUI.
HaGmtoneHue TernnoBoro pacpeHust Ted.

N3meneHnne napieHus rasa npu MU3MEHEHUM O00BbEMa UM HArpeBaHUU WU
OXJaXKJICHUM.

[IpaBuna uamepeHus TeMnepaTyphbl.

Buabl Teruionepenaymn.

OxJaXkieHue Mpu COBEPIICHUH PaOOTHI.

HarpeBanue ripu coBepiiieHH pabOThl BHEIIIHUMU CHUJIAMH.
CpaBHeHME TETIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
Habaronenne kuneHus.

HaGmtoeHre mocTostHCTBAa TEMIIEPATyPhI MTPH IJIABJICHUU.
Mojeau TeIUIOBBIX JBUTaTEICH.

Jlabopamopnuie pabomul u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI IO 0OHAPYKEHUIO ICHUCTBUS CUJT MOJICKYJIIPHOTO MIPUTSYKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIIOACHUIO TEIUIOBOT'O PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

OrnpeneneHue naBieHUs BO3IyXa B Oa/NIOHE IITTPHIIA.

OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[TpoBepka rumnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHUs BHYTPEHHEH OSHEpPruu Tejla B pe3yJbrare
TEIJIoTIepe1adud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEINIOOOMEHA MTPU CMEIIMBAHUN XOJIOAHOW 1
ropsiueu BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HAarPEeThIM METALTHYSCKUM IHJIMHIPOM.

OrnpeneneHue y1eIbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca UCIapeHus.

OrnpeneneHne OTHOCUTEIBHOM BIAXXKHOCTH BO3AyXa.

OrnpeneneHue yeabHOM TeTIOTHI IIJIABICHUS JIbJIA.

Pa3znen 7. DiekTpudecKkue U MATHUTHBIE SIBJIEHHS.

Onektpuzauusi Ten. J[Ba poja 3JeKTpUYECKHUX 3apsaoB. BzaumopelictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekrpuueckoro noiig. [IpuHuun
CYNEepHO3ULIMH EKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocurenu snekrpuueckux 3apsioB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3apsf.
Crpoenne aroma. IIpoBOOHMKM W JIHUPIEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHMS AJIEKTPUYECKOTO TOKAa.
Nctounuku mocTossHHOrO TOKa. JIeMCTBUS AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas  uenb. Cuna  TOKa.  DJNEKTPUYECKOE  HANPSKEHHUE.

ComnpoTuBneHre MPOBOJAHUKA. Y IEIBHOE CONPOTUBIICHHE BElIECTBA. 3akoH Oma
1U1s yuacTka 1enu. IlocimenoBarenbHOe U MapaiebHOE COEAUHEHNE TPOBOIHUKOB.

PaGora u MOIIHOCTH OJJIEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DneKkTpudecKue enu U NOTPeOUTENH dIeKTpuieckoil sHepruu B 6biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3anmoaelcTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOE 1osi€ 3eMJIM U €ro 3HAaY€HUe Il )KM3HU Ha 3eMII€.
Onpir  Opcrena. MarHuTHoe MOJie  AJIEKTPUYECKOro Toka. IIpumeHeHwue
3JIEKTPOMArHUTOB B TEXHUKE. JIeliCTBME MAarHUTHOTO TOJIs1 HA MPOBOJIHUK C TOKOM.
DNEeKTpOoABUraTelb MOCTOSIHHOTO ToOKa. lcnosib30BaHWE 3IIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBaeHue 3JIeKTpoOMarHuTHON MHAykuuu. [IpaBuno Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DneKTpu3auus Tel.
JIBa pojia AIEeKTPUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apsSKEHHBIX TEJl.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4ecKasi MHAYKIIHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPSIOB.
[IpOoBOOHUKH U TUAJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JUHUM 3JIEKTPUYECKOTO ITOJIS.
HcTouHMKH IOCTOSIHHOTO TOKA.
JIelcTBYS 3JEKTPUYECKOT O TOKA.
. DIIEKTPUYECKUI TOK B JKUJKOCTH.
. I'a30Bb11 pa3ps.
. I3MepeHnue critbl Toka aMIepMeTPOM.
. I3MepeHue 3JIeKTpUIeCKOro HapsIKEHNS BOJIBTMETPOM.
. PeocTaT u marasuH COnpOTHBIEHUN.

L X N Uk WD R
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. BzanmonelicTBre MOCTOSHHBIX MAarHUTOB.

[T
o wun

. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTH Pa3CIICHHUA II0OJIFOCOB MAaIrHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX ITOJIEN IOCTOSHHBIX MATHUTOB.

OmneIiT Opcrena.

MarauTHoe noJie ToKa. IJEKTPOMATrHHUT.

JlercTBHE MarHMTHOT O TOJI HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue sBieHUs SIEKTPOMATHUTHON HHAYKIIUH.

OmnebrTer @apanes.

3aBUCUMOCTh HANpPaBJIEHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBCHHUS.

DIIEKTPOTreHEepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnule pabomsl u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpITEl  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3alIUN  TCII HHHYKHHCﬁ n Ipu

CONPUKOCHOBEHHH.
UccnenoBanue AeMCTBUSL OSJEKTPUUECKOrO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

CoOopka u mpoBepka pabOThI AIEKTPUIECKOM IS MTOCTOSTHHOTO TOKa.
N3Mepenue u peryanpoBaHue CUJIbI TOKA.

N3Mmepenue u peryiupoBaHue HANIPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4YEpe3 pEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS MPOBOAHUKA OT €ro JJIMHBI, IUIOIAAH TMOMEPEYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBuia CIIOKEHUS HANPSKEHUA TMPU  IOCIEA0BATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiia i CUIbl TOKa MNP NapaJUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOUIHOCTH  JJIEKTPUUECKOrO TOKa, BBIAEISAEMOM Ha
pe3ucTope.

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

Onpenenenue KI1JI narpeBatens.

HccnenoBanre MarHUTHOrO B3aMMOAEHCTBUS ITOCTOSSHHBIX MArHUTOB.
N3ydyenne MarHWTHOrO MOJS  IOCTOSSHHBIX ~ MAarHWTOB IPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanue 1eMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JAEMOHCTPUPYIOLUIUE  3aBUCUMOCTb  CHJIBI  B3aUMOJEUCTBUS
KaTyILIKXA C TOKOM U MardHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYILKE.

18. M3yueHue ecTBUS MAarHUTHOTO T10JISI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue U u3yueHue paboThl JJIEKTPOABUTATEIS.

20. M3smepenune KIIJI anexkTpoaBUraTeNnbHOM YCTAHOBKH.

21. OOBITBl IO HWCCIEJOBAHUIO SIBJICHHUS DJEKTPOMAarHUTHOW WHIYKILIHH:
UICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANPABICHUS HUHAYKIUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHus.

MexaHnnueckoe JBHKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBPHOCTh MEXaHMYECKOTO JBWXEHUS. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHrne. HepaBHoMepHoe mpsiMosinHENHOE ABWkeHue. CpelHsass 1 MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiMHEHHOE aBMkeHue. CBoOoaHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXkeHHE MO OKpykHOCTH. [lepuoa m yacTora oOpalieHwUs.
JIuneliHas u yriaoBasi CKOpocTH. LIEeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[Tepseoiii 3akoH HeroToHa. Bropoit 3akoH Hetotona. Tpertuii 3akon HeroToHa.
[TpyuHUIMD CynEepIO3ULINY CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHust: cuia TpeHUsI CKOIbKEHUs, CHIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nageHus. JIBmxeHue muianeT BOkpyr Comuua. IlepBas kocmMuueckass CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanbHOW TOYKH. AOCONIOTHO TBEpIOE Teino. PaBHOBecwe
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MomHOCTh. PaGoTa cunm TsDKecTH, YNPYTOCTH,
Tperusi. CBs3b dHepruu U paboThl. [loTeHManbHas YHEPrUs Tena, MOAHITOrO HaJ
IMOBEPXHOCTHIO 3eMiH. [loTeHnanbpHas 3Heprus cxkatoul npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUu.

JHemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JBUYKEHUS Tela OTHOCUTEIIPHO Pa3HBIX T

OTCYETa.
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8.
9.

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

CpaBHeHME MTyTEW U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEUHOTO JIBUKECHUSL.
HccnenoBanue npu3HaKoOB PaBHOYCKOPEHHOTO JABHUKCHUS.

HaGmroneHue nBr>KeHUs Tea Mo OKPYKHOCTH.

HaGmoneHrne MexaHMUeCKUX SBJICHUHN, TPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBHKEHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUA TeJla OT MAaCChl T€JIa U JACUCTBYIOLIEH HA HETO
CUJIBI.

HaGmronenne paBeHCTBa CUIT TTPU B3aUMOJICCTBUU TEII.

HN3meHenue Beca Tenia npu yCKOPEHHOM JIBUKECHUH.

[lepenaua umnynbsca nmpu B3aMMOJAEHCTBUM TE.

[TpeobpazoBaHus SHEPTUU NPU B3AUMOICHCTBUU TEIL.

CoxpaHeHue uMIyJibca Mpyu HEYNPYroM B3aUMOCHCTBUH.

CoxpaHeHne UMITyJIbca Py aOCOTIOTHO YIIPYTrOM B3aHMOICHCTBHH.
HaGmronenne peak TMBHOTO IBUKEHUSI.

CoxpaHeHne MEeXaHUYECKOU IHEPTUH TTPU CBOOOTHOM MaICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUH MPU IBUKEHUM Teja MO/ 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomul u onvimot.

1.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajbHEUIEro paBHOMEPHOIO
JBIDKCHUS IIAPUKA WJTH TEJICKKHU.

OmpeneneHue CpeaHEd CKOPOCTH CKOJIBKEHHS OpycKa WM JBHXKCHHS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OrmpeneneHue yCKOpEHHsI Tela IMPH PaBHOYCKOPEHHOM JBHMIKEHHUH I10
HAKJIOHHOM TIJTOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KakK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Onpenencaue Kko3hpuIMeHTa TPEHUS CKOJIBKCHHS.

Ornpenenenue )KECTKOCTU NPYKUHBI.

Omnpenencaue pabOTHl CHUJIBI TPEHUS NMPH PABHOMEPHOM JIBFDKCHHUHU Teia
10 TOPHU30HTAJIBHON ITOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHJIBI  yIPYTOCTH TMpU  NOABEME TIpy3a C
MCITI0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHnue 3ak0Ha COXpaHEHHUsI SHEPTHUM.

Pa3nen 9. Mexannuyeckue KoJie0aHus M BOJHBI.

KonebarensHoe npmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: Mepro,
4acToTa, aMIUIATy1a. MareMaTui4ecKuii U NpyKUHHBIA MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATEIHHOM TBUKEHUU.

3aryxatomue  KoneOaHus.  BeiHyxaeHHble — kosiebaHus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpojosibHblE WM
NONEPEYHbIE BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ PacIpOCTPAHEHUS.
MexaHn4yecKue BOIHBI B TBEPAOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHnue 3Byka. MHPpa3Byk u
YJIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue xonebaHui TN MO AEMCTBUEM CUIIBI TSKECTH U CUIIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenrie BEIHYK/IEHHBIX KOJIEOaHUN 1 pe30HaHCA.
PacnipocTpaHeHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIHN).
Habmronenmne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHUI1 PE30HAHC.

o A w N

Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre dYacTOThl M IepUoja KoJeOaHUN  MaTeMaTH4YeCKOro
MasiTHUKA.
2. OmpezeneHne 4acTOTHI U MEpUOIa KOJICOaHHUM MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHUii MOABEIIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH MEPUOJIa KOJIeOaHUI PYy>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEeproaa KOoJeOaHui rpy3a, MOIBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbBITBI, JACMOHCTPUPYIOIIHME  3aBUCUMOCTh  IlepuoAa  KoJIeOaHWI
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue ycKopeHusi CBOOOJHOTO NaJeHUsI.
Pa3nen 10. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  ToJIe.  ODJEKTpOMarHuTHble  BoJiHBL.  CBOMCTBa
aneKkTpoMarHuTHeIX BoyH. Illkana snekTpoMarHuTHBIX BOJH. Fcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3U.



DneKTpoMarHuTHas npupona ceera. CkopocTb cBeTa. BoimHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA ANEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomsl u onvimol.

1. IBydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3nena 11. CBeToBbIe IBJICHMS.
JlyueBas MOJIC/Ib CBETAa. Hctounuku CBeETa. [IpssmonuneriHOE

pacnpoctpanenue cBera. 3atMeHusa Connua u Jlynel. Otpaxenue csera. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpenomieHHUs cBeTa. llosiHOe BHYyTpeHHEe
OTpakeHue cBeTa. Vcroap30BaHNe MOJHOTO BHYTPEHHETO OTPAKEHUSI BONTUYECKUX
CBETOBOJIAX.

Jluaza. Xonm nydeir B smH3e. OnTuyeckas cuctemMa (oroarnrmapara,
MUKPOCKOINAa M TeJiecKoma. [7a3 kak onTtudeckas cucrema. bIM30pykocTh H
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. OmnbiTel Hpiorona. CrnokeHnue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpsiMOMHENHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n3o0pakeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon JIydeit B coOMparome JuH3e.

XoJ JIy4el B paCCEUBAOIIEH JIMH3E.

[Tony4yenne n300pa>keHH C TOMOIIBIO JINH3.

[TpunaIMn nevicTBus GoToarnmapata, MUKPOCKOIIA U TEJIECKOTA.
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10. Mopens riasa.

11. Paznoxxerue 6emoro cBeTa B CIIEKTP.

12. [Tonydenne 6e0T0 CBETA IIPH CIIOKEHUH CBETa PAa3HBIX [IBETOB.

Jlabopamophuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YTJjia OTPaXKEHHSI CBETOBOTO Jiy4a OT yrja
naJICHMs.

2. M3ydeHue XapakTepUCTUK U300paKeHUs TpeIMeTa B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO Jiy4a OT yrja
MaJICHUs Ha TPAHUIIEe «BO3TYX—CTEKIIO».



4. TlonyueHune n300pakeHUI ¢ TOMOIIBIO COOUPAIOLIEH JINH3BI.
Omnpenenenue (HOKyCHOTO pacCTOSHUSA U ONTUYECKOM CUIIbI coOuparouieit
JIVH3BIL.
OnBbITHI MO PA3I0KEHUIO OEJIOr0 CBETA B CHIEKTP.

7. OnBITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUU uyepes
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUS.

Omneitel Pezepdopaa m minanerapHas mozaenb atroma. Mojaens aroma bopa.
Ucnyckanue u nornomieHne ceeta aroMoM. KBauTel. JIuHeyaToie CIIeKTpBHI.

PanunoaktuBHOCTh. Anba-, OeTta- U ramma-usnydeHuss. CTpoeHHE aTOMHOTO
sanapa. Hykionnas Mojens aroMHoro sgapa. M3orombl.  PapnoakTuBHBIE
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJIOBOIO MU MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peaknum cuHTe3a H
nenenus sanep. Ucrounuku sueprumn CosiHia 1 3BE37.

Anepnas sHepreTuxa. JleWMCTBUA paguOAKTUBHBIX HU3JIYYECHUW HaA >KUBBIC
OpraHU3MBbI.

Jlemoncmpayuu.

1. CHoekTpbl U31y4YEHUS U MOTJIOMICHUS.

2. CHekTpbl pa3IuvyHbIX I'a30B.

3. Cnektp Bogopo/a.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabota cu€Turika HOHU3UPYIOLIUX U3ITyUYEHUH.

6. Peructpanus uznydeHus NpUpPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamophuie pabomul u onvimot.

1. HaGnroneHue CIIONIHBIX U JIMHEHYATHIX CIEKTPOB U3TYUCHHUS.

2. HccnenoBanue TpeKOB: H3MEPEHHUE SHEPTUH YACTHULIBI IO TOPMO3ZHOMY

nyTH (1o pororpadusm).

3. Usmepenue pagnoakTuBHOTO oHA.

IHoBTOPUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTETHEHO--0000IIAIOITNI MOYJIb MPEAHA3HAYEH JIJISI CUCTEMAaTHU3AINH
1 00001IIeHNsI TPEIMETHOTO COJIEP KAHMSI U OTIBITA JESITEILHOCTH, MPUOOPETEHHOTO
Py U3YYCHUH BCETO Kypca (U3HWKH, a TaKKe MJIs MOATOTOBKH K OCHOBHOMY
rOCYy/IapCTBEHHOMY 9K3aMeHy MO (HU3HMKE I O00ydYaromMUXCs, BBIOPABIIUX ATOT
y4eOHBII TpeaMeT.

[Ipu “3ydyeHUM JaHHOTO MOAYJSl PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITENHPHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTHKEHNE MPEIMETHBIX H
METaNpeMETHBIX  IUJIAHUPYEMBIX  pE3yJbTaTOB  OOy4YeHUs, (PopMHUpyeETCS
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTb: OCBOEHHME HAay4YHBIX METOJOB HMCCIIECIOBAHUS



SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHATH (PU3HUECKUE
SIBJICHUSI, TPUMEHSSA MOJyYCHHBIC 3HAHUS, pellarb 3aJa4d, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO NEATEIBHOCTHBIN XapaKTep MAaHHOIO pasjeia pealin3yercs
32 cu€T TOro, 4TOo OOy4YaronIuMecs BBIMOJHSIOT 3aJaHus, B KOTOPBIX UM
IpeaIaraceTes:

HAa OCHOBE TMIOJYYECHHBIX 3HAHWM pacrno3HaBaTh W HAy4YHO OOBSICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U TTOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIC OCHOBBI HauOOJee BaXHBIX JOCTUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, MPAKTUYECKOTO UCITOJIb30BAHUS PAZIUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHUA U COXPAHEHHS BCEX U3BECTHBIX BUIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue UMKy HA ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs HANpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe u3ydyeHus Gu3NKd Ha YpOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs

y oOyuyatomierocs 0yayT copMUpoOBaHbl CIEAYIONIME JUYHOCTHBIE PE3YyJIbTaThl B
YJaCTH:

1) maTpMOTHYECKOT0 BOCITATAHMSA:

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIICHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB,;

2) rpaKaaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUUECKUM TPUMEHEHUEM JOCTIKCHU N
bu3uKy;

— OCO3HAHUE BaXXHOCTH MOPAIbHO--3TUUYECKUX MPHUHIUIOB B JEATCIBHOCTH
YYEHOT0;

3) 3CTeTHYECKOT0 BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHMUYECKUX KadyeCTB (PU3NYECKON HAyKu: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT'0 IO3HAHMSI:

— OCO3HaHWE IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAaXKHEHINEH COCTaBIISIOLICH
KYJbTYDBI;

— pa3BUTHE HAay4YHOW JIOOO3HATEIBHOCTH, HMHTEpPEca K HCCIIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opvmupoBaHus  KyJAbTYypbl  310pPOBbS M  3MOLHOHAJIBHOIO
0J1aronoTyyus:

— OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a KH3HA B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAKHOCTH TMPaBWJI OE30MaCHOTO TOBEACHHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOPY/IOBAHUEM B
JOMAITHUX YCIOBUAX;

— c(OpMUPOBAHHOCTH HABBIKA PE(IICKCUU, TPU3HAHUE CBOETO TpaBa Ha OMINOKY
U TAKOI'0 JK€ MpaBa y JIPyroro 4eiaoBEKa;

6) TPyA10BOT0 BOCIUTAHUA:

— AaKTUBHOE Yy4YacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajad (B paMKax CEeMbH,
00pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJOTHYEeCKONH U



COIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM UKClie U (PU3NUYECKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3YUEHUIO PO eccuil, CBI3aHHBIX C (U3UKOM;

e 7)3K0JIOTHYECKOI0 BOCITUTAHMA:

e — OpHUEHTAIMS HA TPUMEHEHHE (U3MYECKUX 3HAHUW IS PEIICHUS 3ajad B
obylacTu OKpyKarolel cpeapl, IJIAHUPOBAHUS IIOCTYNKOB U OIICHKH HX
BO3MOXHBIX MTOCIEACTBUI JIJI1 OKPY’KAIOILIEH CPEebI;

e — OCO3HaHHWE TrJI00aILHOTO XapaKTepa KOJIOTHYECKUX MpobjieM W MyTed ux
pelIeHus;

e 8) amanTanum K M3MEHSIOIIMMCH YCJOBHSM COUHMAIBHON M NPUPOIXHON
cpeabl:

e — TMOTPEOHOCTHh BO B3aUMOJCHCTBUM TIPU BBINOJTHEHUU UCCIEIOBAHUNA U
MPOEKTOB (U3UYECKOW HAIMPABICHHOCTHU, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTuX,

e — TIOBBILICHUWE YpPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
NEATEeIIbHOCTD;

e — MOTPeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM ynciie (HOPMYIHPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B NPHOOPETEHHH HOBBIX (DUINYECKUX
3HAHUM;

e — CTpEMJICHHE aHAIM3UPOBATH U BBISIBJISATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (DU3UUECKUX 3HAHUM;

e — OIEHKAa CBOUX JCWCTBUM C Y4YETOM BIIUSIHUS HA OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIIPEJJMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHUs MPOrpaMMbI o (pr3MKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOydaromerocss OyayT cQOpMUpPOBaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIE YaeOHbIC EHCTBHS,
KOMMYHUKATHBHBICE  YHUBEpPCAJIbHBIE  y4eOHBIE  JEHCTBUA,  PETYISITHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUA

Ba3oBble JJoruuyeckue JelcTBUA:



eBBISIBIISITH U XapAaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(stBIIEHUM);

e YCTAHABJIMBATh CYIICCTBEHHBIM MpU3HAK KiacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B pacCMaTpuUBaeMbIX (hakTax,
JAHHBIX U HAOJIIOCHUSAX, OTHOCAIIUXCSA K PU3HMUECKUM SIBICHUSIM;

 BBISIBJISITH TPUYMHHO--CJICJACTBEHHBIC CBSI3M TPU HU3YYCHUU (PU3MUECKUX
SIBJICHUW U MPOIECCOB, JI€JIaTh BHIBOJBI C MCIOJIB30BAHUEM JEAYyKTHUBHBIX
U UHAYKTUBHBIX YMO3AaKJIIOUYCHUH, BBIIBUTATh TUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSITEJILHO BBIOUPATh CHOCO0 penieHus yueOHoN (pu3nueckon 3amayuu
(cpaBHEHHME HECKOJIBKMX BapUaHTOB pelIeHUs, BbIOOp Haumbosee
MOJAXOASIIETO ¢ Y4ETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPUER).

Ba3oBble ucciienoBaTenbcKkue 1eHCTBUSA:

e CTIOJIb30BATh BOMPOCHI KK UCCIIE0BATEILCKIUI HHCTPYMEHT MTO3HAHUS;

e IPOBOJIUTH 1O CAMOCTOSATENIBHO COCTABJICHHOMY TUIAHY OIBIT, HECIOXKHBIN
bU3UYECKU DKCIIEPUMEHT, HEOOJIBIIOEe UCCIeAOBaHUE (PUBHUECKOTO
SIBJICHUS;

e OLIEHUBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOTYUYEHHYIO
B XOJI€ MCCJIEIOBAHUS WU DKCIIEPUMEHTA;

e CAMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yjibTaTam
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

o IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (PUIUUYECKHUX
IIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATNOIO0KEHNUS 00 UX pa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ unopmaumeii:

o IPUMEHATH PA3JIMYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPHU TOUCKE U
orbope uMHpOPMAIUK WIM JAHHBIX C YYETOM MPEIJIOKCHHOW ydeOHOMU
bu3nveckoi 3a1a4m;

e AHANIM3UPOBATh, CHUCTEMATU3MPOBATh M HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CAMOCTOSITEJIHO ~ BBIOMpaTh  ONTHUMaNbHYIO  (GOpMY  MpEACTABICHHS
uHbOpMAIMK W WUIIOCTPUPOBATH pEIIaeMble 3a/Jaud  HECIIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOWHAIIASIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YU4eOHbIe 1eliCTBUS:

eB XOJIe OOCYXJEHHUSI Y4yeOHOro MaTepualia, pe3yJbTaToB JIadopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI O CYMIECTBY 00CYK/1aeMOW TeMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha pEIICHUE 3aJadyd U MOJJAep>KaHHe
0J1aroXKeaaTeIbHOCTH OOIICHMS,



e COMTOCTABJISITH CBOU CYXACHHS C CY>KICHUSIMH APYTUX YIaCTHUKOB JTUAJIOTa,
O0OHapYy>KUBATh Pa3INUUE U CXOACTBO TO3UITUH;

e BBIPQ)KATh CBOIO TOUKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

o MyOJIMYHO TIPEICTABIIATH PE3YyIbTaThl BBHIMOTHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICAOBAHMS, TIPOCKTA);

e IOHUMATh W MCIIOIH30BATh MPEUMYIIECTBA KOMAHIHOW W MHIUBHUIYATBHOM
paboThI pU PEIIEHUH KOHKPETHOU (PU3NYECKON pOOIeMBbl;

o IPUHUMATH IICJIM COBMECTHOM JCSATCIIBHOCTH, OPTaHU30BBIBATh JACHCTBUS 110
e€ JOCTIKEHUIO: PacIpeeisiTh POJU, 00CYKIATh MPOIIECChl U PE3YIbTaThl
COBMECTHOMU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

¢ BBITIOJTHSITH CBOIO YacTh PabOTHI, JOCTUTAsh KA4eCTBEHHOT'O pe3yJbTaTa IIo
CBOCMY HAIPABJICHUIO U KOOPAUHHUPYS CBOU JICHCTBUS C JIPYTUMULICHAMHU
KOMaH/IbI;

¢ OIICHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OONIUH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBLHO COPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCaJbHbIE Y4eOHbIE NeCTBHUS

Camoopranu3anus:

¢ BBISIBJISATH TPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOUUX IS
penieHus pU3nYecKux 3HaHHH;

e ODUEHTHPOBATHCS B PA3IMYHBIX  TOJAXOJaX  MPUHATUS  PEIICHUU
(MHIUBHUIyaIbHOE, TPUHITHE PEIICHHs B TpYINe, NPUHITHE PEIICHHM
TpYIIoN);

e CAMOCTOSITEIHHO COCTABJISTh JITOPUTM pelIeHUs (HU3UUECKON 3aaud WIH
IUTaHA HCCIEJOBAHUS C YYETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;

e JICTIATh BRIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOIMOHATbHBIA MHTEJIEKT:

e 1aBaTh aJICKBATHYIO OLIEHKY CUTYaIlUH U MPE/JIaraTh IiaH €€ n3MEHEHUS;

¢ OOBSCHATh  MPUYUHBI  JOCTIDKCHHUS  (HEJOCTIDKEHHUS)  Pe3yJbTaToOB
JeSITeTbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh (B TOM YHCJIE€ B XOJI BBHITIOJHEHUS
¢u3nueckoro WCCIEIOBaHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHUBIIUXCS CHUTYallld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIIECHUBATH COOTBETCTBHE PE3YNIHTATA IIEJIH U YCIOBHSIM;

e CTaBUTH C€0s1 HA MECTO JIPYrOTO YEJIOBEKa B XOJ€ CIIOpa WM TUCKYCCHUU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTrOro;



e IPU3HABAThH CBOE MPABO HA OLIMOKY MpPH pelIeHnH (U3NUECKUX 3a7a4 WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K koHiry o0ydenus B 7 kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH

e ICTIOJIB30BaTh MOHATUS: (U3UUYECKUE U XUMUYECKHUE SIBJICHUS, HaOJIOICHHE,
AKCIEPUMEHT, MOJIEJIb, TUIIOTE3a, €UHULIBI (PU3UYECKUX BEIUYUH, aTOM,
MOJIEKYyJla, arperatHbleé COCTOSIHUSI BellecTBa (TBEpAOE, IKHIKOE,
ra3oo0pa3Hoe), MEXaHMUECKOe JIBIXKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHUsI, PaBHOJCUCTBYIOIAs cuia, Aehopmaius
(ynpyras, IiacTuyeckas), HeBECOMOCTb, COOOIAIOIINUECS COCY/IbI;

e pa3nuuarh siBAeHUs (AUdQy3us, TENIOBOEe IBMXCHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JIBM)KEHHE, HEPABHOMEPHOE  JBM)KEHUE,  HMHEpLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOU OCHIO
BpallleHUs, TIepeiada JaBJICHUS TBEPAbIMU TEJIAMU, KUJKOCTIMHU U ra3aMu,
aTMoc(epHOE J[aBlICHHE, TUIaBaHHWE TeJ, MPEBPAIICHUs] MEXaHWYECKOU
SHEPIruM) MO OMHCAHUIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

e PACIIO3HABATH  MPOSABJICHHE  HW3YYCHHBIX  (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKHUE SIBICHHUS B TPUPOJIE:
IIPUMEPBI BUXKEHHS C PaA3JIMYHBIMU CKOPOCTSIMHM B XKHUBOM U HEXKUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHHUS B MPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBIICHUS Ha XUBOW OpraHu3M, IUIaBaHUE PHIO, phIYard B
TEJIe YEeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;

e ONTMCHIBATh M3yYEHHBIE CBOMCTBA Tell M (U3MYECKHUE SBIICHUS, MCIOIB3Ys
¢dusznueckre BeTUYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOpPOCTb, CPENHSsA CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSXKECTH, BEC TEIa,
cujia TpeHus, JaBlieHue (TBEPIOTo Tela, KUIKOCTH, T'a3a), BHITAIKUBAIOIIAs
CWJIa, MeXaHu4deckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUSA MEXaHU3MOB, KHWHETHYECKas U
NOTeHIMaJIbHAs DJHEpPrus), MpPU ONUCAHUM TMPABUIBHO TPAKTOBATH
(bu3HUECKHl CMBICT UCTIOIB3YEMbIX BETMYUH, UX 0003HAUCHUS U €IUHUITBI
du3nUecKnX BENMYMH, HAXOAWTh (HOPMYJBI, CBS3BIBAIOIINE JAHHYIO
¢u3nUecKyl0 BEIWYUHY C JPYTHMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIUYMH;

e XapaKTepHu30BaTh CBOMCTBA Ted, (DU3UYECKHE SBICHHUS U MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs Cui (BIOJIb OJAHOM mpsiMoi), 3akoH ['yka,



3akoH Ilackains, 3akoH Apxumesa, MpaBUiI0 paBHOBECHUs phluara (0J10Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPruM, MpHU OSTOM JaBaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA H
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

e OOBSACHATH (PU3UUECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U
B KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh PUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEeHUE u3 1-2
JIOTUYECKHUX I1aroB ¢ ONMopod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (hU3UUYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pellIaTh pacu€THHIC 3a7]a4u B 1—2 NEHCTBUS, UCTIONB3YS 3aKOHBI U (hOPMYJIBI,
CBsI3bIBAIONINE (PU3MYECKHE BETMUYMHbBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4u
3aMUCHIBATh KPAaTKOE YCIIOBHE, MOJCTABIISATh (U3UYECKHE BEIUYUHBI B
dbopMynbl M TPOBOAWTH PACUYEThl, HAXOAUTH CIPABOYHBIE JAHHEIE,
HEOOXOAUMBbIE JUIsl  PEIICHWS 3ajJad, OICGHUBATh PEATUCTUYHOCTH
MOJIY4EeHHON (DU3NUYECKOU BEITMYMHBI,

e PacIO3HABATh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh ITPU MOMOITA(DUZUUSCKUX
METOJOB, B  ONHCAaHWU  WCCJICAOBAaHUA  BBIACIATH  MPOBEPIEMOE
npeamnoyioxkenue  (TUIOTE3y),  pa3inyarh W HUHTEPIPETUPOBATH
MOJIYYE€HHBIN pe3yJbTaT, HAXOJAUTh OIIMOKH B XOJI€ OTbITA, JIE€JaTh BHIBOBI
10 €T0 pe3yibTaTaM;

e IPOBOJIUTH OTIBITHI IO HAOJIOICHUIO (PU3UYECKUX SBICHUNA WA PU3HUECKUX
CBOMCTB Tei: (OpMYIHPOBATH MPOBEPSIEMbIE MPEIOIOKEHUS, COOUPATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHUSI, 3alUChIBATh XOJ OIbITa U
(dbopMyTHpOBaTH BHIBOIBI

o BHITIOJTHSITH TIPSIMBbIE U3MEPEHHS PACCTOSIHUSI, BpEMEHH, MacChl Tea, 00bEMa,
CWIBl M TEMIIEpaTyphl C HCIOJb30BAHHEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOOpOB, 3alMChIBATh IIOKa3aHUs MpHOOPOB ¢ YYETOM 3aJaHHOMN
a0COJIFOTHOM TOTPENTHOCTH U3MEPECHUN;

e POBOJIUTHh MCCIIEIOBAaHNE 3aBHCHUMOCTH OIHOU (PU3NYECKON BEITUYMHBI OT
IpPYrol ¢ HCMIOJb30BAHUEM TMPSMBIX HU3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABUKYIIETOCA T€Ja OT BPEMEHHU JIBHXKEHUS TeJla, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Tella, KadecTBa OOpaOOTKH TMOBEPXHOCTEH TeNl H
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOIIAJU CONPUKOCHOBEHUS TEJl, CHUJIbI
YIIPYTOCTH OT Y/UTMHEHHsSI TPYKUHBI, BBHITAJIKABAIONIEH CHIIBI OT 00BEMA
NOTrpy>KEHHON YacTU Teja U OT IJIOTHOCTU >KUJIKOCTH, €€ He3aBUCHUMOCTH
OT IUIOTHOCTH Teja, OT IIyOUHBbI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
TUTAaBaHUS TEJ, YCIOBWUW paBHOBECHs pblyara M OJIOKOB), y49acTBOBAaTh B
IJITAHUPOBAHUM  y4eOHOrO0 HCCIEIOBaHUSl, COOMpAThb YCTAHOBKY U
BBINIOJIHSITh U3MEPEHUS, CIEAYs IPEAJIOKEHHOMY TUIaHy, (PUKCUPOBATH



pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJIC
MIPEUTOKCHHBIX TaOMUIT U TpaduKOB, NeJaTh BBIBOABI IO pPe3yJbTaTaM
HCCIICIOBAHUS;

¢ MPOBOJIUTh KOCBEHHBIC W3MEpPCHHsI (PU3NYECKUX BeIUMYUH (TUIOTHOCTh
BEIIECTBA KUJKOCTH M TBEPAOTO Teja, CHjla TPEHUS CKOJIbKCHUS, TaBICHHC
BO31yXa, BBITAJKMBAIONIAs CHJIA, JCWCTBYIOMIAs Ha TIOTPYXEHHOE B
KUAKOCTh  TeNO, KOADPHUIIMEHT TMOJE3HOTO  ACHCTBUS  TPOCTHIX
MEXaHH3MOB), CIEAYysS NPEIJIOKCHHON HMHCTPYKIIMU: TIPH BBITIOJHCHHUH
U3MEpPEHUI COOMpaTh JKCIEPUMEHTAIBHYI) YCTAaHOBKY W BBIYHCIISATH
3HAYCHNE NCKOMOU BEITMYHHBI;

e COONTFOIATh TIPaBWJIA TEXHUKH O€30MacHOCTH MpH paboTe ¢ JIabopaTOpHBIM
000pyI0BaHUEM;

e YKa3bIBaTh PUHITUIIBI JEHCTBUS IPUOOPOB U TEXHUYCCKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAUHAMOMETp, COOOIIAIONIUECS COCYJIbI, 0apoOMETp, phIyar,
TIOJIBFDKHBIN ¥ HETIOJIBHKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTEPU30BaTh  MPUHIUIILI  JICWCTBUS  HW3YYCHHBIX NPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOPOM HAa WX ONHCAaHHWS (B TOM YHCIIC:
MOJIIUITHAKHA, YCTPOHWCTBO  BOJOIPOBOJA, THAPABINYCCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, TTOPIITHEBOK HACOC, apEOMETP), UCTIONb3Ys 3HAHHUS
0 CBOHMCTBax (U3NYECCKUX SIBICHUN W HEOOXOAMMBIE (DH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH MTPUMEPHI (HAXOIUTH HHPOPMAITUIO O TIpUMEpax) MPaKTHIECKOTO
UCTIONB30BaHUS (PU3NIECKUX 3HAHWWA B TOBCEAHEBHOW JKH3HH IS
obecrieueHus: OE€30MAaCHOCTH TPH  OOpalleHuH C [pubopamMu |
TEXHUYICCKUMU YCTPONCTBAMHU, COXPAHECHHUS 37J0POBBS U COOJTIOICHUS HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

¢ OCYIICCTBIIATH OTOOp HWCTOYHWKOB wHpopMmanmu B HHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIIUXCSI
3HAHUM U TYTEM CPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uH(GOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

e ICTIOJIH30BaTh TPH BBHITIOJIHEHUM YYEOHBIX 3aJaHUil HayYHO--TIOMYJSPHYIO
aUTEepaTypy PU3NUECKOTO COJIEPKAHMS, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu UHTepHer, BruageTh NpUEMaMH  KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (PU3NUECKOTO COJEPIKAHUS, B TOM
quclie MyOJUYHO JeNiaTh KPaTKUE COOOIICHUS O Pe3yabTaTax MPOCKTOB WIIH
y4eOHBIX MCCIIECIOBAHUMN, MPU 3TOM TPAMOTHO HCIOJIB30BaTh



W3YUYEHHBIA TOHATUHHBIM amnmapaT Kypca (U3UKH, COIMNPOBOXKIATH
BBICTYILJICHUE NIPE3CHTALUEH;

elIPU BBIMOTHEHUU YYEOHBIX IPOEKTOB M MCCIEIOBAHUN paCIpEeAeisTh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/layaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJIeKBaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ B  JACSATENBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xonny o0yuenus B 8 ki1acce npeaMeTHbIe pe3yJabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* ICIIOJIB30BAaTh MOHATHUA: Macca M pa3MePbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHMS BEILIECTBA, KPUCTAUIUNYECKHUE U
amop(HbIle TeJa, HACBILEHHBI M HEHACBHIICHHBIA Map, BIAKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsijl, DJIEKTPUUECKOE TOJI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SBJEHUS (TEIJIOBOE pacCUIMpEHHe M C)KaThe, Teruionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBAHME, KAWUIAPHBIC SBJICHUS, UCIAPEHHUE,
KOHJICHCAILlUs, IUIaBIEHUE, KpUcTauim3aunus (OTBEpleBaHUE), KUIICHUE,
TeIuIonepeaayda (TErI0npOBOAHOCTS, KOHBEKIIMS, U3IIyYEHHUE),
ANEKTpU3aLUs TEN, B3aUMOJECUCTBHUE 3apsiiOB, JEHCTBUS AIEKTPUUECKOIO
TOKa, KOpPOTKO€ 3aMBIKAHHME, B3aMMOJCHCTBUE MAarHuTOB, JCHCTBHE
MarHUTHOI'O IOJISI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsI WHIYKIIHS)
[0 ONHMCAHMID HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e paclo3HaBaThb  NPOSBICHME  M3YUYEHHBIX  (PU3MUECKUX  SBICHUH B
OKpY)XaloIlleM MHpe, B TOM 4YHcle (PU3MUECKHUE SBIECHUS B MPHUPOJE:
IOBEPXHOCTHOE HATSDKEHUE W KalWULSIPHBIE SIBICHHMS B IPUPOJAE,
KpUCTaJIbl B Ipupone, usinydeHue CosHIA, 3aMmep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JCKTPUYECKUE
ABJIEHUSI B aTMoc(epe, IIEKTPUUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE
noJje 3emiid, Ipeiid moirocoB, pojib MAarHUTHOTO MOJIS AJIS )KU3HU Ha3eMJie,
NOJIIPHOE CHSHHUE, NIPU D3TOM IIEPEBOAUTH IIPAKTHUYECKYIO 3ajady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UIECKUX
SIBJICHU;

* ONIMCHIBATh M3Y4YCHHBIE CBOMCTBA Tel M (U3UYECKUE SIBICHUS, HUCIOIB3YS
¢usnyeckue BEIUUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHUs, KOIUYECTBO
TEIUIOTHI, yJENbHAas TEINIOEMKOCTh BEIIECTBA, YJEIbHAas TEIIOTa
IUIaBJICHMS], yJAEJbHAas TEIUIoTa NapooOpa3oBaHUs, YAENIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KO3(PPUUMEHT MOJIE3HOI0 JAEHCTBUS TEIJIOBOM



MAIIIMHbI, OTHOCUTEIbHAS BIAXHOCTh BO3/1yXa, JJICKTPUUECKUM 3apsl, Cuja
TOKA, OJJEKTPUYECKOE HaNpsHKEHUWE, CONPOTUBICHUE MPOBOJIHUKA,
yZeJIbHOE COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTH AJIEKTPUUECKOTO
TOKa), TpPU ONHCAHWUW TPABUIBHO TPAKTOBATh (UBUUYECKUM CMBICI
UCIIOJIB3YEMbIX BEJIMUMH, 0003HAYEHUS U €AUHUIIBI (PU3MUECKUX BEIUYMH,
HaxXoJUTh (OPMYIIbI, CBS3BIBAIOIIME NAHHYI0 (PU3NUYECKYIO0 BEIMYHMHY C
JPYTUMU BEJMYUHAMHU, CTPOUTH TpadUKU H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIUUUH;

e XapaKTepHU30BaTh CBOWCTBA T, (U3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKOW TEOpUH
CTPOCHHMS BEIIECTBA, MPUHIIMI CYNEPHO3UIMH TOJIeH (Ha KauyeCTBEHHOM
YpPOBHE), 3aKOH COXpaHeHHUs 3apsija, 3akoH Oma JJig y4acTKa LenH, 3aKOH
Jxoyns—JIeHua, 3aKOH COXpaHEHUsI SHEPTUH, IPU 3TOM J1aBAThCIOBECHYIO
dbopMyITUPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTHYECKOE BBHIPAKEHUE;

¢ OOBSACHATh (PU3MUECKUE TMPOIECCHl W CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITH
MPUYMHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ omnopol Ha 1-2 HW3y4YEHHBIX CBOWCTBA (DU3UUYECKUX SIBICHUH,
(bU3UIECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

e peIIaTh pacuéTHBIC 3a7a4M B 2—3 JAEHCTBHS, UCTIOIB3YS 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAIOIINE (PU3MUECKUE BETUIMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9H
3allMChIBaTh KPATKOE YCJIOBHME, BBISBIISITH HENOCTATOK JAHHBIX JJIs
peleHus 3aaa4yd, BEIOUPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE IS €&
pelleHusl, MPOBOJUTH Pacu€Thl M CpPAaBHUBATH IOJYYEHHOE 3HAYCHUE
(br3UYECKON BEIMUNHBI C H3BECTHBIMU JIAHHBIMU,

e PacIO3HABATh MTPOOIIEMBI, KOTOPHIE MOYKHO PEIIHUTh ITPH MOMOITA(PUZUIESCKUX
METOJIOB, HCIIOJB3ys OINHMCAHWUE HCCIEIOBAHUSI, BBIJICISATH MPOBEPSIEMOE
MPEIOI0KEHNE, OILEHUBATh MPAaBWIBHOCTh TMOpSAKA MPOBEIACHUS
HCCJICI0BAaHUs, JIEJaTh BHIBO/IbI,

e IIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (DM3NUSCKUX SBICHUN WIN (PU3UICCKUX
CBOMCTB TeJ (KamWUIAPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/JyXa OT
ero o0bpEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAaHUS W HAarpeBaHUS
NPy W3JIYYCHUH OT I[BETa M3JIydaromiend (MOrjomaroiie) mMoBEpXHOCTH,
CKOPOCTh HCIIAPEHUSI BOJIBI OT TEMIIEPATypPhbl KUJIKOCTH W IUIOIAIN €€
MMOBEPXHOCTH, OHJEKTPU3ALMS TEI W B3aUMOACUCTBHE BJICKTPUYECKUX
3apsA/IOB, B3aMMOJICMCTBHME TOCTOSHHBIX MAarHWTOB, BHU3yaH3aIUs
MAarHUTHBIX IT0JICH MMOCTOSTHHBIX MAarHUTOB, JICHCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArH1UTa, CBOMCTBA



ANEKTPOJABUTATENSI TOCTOSHHOTO TOKa): (OpMynupoBaTh MPOBEPSEMbBIC
MIPENO0JIOKEHUS, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (HOPMYJIHPOBATH BHIBOHI,

e BBIIIOJIHATH MPSIMBIE U3MEPEHHSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIAKHOCTH
BO3/1yXa, CHJIbl TOKA, HANpPSHKEHUS C MCIOJIb30BAHUEM aAHAJIOTOBBIX
npuObOpOB M JATYUKOB (PU3UUECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTATHI
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OJHON (DU3NUYECKOW BEIUYMHBI OT
JIPYrol ¢  HCMIOJB30BAaHUEM  TMPSMBIX U3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS TPOBOJAHMKA OT €ro JUIMHBI, IUIONAAA MONEPEYHOIO
CEUEHHMS U YAEIBbHOIO COMPOTUBJIEHUS BEUIECTBA MPOBOJIHUKA, CUIIbI TOKA,
UAYIIET0 4Yepe3 MNPOBOAHUK, OT HANPSOKEHUST Ha  MPOBOJHUKE,
UCCIIEJOBAHME  TIOCIEIOBATEIILHOIO W IMAPAUICIBHOIO  COECIUHEHUU
IIPOBOJIHMKOB): IUIAHHPOBATh HCCIEIOBAHME, COOMpATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUs, CIEAys MNPEIJIONKEHHOMY TIUIaHy, (PUKCUpPOBATH
pe3yIbTaThl MOJYYECHHON 3aBUCUMOCTH B BUJIC TAOIHIl U TpadUKOB, I€JIaTh
BBIBO/IBI 110 PE3yJibTaTaM MCCIIEIOBAHUS;

e IPOBOJIUTh KOCBEHHBIE HU3MEpPEHUs (PU3UYECKUX BEIMYMH (yIeabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHBJICHUE TPOBOJHMKA, padoTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH W3MEpPEHHUs, CcOoOUpaTh
JKCIIEpUMEHTAJIBHYK) YCTAHOBKY, CIIEysl NPENIOKEHHOU HMHCTPYKLUHU, U
BBIYMCIIATh 3HAUEHUE BEJINYNHBI,

e COONIONATH MIPaBUJIa TEXHUKU O€30MAaCHOCTU MpU padoTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

e XapaKTEPU30BaTh MPUHITUIIBI JEHCTBUS U3YyUYEHHBIX TPUOOPOB UTEXHUYECKUX
YCTPOWCTB C OMOPOW Ha UX ONMHCAHUA (B TOM YHUCJE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETp, TMapoBasi TypOWHA, aMmIepMEeTp, BOJIBTMETP, CUETUUK
AIEKTPUYECKOU JHEpruy, DIIEKTPOOCBETUTEIIbHBIE puoopHl,
HarpeBaTesbHbIC AIIEKTPOTIPUOOPHI (mpumepst), AJEKTPUYECKUE
PEeAOXPAHUTENH, FJIEKTPOMArHUT, 3JIEKTPOJIBUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHMSI O CBOWMCTBAX (PU3MUECKHX SBJICHUN M HEOOXOIUMBIEC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA W U3MEPUTEIbHBIC
prOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (KUJIKOCTHBIUTEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABISITH CXEMbl JJIEKTPUUYECKUX LENel ¢
MIOCJIEA0OBATEIILHBIM U MapaJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3anyas
yCJIOBHBIE 0003HAYCHHUS DIIEMEHTOB AJIEKTPUUYECKUX LIETIEH;



e IPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO
WCIIONB30BaHUSl (U3NYECKUX 3HAHWA B TOBCEAHEBHOW JKM3HH IS
oOecrieyeHusi 0€30MAaCHOCTH MpU  OOpalleHuu C [pudbopamMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 37J0POBBS U COOIOCHUS HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpeie;

e OCYIIECTBIIATH IOUCK HHPOpMaIuu Gpu3udeckoro coaepxkanusi B IHTepHeTE,
Ha OCHOBE MMEIOIIUXCA 3HAHUW W TMYTEM CpPaBHEHHUS IOTMOJIHUTEIBHBIX
MCTOYHHUKOB BBIJICNIATH HHPOPMAIUIO, KOTOpas SBJSETCS MPOTUBOPEUUBOI
WJIA MOKET OBITh HEJJOCTOBEPHOM;

¢ ICTIOJIb30BaTh TIPW BBIMOJHEHUU YYEOHBIX 3a/laHuil HaydHO--TIOMYJSPHYIO
AUTEpaTypy PU3NIECKOTO COJIEPIKaHus, CIIPABOYHBIC MaTepUabl, pECYpPCHI
cetm UWHTepHeT, BiageTh NpUEMaMH KOHCIEKTHPOBAHMS  TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

e CO3/1aBaTh COOCTBCHHBIE NHUCHMEHHBIE W KpATKWE YCTHBIE COOOIICHMUS,
0000mass wWHpOpMANMIO U3 HECKOJIBKMX HCTOYHUKOB (PUBHUECKOTO
CONIEp)KaHUsi, B TOM HYHCJIE IYOJWYHO MPEICTABIATh PE3YIbTaThI
MPOEKTHOW WIJIM WCCIIEIOBATEILCKON JESATEeIHbHOCTH, MPU 3TOM T'PAMOTHO
UCTIOh30BaTh M3YYCHHBIM TIOHATUHHBIA ammapar Kypca (H3HKW,
COIPOBOK/IaTh BBHICTYIIEHUE MPE3CHTAIIUEH;

elIPY BBIMIOJHEHUU YUYEOHBIX TPOEKTOB U UCCIENOBaHUNA (HUIMUECKUX
IPOIIECCOB paCHpeNeNsTh O0A3aHHOCTU B TPYyNIe B COOTBETCTBHH C
MOCTABIIEHHBIMU 3a/1adyaMU, CJIEAUTH 32 BHINIOJHEHUEM ILJIaHA JEHCTBUM U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B
JESTENBHOCTD TPYIIbI, BHICTPABATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonmy o0ydenus B 9 kj1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e ICTIOJIH30BATh MOHSITHS: CUCTEMa OTCUETa, MaTepuaabHasi TOUKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOro JABIKEHHs, aeopmanus (ympyras,
IUTaCTUYECKas), TPEHUE, IEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTD U
Heperpy3ku, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TAKECTH
TBEPJIOTO TeJla, paBHOBECHE, MEXaHWYECKHE KOjeOaHus U BOJHBI, 3BYK,
UHQpPa3ByK M  YIbTPa3BYK, OJJICKTPOMArHUTHBIE  BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30pPYKOCTh U JadbHO30PKOCTH,
CHEKTPbI HCITYCKaHUsI W MOTJIOIICHU, ajbda-, 0eTa- 1 raMMa-u3JIydeHus,
M30TOIBI, SiZIepHAsi YHEPreTHKa,

e pa3nuuaTh SBJICHUSA (PAaBHOMEPHOE U HEPaBHOMEPHOE NPSAMOIMHEHHOE
IBW)KCHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHHE, CBOOOIHOE
najJieHue TeJl, paBHOMEPHOE ABIKEHUE IO OKPYKHOCTH, B3aUMO/ICHCTBHE



TEJl, pEaKTUBHOE ABIKEHUE, KojeOaTelnbHOE IBMKCHHE (3aTyXaroliue M
BBIHYKJICHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPaKEHUE
3ByKa, MPSMOJIMHEHHOE pacmpoCTpaHEHHE, OTPAKCHHE W TPEIOMIICHUE
CBETa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEI0ro cBeTa B
CHeKTp M CJOXXEHHE CIHEKTPaJbHBIX I[BETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpPa
M3JTy4YCHHS) TI0 OTIMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PH3MUecKoe SBICHHE;

e PaCO3HABATh  TPOSIBJICHHE  HM3YyYCHHBIX  (U3MUECKUX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4YHuclie (U3MUYECKUE SBICHHUS B MPHUPOJE:
NPUJIMBBI M OTIUBBI, IBIKEHUE MIaHeT COMHEYHON CUCTEMBI, pEaKTUBHOE
JIBW)KCHHWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHUYECKHME BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBICHUS B TMPHUPOAC, OMOJOTHYECKOE ICHCTBHE BHIUMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3IMyYeHHUH, eCTECTBCHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE JIy4H, PAJHOAKTUBHOE H3ITydCHHE
NPUPOTHBIX MHHEPAJIOB, JIEHCTBUE pAJAMOAKTUBHBIX W3IYyYCHHA Ha
OpPTaHM3M 4YeJIOBEKa), MPH STOM NEPEBOJUTHh MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA (IPHU3HAKH) (U3MUECKHUX
SIBJICHUM;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA Tell M (U3UUECKHE SIBIICHUS, WCIIOJb3YS
¢usznueckre BEeTUYMHBI (CpeqHsiE W MTHOBEHHAs CKOPOCTb Teja MpH
HEPAaBHOMEPHOM [IBIDKCHHH, YCKOPEHHE, TMEepeMEIlleHHe, MyTh, YTrioBas
CKOpOCTb, CHJIa TPEHUS, CHUJa YIOPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TAaJeHUs, BEC TeJa, HMIIYJIbC Tela, HUMIYIbC CHIIBI,
MexaHu4deckass paboTa M MOIIHOCTb, MOTCHIMAIbHAS DJHEPrusl Tea,
MOJIHATOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS HHEPTUs CHKATON
NPYXUHBI, KUHETUYECKas DSHEPIus, IIOJIHAsg MeXaHU4ecKass OJHeprus,
HeproJ U 4acToTa KoueOaHul, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTejab MPETOMIICHUS CPEeibl), IPU ONUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEIWYHH,
0003HaueHUs W CAWHMIBI (U3HUYECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO0 BETUUYHMHY C JPYTMMH BEIMYHMHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SBICHUS U MPOLECCHI,
UCTOJb3ys] 3aKOH COXpPAaHEHUS PHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHHS,
OPUHIUI CYNEPHO3UIMH CHJI, TPUHLUII OTHOCUTENBbHOCTH [ anmies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCa, 3aKOHBI OTPAXEHHS U
MIPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YHUCEI



MpU SAJIEPHBIX pEaKIUsAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alTUChIBATh €70 MATEMAaTHUUYECKOE BhIPaKEHUE;

e OOBSACHATh (PU3MUECKUE MPOIECCHl W CBOWMCTBA TEN, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUYECKUX
IaroB ¢ Omopoid Ha 2—3 H3y4YEHHBIX CBOHCTBAa (PUINYECKUX SIBICHH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pellIaTh pacyETHBIC 3a7a4uM (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHU),
UCIIONIB3Ysl 3aKOHBI UM (POPMYJIbI, CBS3BIBAIOIINE (PUIMUECKUE BEITUYUHBI:
HAa OCHOBE aHalM3a YCJIOBUS 3aJlaud 3alllChiBaTh KPATKOE YCIIOBHE,
BBISIBJIATh HEJIOCTAIOIINE WU M30BITOUHBIC JaHHBIC, BHIOUPATh 3aKOHBI U
dbopmyIbl, HEOOXOUMBIE JIs PEIICHUS, MPOBOAUTH PACUETHI U OLICHUBATH
PEaTUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS (PU3HUECKON BETUYUHBI;

e PacIO3HABATh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh ITPU MOMOITA(DUZUUESCKUX
METOJIOB, HCIIOJIb3Yysl OINKMCAHUE MCCIICIOBAHUS, BBIJICISATH MPOBEPIEMOE
NPEANONIOKEHNUE, OIICHUBATh MPABWIHHOCTh IOPSJKA IMPOBEICHUS
UCCJIC/IOBAHUsA, JIeJIaTb  BBIBOJBI, HHTEPIPETUPOBATH  PE3YJIHTAThI
HaOIIOECHUH U OIBITOB;

e IPOBOJIUTH OTBITHI MO HAOIIOACHUIO PU3NYECKUX SBICHUA WIH HU3TIECKUX
CBOMCTB TeN (M3yueHHEe BTOpPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHUs
SHEPIUH, 3aBUCUMOCTH MepuoAa KoyieOaHWM MPYKUHHOTO MAasTHHKA OT
MacChl T'py3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTH OT AMIUIUTYAbI
MalblX  KoyieOaHWUW,  TPSAMOJIIMHEWHOE  PAcHpOCTPAaHEHHE  CBETa,
pasnokeHue Oenoro cBeTa B CIEKTP, U3YYEHHE CBOWCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHUS MpeAMeTa B COOUparomiei
JAUH3e, HAONIO/IEHWE CIUIONIHBIX U JIMHEWYaThIX CIEKTPOB HW3IYYEHHUS):
CaMOCTOSITEIbHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOro Habopa
000pyAOBaHMs, OMUCHIBATH XOJI OIBITA U €T0 PE3yJbTaThl, HOPMYITUPOBATH
BBIBO/IbI;

o POBOJIUTHh TIPU HEOOXOJUMOCTH CEPUI0 MPSMBIX HM3MEPEHHH, OMpeesis
CpelHee 3HaueHUE wu3MepsieMor BenuuuHbl (POKyCHOE paccTosHUE
coOuparomeii JMH3bI), OOOCHOBBIBATH BBHIOOpP crmocoba W3MepeHus
(u3MepuTenbpHOro nNpudopa);

e MPOBOJIUTH  HMCCIICIOBAHWE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUH (3aBUCUMOCTD MyTH OT BPEMEHUIIPU
PAaBHOYCKOPEHHOM JBWKEHHM 0€3 HaudallbHOW CKOpPOCTH, Iepuoja
KoieO0aHWii MaTeMaTUYeCKOr0 MasTHHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpakKeHUs CBeTa OT yIJIa MAJEHUS U yIjla NpesiOMJICHUS OT yrjia
MaJieHus1): IAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSITEIIbHO COOUpPaTh



YCTAHOBKY, (PUKCUPOBATh PE3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTH
bu3NYeCKUX BEIUYUH B BUJE TaONMI] U TpaduUKOB, JeiaTh BBIBOJBI IO
pe3yabTaTaM UCCIeI0BaHUs;

e IPOBOJIUTH KOCBEHHBIC U3MEPECHUSI (PUBHUECKUX BEIIUYUH (CPEIHSASICKOPOCTh
U YCKOpEHHE Tella MpU PaBHOYCKOPEHHOM JBIKCHHHU, YCKOPEHHUE
CBOOOJHOrO maAeHUs, KECTKOCTb MPYXHUHbI, KOAQUIMEHT TpeHus
CKOJIbXKEHUSI, MEXaHW4eckass paboTa M MOIIHOCTh, YacTOTa M TEPUOJ]
KoJeOaHU MaTeMaTUYeCKOro W MPYXKUHHOTO MAasiTHUKOB, ONTHYECKas
cuia cooOuparonied JIMH3bI, PaJUOAKTUBHBIN  (OH): TUTAHUPOBATH
U3MEPEHUs, COOUpaTh DKCIEPUMEHTAIIBHYI) YCTAaHOBKY U BBINOJIHATH
U3MEPEHUS, ClIeysl MPEIJIOKEHHON HMHCTPYKIIMH, BBIYUCIISATH 3HAYCHUE
BEJIMYUHBI U aHAJIM3UPOBATH TMOJTYUYCHHBIC PE3YJIbTATHI C YU4ETOM3aIaHHOM
MOTPEUTHOCTH U3MEPEHUH;

e COOJTIO/IaTh TIpaBUJIa TEXHUKHU OE30MAaCHOCTH IMpHU paboTe ¢ Ja00opaTOpPHBIM
o0opyI0BaHUEM;

epa3IMYaTh OCHOBHBIC TPU3HAKKW HW3YUYCHHBIX (DU3WYECKUX MOJICTICH:
MarepuajgbHas TOYKa, aOCOJTIOTHO TBEPJOE TEJNO, TOYCUHBIA HCTOYHUK
CBETA, JIy4, TOHKas JIMH3a, TUIAaHeTapHasl MOJIe]Ib aTOMa, HYKJIOHHAs MOJIEJb
aTOMHOTO S]1pa;

e XapaKTEPU30BaTh MPUHIUIIBI JEHCTBUS U3YyUYEHHBIX TPUOOPOB UTEXHUYECKUX
YCTPOMCTB C OMOPOI HA MX OMHUCAHUS (B TOM YHCIE: CIIUIOMETp, NaTIYMKU
MOJIOXKEHUSI, PACCTOSIHUS U YCKOPEHHMsI, paKeTa, 3XOJOT, OYKH, TIEPHUCKOII,
doToamnmapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, TO3UMETp, Kamepa
Buiibcona), ucmonb3ys 3HaHHS O CBOMCTBaX (U3MYECKUX SBICHHH U
HeoOXoauMbIe (PU3UIECKHIE 3aKOHOMEPHOCTH;

e ICTIOJIb30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPHUTEILHBIX TPUOOPOB U TEXHOJIOTHYECKUX MTPOILIECCOB TIPH
pEelIeHUH  y4eOHO--TIPAKTUYECKUX 3a/lay, ONTHUYECKHE CXEMBbI JJIs
MOCTPOCHHUS N300paKEHUN B IJIOCKOM 3€pKajie M COOMpPAIOIIEH JIMH3E;

o PUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMAIIUIO O TPUMEPAX) MPAKTUIESCKOTO
UCTIONIb30BaHUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOW IKU3HHU IS
oOecrieueHusi 0€30MACHOCTH TMpH  OOpaieHun C mpudbopamMu U
TEXHUYECKUMU YCTPONUCTBAMU, COXPAHEHHUS 3JI0POBbSI U COOJIIOJICHUS] HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KaloILlEel cpefie;

e OCYIIIECTBIISATH MOUCK HHpOpManuu pusndeckoro conepxkanus B HTEepHETE,
CaMOCTOSITEIbHO (POPMYIUpPYsl TOUCKOBBIM 3ampoc, HAXOAUTh MYTH
OTIpEJICICHNs] TOCTOBEPHOCTH TOJNYYCHHOW WHGOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIHbHBIX UCTOYHUKOB;



e CMOJIb30BaTh MPH BBINOJHEHUH Y4YEOHBIX 3aJaHUl Hay4HO--TIOMYJSPHYIO
JAUTEPATypy PU3NYECKOI0 COJIepKaHMs, CIIPABOYHbIE MaTEpHAJIbI, PECYPCHI
cetu MuTepHer, BrnageTh NpuUEMAMH  KOHCIEKTHPOBAaHMUS  TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMM W3 HECKOJbKUX MCTOYHUKOB (DU3UUECKOTO COAEpIKaHUS,
nyOIMYHO MPEACTaBIATh Pe3ybTaThl MPOEKTHON WIIM UCCIEN0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TIPaMOTHO  HCIOJNb30BaTh  HM3yUYEHHBIN
NOHSATUMHBIA amnmapaT H3y4dyaeMoro pasaena (U3UKM U COMPOBOXKIATh
BBICTYIUICHHE TIpEe3eHTaluel ¢ y4€ToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue
pa3aesioB U TeM
MPOrpamMMmbl

Ne
n/u

KoaudecTBO 9acoB

Bce
ero

IMpakT
KoHTtpoabHbie P
YyecKue

padoThI
padoTsI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypcsl

CnucoK HTOrOBBIX
IUIAHUPYEMBIX
pe3yJbTaToB ¢

yKa3aHHeM ITAanoB UX
¢popmupoBanus

CHHcoK OlleHKH
HTOrOBLIX
JIAHUPYEMbIX
pe3yJbTaToOB

Paszpnen 1. ®u3uka v €€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa

®du3uKa - HayKa o
MpUpOJIE

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

-00BSCHSTH, OTIUCHIBATH
bu3nvecKue sSBICHUS,
OTJINYaTh (PU3NUECKHe
SIBIICHUST OT XUMHUYECKHUX;
-TIPOBOJIUTH HAOIIOICHUS
(bU3HYECKUX SBICHUH,
aHAJIM3UPOBATH U
KJ1accu(pUIMpoBaTh X

-YCTHBIH OIPOC;
-pelIeHne IPaKTUKO-
OPHUCHTUPOBAHHBIX
3a1a4

duznueckue
1.2
BEJIMYUHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f416

194

-OTIPEICISTh IICHY ACTICHUS
KBl U3MEPHUTEIBLHOTO
WIAH/IPA,;

-OIpeaCNIATh 00BEM
JKHJIKOCTH C IIOMOIIIBIO
HU3MEPHUTEIIHHOTO IIMIIMHIPA
-aHAJIM3UPOBATh
pe3yibTaThl MO
OTIPE/ICIICHHUIO LICHBI
JICIICHUS] U3MEPHUTEIBHOTO
npubopa, AeJaTh BHIBOJIBI

-IIpaKTHYecKas padbora

-pa3nuyaTh
u3yueHust Ppu3uKu;
-U3MepATh PACCTOSHUS,
POMEXYTKU BPEMEHH,
TEeMIIEpaTypy;
-00pabaTbIBaTh pe3ysbTaThl
U3MEpEHU;

MCTO b

-pelieHue yueOHbIX 1
MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a1a4
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-TIEPEBOIUTH 3HAYCHUS
¢usnueckux Benmnund B CU

-ONpCACIIATH NOTPCITHOCTD

-TpaKTHYeCcKast padoTa

ECTeCTBeHHOHaquI)I EH6HHOTeKa HOK NU3MECPCHUA, 3aIIUChIBATh
13 : 2 https://m.eds00.ru/7f416 pEHHA,
U METOJ ITO3HAHUA 194 pe3yJII>TaT I/I3MepeHI/I$I C
yquOM HOFpeHIHOCTI/I
Hroro mno paznueny 6

Paznen 2. HepBOHaqaﬂmee CBE/ICHUSA O CTPOCHUH BELIECTBA

2.1 CtpoeHue BemiecTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

-00BSACHATH OIIBLITEHI,

IO ITBEPK TAFOIITHE
MOJICKYJIIPHOE CTPOCHHE
BEIIECTBa, OPOYHOBCKOE
JIBYKEHHE;

-CXE€MaTU4YeCKH N300pakaTh
MOJICKYJIbI BOJIBI U
KHCJIOPO/Ia;

-ONpPEeACTATh pa3Mep MaJIbIX
T,

-CpaBHHUBATh pPa3Mephbl
MOJIEKYJ pa3HbIX BEIICCTB:
BO/JIbI, BO3/IyXa;
-00BSCHSTH: OCHOBHBIC
CBOWCTBA MOJICKYII,
(du3nvecKue sBICHHS Ha
OCHOBE 3HAHHI O CTPOCHUH
BEIlIleCcTBa

-YCTHBIH OITPOC
-pelieHue y4eOHbIX
3a1a4

JBukeHue u
2.2 B3aNMOJIECTBUE
YaCTHL[ BEILECTBA

bubnmoreka [IOK
https://m.edsoo.ru/7f416

194

-00BSICHATH SIBJICHUE
mubdy3un U 3aBUCUMOCTD
CKOpPOCTH €€ MPOTEKaHUs OT
TeMIIepaTyphl Tela;
-IPUBOJIUTH IIPUMEPHI

(G dy3un B OKpyKaroliem
MUpe;

-YCTHBIH OIIPOC
-peleHne NPaKkTUKO-
OpPUEHTUPOBAHHBIX
3a1a4
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-aHaJIM3UPOBATh
pe3yabTaThl OMBITOB 110
JIBU>KEHHUIO MOJIEKYJ U

i dysun

-IIPOBOJIUTH B OOBSICHATH
OTIBITHI 110 OOHAPYKEHUIO
CHJI B3aUMHOTO
MPUTSDKCHUS U
OTTAJIKUBAHUS MOJICKYIT,
-Ha0II0AATh U UCCIIEI0BATh
SIBJICHHE CMAYMBaHUS U
HECMaYuBaHUS Tell,
OOBSICHSIT TAHHBIE SBJICHUS
Ha OCHOBE 3HAHUH O
B3aUMOJICCTBUH MOJIEKYIT,
-TIPOBOIUTH IKCIIEPUMEHT
10 0OHAPYKEHUIO JCHCTBUS
CHJI MOJIEKYJISIPHOTO
MPUTSDKEHUS, 1eTaTh
BBIBO/IbI

-0OBSICHATh SIBJICHUE
muddy3un U 3aBUCUMOCTh
CKOpPOCTH €€ MPOTEKaHUs OT
TEMIIepaTyphl TENa;
-TIPUBOUTH TIPUMEPHI

b dy3un B OKpY>KaroeMm
Mupe;

-aHAJIM3UPOBATh

PE3yJIbTaThI OIBITOB IO
JBUKEHUIO MOJIEKYT U

i bysuu

-IIpaKTHYecKas padboTa

2.3

ArperarHele
COCTOSIHUS BEILLIECTBA

bubnunoreka [IOK
https://m.edsoo.ru/7f416

194

e Jloka3bIBaTh
HaJM4Me pa3inyus B
MOJIEKYJIIPHOM CTPOCHUU
TBEPJIBbIX TEJ, KUIKOCTEH
Y Ta3oB;

e TMPUBOJUTH

-YCTHBIH OIIPOC
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MIPUMEPBI PAKTUYECKOTO
HCITOJb30BaHMsI CBOMCTB
BEILIECTB B PA3JIMYHBIX
arperaTHbIX COCTOSIHUSX;

e  BLITIOJIHATH
HCCIIEI0OBATEIbCKHI
AKCIEPUMEHT I10
M3MEHEHUIO arperaTHoro
COCTOSTHHUS BOJIBI,
AQHAJIM3UPOBATH €T0 U
JIENAaTh BBIBOJIBI

Hroro no pazgeny

5

Pasznen 3. /IBu:keHHe ¥ B3aMMOAelCTBHE Tell

3.1

Mexanunyeckoe
NIBIDKEHHE

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194

-ONPEACTIATh TPACKTOPHIO
JBUKEHUS TENa;
-IIepEBOIUTH OCHOBHYIO
€MHUILY ITYTU B KM, MM,
CM, JIM;

-paznu4aTh paBHOMEPHOE U
HEpPaBHOMEPHOE JIBUKECHUE;
-I0Ka3bIBaTh
OTHOCHUTEJIBHOCTD
JBUKCHUS TENa;
-OIpeIeNsTh Teo,
OTHOCHUTEIILHO KOTOPOTO
MIPOUCXONT IBUKECHHE;
-IIPOBOJIUTH IKCTIEPUMEHT
10 U3YYCHHIO
MEXaHUYECKOTO JBUKECHUS,
CpaBHHUBATh OIBITHHIE
JaHHbIE, JIETaTh BHIBOJIBI,
-paccUUTHIBATh CKOPOCTH
TeJa Mpu PaBHOMEPHOM U
CPEIHIOI0 CKOPOCThH MPH
HEPaBHOMEPHOM JIBUKECHUU;

-pelieHue 3a1a4
-pelieHue NpakTuKo-
OpPUEHTHPOBAHHBIX
3aj1a4

-YCTHBIN OIPOC
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-BBIp@XaThb  CKOPOCTb B
KM/4, M/C;

-aHaJTM3UPOBATh TAOIHILY
CKOpPOCTEW IBUKEHHUS
HEKOTOPBIX TEJI,
-OIPEEIIATh CPETHIOI0
CKOPOCTh JABH)KCHUS
3aBOJJHOI'O aBTOMOOMIIS;
-rpaguuecku n300paxxarb
CKOPOCTb, OTTUCHIBATH
paBHOMEPHOE JIBUYKEHUE;
-IPUMEHSATh  3HAHUS U3
Kypca reorpadum,
MaTEMAaTHKU;

-TIPEJICTABIISATh PE3YJIbTATHI
WU3MEPEHUH U BEIYUCIICHHI B
BHJIC TaOIHIl ¥ TPadUKOB;

-OTIPEICTISITh: MyTh,
MIPONICHHBIN 3aJaHHBIN
MIPOMEKYTOK BPEMCHH,
CKOPOCTh Teja 1Mo Tpaduky
3aBHCHMOCTHU yTH

PaBHOMEPHOTO ABM)KEHUSOT
BpEMEHU

3.2

Nuepuus, macca,
IJIOTHOCTH

bubnuorexa [IOK
https://m.edsoo.ru/7f416

194

-B3BemmBare  Tenmo  Ha
yueOHBIX Becax

U C HUX  HOMOIIBIO
OTIpe/IENATh Maccy Tena;
-110JIb30BATHCS
pasHOBECaMU;

-IPUMEHSTh U
BbIpabaThIBaTh
NPAaKTUYECKHE HABBIKH
paboThl ¢ mpubopamu;

-paboTatp B rpyrre

-IpaKkTUyecKas pabora
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-HaXOJUTh CBSI3b MEXIY
B3aMOJECUCTBUEM TEI U
CKOPOCTBIO MX JIBUKEHUS,
-IIPUBOJIUTH TIPUMEPHI
MIPOSIBJICHUST SIBJICHUS
UHEPLHHU B OBITY;
-00BACHATH SIBIICHHE
WHEPIINH,

-TIPOBOJIUTH
HUCCIIEN0BATEIbCKHAN
SKCIIEPUMEHT T10 U3YYCHUIO
SIBJICHUS] MHEPIIHH;
-aHAJIM3UPOBATh ero H
JIeJIaTh BBIBOJIBI

-OIIACBIBATH SIBJIEHUE
B3aUMOICHCTBUSA TEI,
-IIPUBOJIUTH TIPUMEPHI
B3aHMMOJICHUCTBUSA TET,
MPUBOIAIICTO K U3MCHEHHIO
UX CKOPOCTH;

-00BSACHATH ONBITHI IO
B3aHMMOICHCTBHIO TEI U
JieNnaTh BBIBOIBI

-OITMCHIBAThH SIBJICHHUE
B3aHMMOJICHCTBHUS TEI,
-IIPUBOJIUTH IPUMEPHI
B3aMMOJICHCTBHS TEJ,
MPUBOSIIETO K U3BMEHEHUIO
UX CKOPOCTH;

-00BSACHATH OIBITHI 10

-YCTHBIH OIIPOC
-perieHue y4eOHbIX
3a1a4




B3aHMMOJICHCTBUIO TEII U
JIeJIaTh BBIBOIBI
-OIpeIeTIsTh IUIOTHOCTD
BCIIICCTBA;

-aHAJIM3UPOBAThH TAOJTUYHBIC
JIaHHLIC;

-IIEPEBOIUTH 3HAYCHUE
IUIOTHOCTH U3 KI/M° B T/CM°;
- IPUMEHSITH 3HAHUSI U3
Kypca mpupoI0BEICHUS,
MaTeMaTHUKH, ONOJIOTUH
-Hcmonp30BaTh 3HAHUS U3
Kypca MaTeMaTHUKH 1
(GU3UKY TIpU pacyeTe MacChl
TeNa, ero MJIOTHOCTH WU
00beMa;

-aHAJIM3UPOBATH
Pe3yNIbTAThI, IOJTyYECHHBIC
P PEIICHUH 3a/1a4

3.3

Cuna. Bunp! cun

14

bubmuorexa [IOK
https://m.edsoo.ru/7f416

194

-I’'pagynpoBath MpyxuHY;
-TI0JTy4aTh MIKAJY ¢
3aJIaHHOM IICHOM JICTICHMS,
-M3MEPSATH CUITY C
MTOMOIIIBIO CHIIOMEDA,
MEIUIIMHCKOIO
JTUHAMOMETpA;

-pa3nnyaTh BEC Teda M €ro
Maccy;

-paboTatp B rpyrmie
-OOBSACHSITD BIMSHHUE CHIIBI
TpeHUsI B ObITY U TEXHHUKE;
-TIPUBOJUTH TIPUMEPHI
pa3IMYHBIX BUAOB TPEHUS,
-aHaJM3UPOBATH, JICNaTh
BBIBO/IBI;

-npakThyeckas paboTta
-KOHTpOJIbHAs paboTa
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-U3MEPSATH CUILY TPEHUS C
IIOMOILBIO JUHAMOMETPA

-NMpUmeHATb 3HaHWA K

peweHnto 3aga4

-I'paduuecku, B Mmacmrabe
u300paxarb CUIY U TOUKY
ee MPHUIIOKEHUS;
-ONpPEeAETATh 3aBUCUMOCTh
U3MEHEHHS CKOPOCTH Tella
OT NIPUJIOKEHHOM CHUJIBI;
-aHAJIM3UPOBATH OIBITHI MO
CTOJIKHOBEHHIO II1apOB,
CKaTHUIO YIIPYTroro Teja u
JIeTIaTh BBIBOJIBI
-IIpuBOoINTH IpUMEpHI
NIPOSIBJICHUS TATOTECHUS B
OKpY’KaloIleM MUDE;
-HaXxOJUThb TOUKY
NPUJIOKEHUS U yKa3bIBATh
HaIlpaBJICHUE CHUJIIbI
TSDKECTH;

-paboTaTh C TEKCTOM
yueOHUKa,
CHUCTEMaTH3UpPOBaTh U
0000111aTh CBEIEHUS O
SBJICHUU TATOTEHUS U
JieNIaTh BBIBO/IBI
-OTaMyaTh CUITy yIIpYrOCTH
OT CHJIBI TSKECTH;
-rpaduyecku u300paxarb
CHITy YIIPYTOCTH,
MOKa3bIBATh TOUKY
NPUIIOKEHUS U
HarpaBJIeHUE ee IeHCTBYS;
-00BACHATh MPUYHHBI
BO3HUKHOBEHUS CHIIBI

YMPYrocTH;

-YCTHBIH OIIPOC
-peuicHue 3a1a4




-IIPUBOJAUTD MPUMEPHI
BUJIOB Jiehopmanuy,
BCTpeYaroLInecs B ObITY
-I'paduuecku n3o0paxars
BEC TeJa U TOUKY €Tr0
MIPUJIOKECHNUS,
-paccUYMTHIBAThH CHITy
TSDKECTH U BEC Tela;
-HaXOJUTh CBSI3b MEXIY
CHJIOHM TSKECTH M Maccoit
Tena;

-OTIPEIENISATh CUITY TSXKECTH
10 U3BECTHOI Macce Tela,
Maccy Tejia Mo 3aJaHHON
CHJIC TSHKECTH

Hroro mo pazneny 21

Pasznea 4. /laBjieHne TBEPIABIX TeJl, :KUAKOCTEN U ra3oB

Jasnenwne. [lepenaua
41 JIABJICHUST TBEPIBIMU
' TeJIaMH, KUJIKOCTIMH

U ra3daMu

bubmuorexa [IOK
https://m.edsoo.ru/7f416

194

-ITpuBOIUTH IPUMEPHI,
IMOKa3bIBAIOIIIIE
3aBUCUMOCTD JCHCTBYIOIIEH
CHUJIBI OT IUIOLIAIA OTIOPHI;
-BBIYMCIIATH JaBJICHHUE 10
HW3BECTHBIM Macce 1
00bemy;

-BbIpaXkaTb OCHOBHbIEC
eIMHHMIIBI JaBiacHMA B Kl 1a,
rlla;

-[IPOBOJIUTH
HCCIeI0BaTEIbCKUI
AKCIEPUMEHT I10
OIPEAETIEHUIO 3aBUCUMOCTH
JIABJICHUS OT JEUCTBYIOLLEH
CHIIBI U JIeNaTh BBIBOJIBI

-YCTHBIN OIPOC
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-IIpuBOIUTH IpUMEpBI
YBEIUYECHMS IUIOIIAIN
OIIOPBI JUIsl YMEHBILIECHUS
JIaBJICHMS;

-BBIIIOJIHATH
HCCIIEI0BATENbCKUN
DKCIIEPUMEHT 110
WU3MEHEHUIO 1aBJICHMS,
AQHAJIM3UPOBATH €r0 U
JIeNaTh BBIBOBI

4.2

HaBJ’ICHI/IC KHUIKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

-OOBACHATH IPUUUHY
nepeaavyn JaBICHUS
KHUJIKOCTHIO HITH Ta30M BO
BCE€ CTOPOHBI OJIMHAKOBO;
-aHAIM3UPOBATH OTIBIT IO
nepenayde JaBICHUS
KUJKOCTBIO H OOBSICHATH
€ro pe3yJabTaThl

-BeiBoauTs hopmyty st
pacdeTa JaBJIeHUS
KHUJIKOCTH Ha JTHO U CTCHKH
cocyna;

-paboTath C  TEKCTOM
yueOHUKa,

-COCTaBJIATh IaH
IPOBEJICHUS OIIBITOB;

- YyCTaHaBIIUBATh
3aBUCUMOCTb  W3MEHEHUS
JTaBJICHUS B )KUJAKOCTH U
rase c U3MEHEHHEM
[ITyOHHBI

-Pelwwatb 3a4aum Ha pacyeT
AABNEHWA UAKOCTM W rasa Ha
[HO W CTEHKM COCYAa

-YCTHBIH OIPOC
-pelieHue y4eOHbIX
3a1a4

4.3

AtmocdepHOe

bubnmunorexa [IOK
https://m.edsoo.ru/7f416

-Bprauciars Maccy
BO3/yXa;

-YCTHBIH OIIPOC
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JaBJICHHUC

194

-CpaBHHBATh aTMOC(hepHoe
JABJICHUE HA PA3IMYHBIX
BBICOTaX OT MOBEPXHOCTHU
3emiiy;

-00BSICHATH BIIUSIHUE
aTMOC(EepHOTO IaBJICHHUS HA
JKUBBIC OPTaHU3MBEI;
-IIPOBOJIUTH OTIBITHI TT0
0OHapyKEHUIO
aTMoc(hepHOTO JaBJICHHUS,
W3MEHEHHUIO aTMOC(EPHOTO
JIaBJIICHUS C BBICOTOM,
AHAIM3UPOBATH MX
pe3yabTaTHI U JIeIaTh
BBIBO/IBI;

- MPUMEHSTH 3HAHUS U3
Kypca reorpaduu mnpu
00BsCHEHUH 3aBUCUMOCTH
JIABJICHUS OT BHICOTHI HA/T
YPOBHEM MODSI, MATEMAaTUKH
JUTSL pacyeTa JIaBJICHUs

-pCIICHHUC 3a1a4

4.4

JlericTBHUE )KUJIKOCTH
M Ta3a Ha
MOrPYKEHHOE B HUX
TEIO

bubmuorexa [IOK
https://m.edsoo.ru/7f416

194

-OnBITHBIM MTyTEM
0OHapyXUBaTh
BBITAJIKUBAIOIIEE JIEHCTBUE
KUAKOCTH Ha TIOTPYKEHHOE
B HEe TeJIo;

-paccuuThIBaTh
BBITAJIKUBAIOIIYIO CHITY O
JTAHHBIM 9KCIEPUMEHTA;
-paboTath B rpyrie

-Ha omnbiTe BBISICHUTD
YCIIOBHSL, TPH KOTOPBIX TEJIO
IUIaBaeT, BCIUIBIBAET, TOHET
B KHMJKOCTH;

-npakTuyeckas paborta



https://m.edsoo.ru/7f416194
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-OOBACHATH IPUUUHBI
IUIaBaHMs TE;
-IIPUBOJUTH IIPUMEPHI
IUTABaHUs Pa3IMYHBIX TEJ U
JKUBBIX OpPraHU3MOB;
-KOHCTPYUpOBaTh Npudop
JUI IEMOHCTpaLU
THIPOCTaTUYECKOTO
JTaBJICHUS;

-IIPUMEHSTh 3HAHUS U3
Kypca Ouosoruu,
reorpagumu,
MPUPOIOBEICHHUS ITPU
00BsCHEHUY IITaBaHUs TEJ
-IIpumensaTs 3HaHUA U3
Kypca MaTeMaTHKH,
reorpaduu Mpu perieHun
3aja4

-YCTHBIH OIIPOC
-pelieHue 3a1a4

-ITpuMeHsTh 3HAHUS K
pelIeHn o GU3NYECKUX
3a]1a4 B UCCJIEIOBATEILCKOM
SKCIIEPUMEHTE U Ha

-KOHTpOJIbHAs paboTa

MPaKTUKE
Uroro no pazneny 21
Pa3znen 5. PaGora u MouHoCTh. JHEprus
-BBIYUCIATE MEXaHMYECKYIO | ~YCTHBIN OIpPOC
pabory;
-OIPEAEIATh YCIOBUS,
bubmorexa [IOK HEOOXOIUMBIE IS
5.1 PaboTta 1 MomHOCT 3 https://m.eds00.ru/7f416 | coBepiiieHHsT MEXaHUIECKOM

194

paboThI;

-yCTaHaBJIMBATh
3aBUCHUMOCTb MEXKITy
MEXaHU4eCKOW paboTol,



https://m.edsoo.ru/7f416194
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CUJION U IIPOUIEHHBIM
IyTeM

5.2

[IpocThie MEXaHU3MBI

bubmnoreka [JOK
https://m.edsoo.ru/7f416

194

-Bpruucisite MOLHOCTS 110
M3BECTHOM paboTe;
-[IPUBOJAUTD IPUMEPHI
€IMHUI] MOIIIHOCTH
Ppa3IU4HbIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB,;
-aHaJIM3UPOBaTh MOITHOCTHU
Pa3IUYHBIX TPHUOOPOB;
-BBIpakaTh MOIITHOCTh B
Pa3IUYHBIX €IUHUIIAX;
-IIPOBOJIUTH UCCIIEIOBAHUS
MOIIIHOCTH TEXHUYECKUX
YCTPOICTB, 1€TaTh BBIBO,IbI

-pCIICHUC 3a1a4

5.3

Mexannueckas
SHEPrus

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

194

-ITpoBepsATH ONBITHBIM
yTEeM, TIPH KaKOM
COOTHOIIICHUH CHJT U X
TUIeY phIuar HaXOJJUTCS B
PaBHOBECHH;

-IIPOBEPSTH HA OTIBITE
NPaBUIIO0 MOMEHTOB;
-IPUMECHSATH 3HAHUS U3
Kypca 6uosnoruu,
MaTeMaTUKH, TEXHOJIOTHH,
-paboTaTh B rpyIie

-IIpaKTHYecKas padboTa

Hroro no pazaeny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME

68

12
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n/u

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

Bce
ero

IIpakTn
yecKHe
padoTsI

KoHnTtpoabHbie
padoThI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypcsl

CnucoK HTOrOBBIX
ILUIAHUPYEMBIX
pe3yJbTaToB ¢

yKa3aHHeM ITAanoB UX
¢popmupoBanus

CIHcokK OoleHKH
HTOrOBLIX
TJIAHUPYEMbIX
pe3yJbTaToOB

Pa3gen 1. TensioBbie ABJIeHUA

11

Crpoenue u
CBOIICTBa BEIlECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
1ce

-00BSACHATH OIIBLITHI,

MO ITBEPK AAOLIHE
MOJIEKYJIIPHOE CTPOEHHE
BEIIECTBa, OPOYHOBCKOE
JIBIDKEHUE;

-cXeMaTH4ecKu U300paxkarhb
MOJIEKYJIBI BOJBI U
KHCIIOPO/Ia;

-OIpEeNIeNSITh pa3Mep MaJIbIX
TeJT;

-CpaBHUBATh pa3Mepbl
MOJIEKYJI pa3HbIX BEIIECTB:
BOJIbI, BO3/1yXa;
-00BSICHSThH: OCHOBHbBIE
CBOMCTBa MOJIEKY,
buznueckue sBIeHUs Ha
OCHOBE 3HaHHI1 O CTPOCHUU
BEIIeCTBA

-YCTHBIH OIIPOC
-pelieHye yueOHbIX
3a1a4

1.2

Tennossie mponeccsl

21

bubnuorexa [IOK
https://m.edsoo.ru/7f418

Ice

-Paznuuats
SIBIICHUS;
-aHaJIM3UPOBaTh
3aBUCUMOCTb TEMITEPATYPhI
TeJla OT CKOPOCTH
JBUKEHUSI €70 MOJIEKYJT;
-Ha0IrogaTh U HCCIEI0BATh
MIPEBPALLEHUE DHEPIUU TElla
B MEXaHUYECKUX
Iporeccax;

-IIPUBOIUTH MIPUMEPHI
MPEBPALLEHUS YHEPTUH PU

TCILJIOBBIC

-YCTHBIH OIPOC
-pelieHue ya4eOHbIX
3a1a4
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[I0/IbEME TEJIA, IIPU €TO
naJIcHuu

-OO0BACHATH UBMEHEHUE
BHYTPEHHEW 3HEPrUU Tela,
KOI'/1a HaJl HUM COBEpPIIAIOT
paboTy WM TEJIOo
coBepIIaeT paboTy;

-IIEPEUUCTIATh CrocoObI
U3MEHEHUS BHYTPEHHEMN
SHEPIuu;

-[IPUBOJIUTD IIpUMeEpbI
U3MEHEHUS BHYTPEHHEN
SHEPIUu Tena IIyTeEM
COBepUIEHUS  paboThl U
TEeIUIoNepe1ayH;

-IIPOBOJAUTH OTIBITHI 11O
M3MEHEHUIO BHYTPEHHEN
SHEPrUun

-PaccunThiBaTh KOJIMYECTBO
TETJIOTHI, HEOOXOAMMOE TSt
HarpeBaHus  Tela WU
BBIJICTIIEMOE UM npu
OXJIAXK/ICHUU;
-ipeoOpa3oBbIBATH
KOJINYECTBO TEIJIOTHI,
BbIpaykeHHOM B [k B KJ[k;
KaJj, Kkaja B [k

-Pa3zpabaTbiBaTh 1iaH
BBITIOJTHEHHUSI pabOTHI;
-ONpENeNiATh U CPABHUBATH
KOJIMYECTBO TEIUIOTEI,
OTJAHHOE TOpsAYEH BOJIOW U
MOJIyYEHHOE XOJIOAHOM IpHU
TEIUI000OMEHE;

-OOBSICHATh  TOJTy4YCHHBIC
pE3YNbTaThl, IPEJCTABIATH

-IpaKkThyeckas pabota




X B BUJIE TAaOJIHII;
-aHaJIM3UPOBaTh MPUYMHBI
IIOTPEIIHOCTEW U3MEPEHUN
- Pa3pabaTsiBath I1aH
BBIIIOJIHEHUS] PabOThI;
OTpeEIIATh
AKCIEPUMEHTAIILHO
YIEIbHYIO TEIJI0EMKOCTh
BELIECTBA U CPABHUBATD €€
¢ TaOJIMYHBIM 3HAUEHUEM;
-00BSICHITH NOJYy4ECHHBIE
pe3yNbTaThl, IPEACTABIATh
HUX B BHJE TaOJINIL;
-aHAJIM3UPOBATh MPUUHUHBI
MOTPEIIHOCTEN N3MEPEHUI
-IIpuBoNTH IpUMEpPHI
BJIMSIHUS BJIQKHOCTH
BO3/IyXa B ObITY 1
JeSITeIbHOCTH Y€JI0BEKa,
-U3MEPATh BJIAYKHOCTb
BO3/1yXa;

-paboTaTh B IPYIIIE;
-KJ1accupUIMpoBaTh
npuOOpHI U1 U3MEPEHUS
BJIQKHOCTH BO3/1yXa

Hroro o pazneny

28

Pa3zgea 2. DiiekTpryeckre 1 MATHUTHBIE SIBJIEHUS

2.1

OnexTpudeckue
3apsapl.
3apsiKeHHBbIE Tena U
UX B3aMMOJEHCTBHE

bubnuoreka [IOK
https://m.edsoo.ru/7f418

Ice

-O0BACHATE
B3aHUMO/ICHCTBHE
3apsKEHHBIX TEJ U
CYILIECTBOBAHHUE JBYX POJOB
JJIEKTPUYECKUX 3apsIIOB;
-aHaJIM3UPOBATH OIIBITHI;
-IIPOBOJIUTH
HCCIIEI0BATEIILCKUIM
DKCHEPUMEHT

-YCTHBIH OIPOC
-pelieHue yaueOHbIX
3a1a4



https://m.edsoo.ru/7f4181ce
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-OOBACHATH EKTPU3ALINIO
TEJI IPU CONPHUKOCHOBEHHUH;
-yCTaHaBJIMBAaTh
nepepaclipeiesieHue 3apsiaa
IIPU NIEPEXOJIE €T0 C
Ha’JIEKTPU30BaHHOTO Teja
Ha HEHa3JIEKTPU30BaHHOE
IIPY CONIPHUKOCHOBEHUH;
-0000maThL CII0COOBI
AIIEKTPU3ALIUU TeI

2.2

TTocTostHHEBII
ANEKTPUIECCKUIN TOK

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f418

Ice

-OOBACHATh yCTPOUCTBO
CyXOT0 TaJbBaHUYECKOIO
JJIEMEHTA,

-IIPUBOJUTH TTPUMEPHI
HCTOYHHKOB
ANEKTPUYECKOTO TOKA,
0O0BSACHATH UX HA3HAUCHUE;
-KJ1accupuImpoBaTh
MCTOYHUKH JIEKTPUUECKOTO
TOKa;

-IIPUMEHSTH Ha ITPAKTHKE
POCTEHIIINE UCTOYHUKU
TOKa (TajgbBaHUYECKUI
AJIEMEHT, aKKyMYJISATOPBI
MTATAHUS)

-Bxirouars  ammepmerp B
eIb;

-OIpeeNsITh LIEHY JEICHUS

amrepmMerpa U
rajJbBaHOMETPA;
-4epTUTh CXEMBI

AIIEKTPUYECKOH 1IeTIH;
-U3MepsATh CUITy TOKA Ha
Pa3IMYHBIX yYaCTKaX IIETH;
-paboTatp B rpyrre

-npaKkThyecKas padoTa
-KOHTpOJIbHAs paboTa



https://m.edsoo.ru/7f4181ce
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-IIpumensaTs 3HaHUA K
PELICHUIO 33134

2.3

MarauTHBIC SIBICHUS

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f418

-HazpiBaTh criocoOsl
YCUJIEHUSI MArHUTHOTO
JICHICTBHSI KaTyILIKHU C
TOKOM,;

-IIPUBOJAUTD IIPUMEPHI
UCIOJIb30BAHUS
AJIEKTPOMAarHuTOB B
TEXHUKE U OBITY;
-yCTaHaBJIUBATh CXOJICTBO
MEK 1y KaTyIIKOW C TOKOM 1
MAarHUTHOM CTPENIKOM;
-00BACHATH YCTPONCTBO
3JIEKTPOMArHmra;
-paboTaTh B rpyrmie
-ITpuMeHsTh 3HaHUA K

PEIICHUIO 3a/1a4

-TpaKTHYeCcKas paboTa
-KOHTpOJIbHAs paboTa

Ice

-BuIABASATH CBSI3b MEXKIY
JIEKTPHUYCCKHUM TOKOM H
MAarHUTHBIM II0JIEM;
-00BSACHATH CBSI3b
HarpaBJIeHNsS MArHUTHBIX
JUHUNA MarHUTHOTO I0JIS
TOKa C HaIpaBJIEHUEM TOKa
B IIPOBO/THHKE;
-IIPUBOIUTH IIPHMEPHI
MAarHUTHBIX SIBJICHMIA;
-yCTaHaABJIMBATh CBS3b
MEX]Ty CYIIECTBOBAHUEM
AJIEKTPUYECKOTO TOKA U
MAarHUTHBIM IIOJIEM;
-0000111aTh U [1eJ1aTh
BBIBO/IbI O PACIIOJIOKCHUN
MarHUTHBIX CTPEJIOK BOKPYT
MPOBOJTHUKA C TOKOM

-YCTHBIN OIPOC



https://m.edsoo.ru/7f4181ce
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-OOBSCHATH IPHHIIMIT
JIeNCTBUSA
SIIEKTPOABUTATEIIS U
00J1aCTH €ro NPUMEHEHNUS;

-[IEPEYUCIATH
MIPEUMYILIECTBA
ANEKTPOJABUTATENIEH 110

-YCTHBIH OIIPOC

bubnuotexa [JOK CPaBHEHUIO C TEIUIOBBIMU;
DneKTpoMarHuTHast N
24 4 https://m.edsoo.ru/7f418 | -codupaTh EKTPUUECKHUI
WHTYKITAS
lce JBUTATEIIb MTOCTOSIHHOTO
TOKa (Ha MOJIeNN);
-OTIpEeeNISITh OCHOBHBIE
JIETAH JIEKTPUUIECKOTO
JIBUTATEJIS] TIOCTOSTHHOTO
TOKa;
-paboTaTh B rpyImrne
Uroro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO
i 68 14.5

YACOB IIO [TPOTPAMME
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9 KJIACC

KoaundecTBO 9acoB DJIEKTPOHHbIE Cnmcok UTOrOBbIX INIAHUPYEMbIX CHmcok oleHKH
Ne HaumeHoBaHue pa3ienoB Koutpo | IlpakTn (uudpoBbIe) pe3yJIbTaToOB ¢ YKa3aHHEM ITAINo0B HTOIr0BBIX
n/m M TE€M NPOrpaMmmaol Bcero JIbHBIE YyecKHue 06pa30BaTeJIbele 170.¢ (bOPMHPOBaHI/Iﬂ IVIAHUPYEMBIX
padoTshI padoThI pecypcsl pe3yJibTaToB
Pazgen 1. MexaHu4yecKHe sIBJECHUS
-Habmronats u OIMMCHIBATG | ~YCTHBIM OIIPOC
MPSMOJIMHENHOE paBHOMEpHOE

JIBIOKEHHUE TEIISKKH ¢ KalleTbHUIICH
-ONpEeNeNATh IO JICHTE CO CledaMu
Kamejlb BWJ JBWKEHHS TEJIEKKH,

bub6nnorexa IHIOK OPOUIEHHBIA €10 ITYTh U MPOMEKYTOK
MexaHn4ecKoe IBHKEHNE i poux yr POMEKYTO

1.1 10 1 https://m.edsoo.ru/7f | BpeMeHU OT Hayaja JBWXKEHHUS JIO
U CIIOCOOBI €r0 OIHMCAHUI
41a4ab OCTAaHOBKHU,
-000CHOBBIBATE BO3MO>KHOCTH
3aMEHBI TEIEKKH €€ MOIEIbI0 —
MaTepHaJIbHOM  TOYKOM — I

OIMMCaHUA ABUKCHUS

-HaOmronate 1 OnMchIBaTh ABWKEHHWE | ~PCILICHUC
MasTHHKA B JBYX CHCTE€Max OTCYETa, | yd4cOHBIX 3a7a4
OJlHA U3 KOTOPBIX CBsI3aHA C 3eMJICH, a
apyras C JIGHTOM, JABWXKYLIEHCS
PaBHOMEPHO OTHOCHUTEILHO 3€MJIH;
-CPaBHUBAaTh  TPAEGKTOpUHU,  IMYTH,
bubnmmorexa LIOK | mepemernienus, CKOPOCTH MasiTHUKa B
1.2 BsaumonelicTBue Ten 20 1 3 https://m.edsoo.ru/7f | YKa3aHHBIX CUCTEMAaxX OTCUETA;

4Aladab -[IPUBOJIUTH TMPUMEPBI, MOSICHSIIOLINE
OTHOCHTEIIBHOCTE JIBMKCHHS,
-TI0JIb30BaThCS MOJIy4E€HHBIMHU
3HaHUSIMHA 00  OTHOCHTEJIBHOCTH
MEXaHUYECKOTO JIBYDKEHMS B
MMOBCEIHEBHOM KM3HU
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13

3aKOHBI COXpaHEHUS

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a4ab

-3anuchiBaTh ~ 3aKOH  COXPaHEHHS
VMITYJIbCA;

-IIOHUMAaTh CMBICIT 3aKOHa
COXPAHEHUS UMITYJIbCA;
-ACIOJb30BaTh 3HAHUSI O 3aKOHE
COXpaHCHHUS HMITYJIbCa B
MMOBCEAHEBHOM KU3HU

-Ucnonw3oBath 3HaHUSA 0
[IpeBpalieHUN MEXaHUYECKON
SHEPIruy B MOBCEIHEBHOM KU3HH;
-IIPUBOJIUTH TIPUMEPHI TIPEBPAIICHUS
OJHOTO BHJIa MEXaHWYECKON 3HEPTrUH
B JIPYTOH;

-IIOHUMAaTh CMBICIT 3aKoHAa
COXPAHEHUS MEXAHUYECKOUN YHEPTHH;
-pelIaTh pacyeTHhIE U KAUYE€CTBEHHbIC
3a7lauyd  HAa TNPUMEHEHUE 3aKOHa
COXpAHEHUS MEXaHUYECKOUN SHEPTUH

-YCTHBIH OIIPOC

Hroro no pazgeny

40

Pa3gen 2. Mexannueckue KoJe0aHUA H BOJTHBI

2.1

MexaHnueckue KojieOaHus

bubnuoreka [{OK
https://m.edsoo.ru/7f
41a4a6

-Onpenensth KOJIeOaTeTbHOE
JBY)KECHUE T10 €T0 MPHU3HAKAM;
-IPUBOJIUTH TPUMEPHI KOJIcOaHUIl B
npUpoe, OBITY U TEXHUKE
-OnpenensaTte KOIUYECTBO  (UMCIO)
KOJIeOaHUH  MasTHUKA,  U3MEPATh
BpeMsI 3TOT0 KOJIMYECTBa KOJIeOaHUM;
paccuMThiBaTh IEPUOJ U YaCTOTY
KoJIeOaHUH MasITHUKA;

-paboTath B rpymnime (mapamu);
-MCIIOJIb30BaTh 3HAHMSI 3aBUCUMOCTHU
nepuosia M YacTOThl  KosieOaHui
MasiTHUKA OT €r0 JIJIMHBI B OBITY
-HazpiBath BEJINYHHBI,

-YCTHBIN OIPOC
-perieHue 3a1a4
-IpaKTHYeCcKas
pabora
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XapakTepusymomue  KojeOaTenbHoe
JIBIKEHHE;

-3aMHChIBaTh (HOPMYITYy B3aUMOCBSI3H
Nepro/ia ¥ YacTOThI KoJieOaHMiA;
-IPOBOANTH HKCIIEPUMEHTAIBHOE
HCCIIEJOBaHNE 3aBUCHMOCTH IEpHOIA
OPYKHHHOTO MAasiTHUKa OT MaccChl
rpy3a u )KECTKOCTU TPYKUHBI

2.2

MexaHnueckue BOJIHBI.
3ByK

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a4a6

-Paznnuate IIOIIEpEYHbIE 51
MPOJIOJIbHBIE  BOJIHBI;  ONHUCHIBATH
MEXaHU3M 00pa30BaHUs BOJIH;
-Ha3bIBaTh (UBUYECKHUE BEITUUYHHBI,
XapaKTepU3YIOIINe BOJIHOBO#
mpoliecc;

-TIPUMEHSTh TIOJIyYeHHbIE 3HAHHUS B
IIOBCEIHEBHOMN KU3HU

-Ha3niBaTth Uara3oH qacTOT
3BYKOBBIX BOJIH; IPUBOAUTH IPUMEPHI
HMCTOYHHMKOB 3BYKAQ;

-IIPUBOAUTH 0O0CHOBAHHE TOTO, YTO
3BYK SBJISICTCS IPOJIOJILHON BOJTHOM;
WCII0JIb30BATh MOJIYYEHHBIE 3HAHUS B
MTOBCETHEBHOM KU3HU

-Pemiate pacuetHslie u rpaduueckue
3a/1a4M Ha MeXaHu4YecKue KoueOaHus

Y BOJIHBI

-YCTHBIH OIPOC
-IpaKkTHYecKas
pabora

Hroro no pazaeny

15

Pa3nes 3. DiieKkTpOMArHUTHOE 110JIE U DJIEKT

POMArHMTHLIEC BOJTHbI

3.1

3J'IeKTpOMaFHI/ITHOC II0JIC U
QJICKTPOMArHUTHBIC BOJIHBI

bubnmnorexa LIOK
https://m.edsoo.ru/7f
41a4a6

-O0BICHATL HAOIIOAAEMBIE OIBITHI 110
MOBE/JICHUI0O MArHUTHOW CTpEJKU B
MarHUTHOM T1I0JI€ TPOBOJHHUKA C
TOKOM;

-lenaTh BBIBOABI O 3aMKHYTOCTH
MardUTHBIX JUHUH U 00 ocitadieHun

-YCTHBIH OIIPOC
-paKTHYECKas
pabora



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

MarHUTHOTO TOJS C yHaleHHEM OT
IPOBOJIHUKA C TOKOM;

-m300pakath  TpadUyecKu  JUHUU
MarHUTHOTO  TOJIi  TOCTOSTHHOTO
MOJIOCOBOTO ~ MarHWTa,  MPsIMOTO
IIPOBOJTHUKA C TOKOM, COJICHOHIA
-IIpoBoauTh UCCIIETIOBATEILCKUI
OKCTIEPUMEHT IO W3YYCHHUIO SIBIICHUS
IEKTPOMArHUTHON MHIYKIUU;
-aHAJIM3UPOBATH PE3yIbTaThI
OKCTIEPIMEHTA U JIENIaTh BHIBOJIBI,
-paboTaTh B rpymne (mapamu)
-HabmtonaTe OMBIT MO U3IYYEHUIO H
prUeMy 3JIEKTPOMarHUTHBIX BOJIH;
-[IOHUMATBh, 4TO CKOPOCTb
pacrpocTpaHeHHsI
3JIEKTPOMArHUTHBIX BOJH €CTh camas
OoJb11ast CKOPOCTh B IPUPO/JIE, UTO
OHa paBHa CKOpPOCTH CBeTa B
BaKyyMe;

-yMETb YUTATh KAy
AIEKTPOMArHUTHBIX BOJIH

Hroro no pazgeny

Pa3gen 4. CBeToBbIe SIBJICHHSA

3aKOHBI pacpOCTPaHEHUS

bubnmnorexa LIOK

-Ha3wiBaTh Pa3IMYHBIC  JHAIIa30HbI
QJICKTPOMAIrHUTHBIX BOJIH;
-IIOHUMAaTh JIBOMCTBEHHOCTh CBOMCTB

-YCTHBIH OIPOC

4.1 cpera https://m.edsoo.ru/7f | cBeTa, T. €. €r0 Jyaau3M;
41a4a6 -IIPUMEHATE IOJyYECHHbBIEC 3HAHUS B
MMOBCEIHEBHOM KM3HU
Bubmnoreka LIOK - 7 -IpaKTHIeCcKas
TIMH3E K OIITHYECKHE LT Ha6JEIOL[aTL CIUIOIITHOM u p
4.2 https://m.edsoo.ru/7f | TuHeWYaThIe CIIEKTPBI UCITYCKAHUS, pabora

pubopbI

41a4a6

-aHAJIN3UPOBATH PE3YJIbTATLL
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SKCIICPpUMCHTA U 1€JIaTh BBIBO/IbI;
-3apHUCOBBLIBATH Ppa3JIn4HbIC THIIBI
CHEKTPOB UCITyCKaHUS;

-paboTaTk B rpyme (napamu)

-Habnromate  pasnmoskenue  Gesoro
CBCTa B CIICKTP IMPH CIro MPOXOKACHUN
CKBO3b MPU3MY M TOJy4eHHE Oeoro
CBCTaA MMYTEM CJIOKCHH A CIICKTPAJIbHBIX

-YCTHBIH OIIPOC

BbubGnuoreka IIOK | LIBETOB € MOMOIIBIO JINH3BI,
Pasnoxxenue Genoro ceera
4.3 3 https://m.edsoo.ru/7f | -OOBICHATH CyTh u JIaBaTh
B CIIEKT] .
41a4ab ompe/ieNieHre JUCTIEPCUH CBETA;
-TIPUMEHSTh TIOJIyYCHHbIE 3HAHHS B
MOBCEIHEBHON KU3HU
Hroro mo pazneny 15
Pa3znea 5. KBantoBble siBJIeHUSA
bubnuoteka [IOK | - -YCTHBIN OIPOC
VcrycKaH¥ue H TTOTTOIIEHIE 11 OnuceiBath omnbIThl Pesepdopra mo | -y P
5.1 4 https://m.edsoo.ru/7f | oOHApY)KEHHIO CJIO)KHOTO  COCTaBa
CBETa aTOMOM
41a4a6 paauoOaKTUBHOIO M3IIYYECHUS
-OnuceiBath OmNbITHl Pe3epdopma mo | -pEICHUE
UCCIIEIOBAaHUIO c MIOMOIIBIO | YUeOHBIX 3a7a4
paccesHuss anb(a-4yacTUll CTPOCHHUS
aToMa;
-OIUCHIBaTh MOJIENIU aToMOB ToMcoHa
bu6muorexka IOK | u Pesepdopn
5.2 CrpoeHue aTOMHOTO sipa 6 https://m.edsoo.ru/7f | -Ilorumate ¥  OOBACHATH  CYTh

41a4a6

3aKOHOB ~ COXPaHEHHs  MacCOBOTO
yyucia U 3apsAjaa Ipu paavuoaKTHUBHBIX
[IPEBPALECHUAX;

-IIPUMEHATh JTH 3aKOHBI IIPU 3aIUCU
YPaBHEHUH SIIEPHBIX PEAKLUN
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-OnuceiBaTh TpoOIeCcC JENCHUsS sapa
aToMa ypaHa; OOBSICHATh (PU3HUECKUI

-YCTHBIH OIIPOC

bubnunorexa IIOK | cMbICI TNOHATHI: LENHAs peaklus,
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f | KpUTHYECKas Macca;
41a4a6 -Ha3pIBaTh  YCJIOBUSA  IIPOTCKaHUA
YIPABISIEMOH LIENHOM peaKIuu
Hroro no pazaeny 17
Paznen 6. [TIoBTOpUTE/ILHO-0000IAIOIIMIT MOAYJ/Ib
[ToBTOpeHue u 06006MmIEeHNE bubnuotexa [JOK -3aKpEIUISATH NMOJTYYEHHbBIE 3HAHUS -YCTHBIN OIPOC
6.1 coJiepKaHus Kypca QU3NKU 9 2 https://m.edsoo.ru/7f -yYMETb aHAIIM3UPOBATH CUTYAIIHIO
3a 7-9 knacc 41a4a6
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB 102 97

I10 ITPOT'PAMME



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

	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Раздел 1. Физика и её роль в познании окружающего мира.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 2. Первоначальные сведения о строении вещества.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 3. Движение и взаимодействие тел.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 4. Давление твёрдых тел, жидкостей и газов.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 5. Работа и мощность. Энергия.
	Демонстрации.
	Лабораторные работы и опыты.


	8 КЛАСС
	Раздел 6. Тепловые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 7. Электрические и магнитные явления.
	Демонстрации.
	Лабораторные работы и опыты.


	9 КЛАСС
	Раздел 8. Механические явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 9. Механические колебания и волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 10. Электромагнитное поле и электромагнитные волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 11. Световые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 12. Квантовые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Повторительно-обобщающий модуль.

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	 1) патриотического воспитания:
	 2) гражданского и духовно-нравственного воспитания:
	 3) эстетического воспитания:
	 4) ценности научного познания:
	 5) формирования культуры здоровья и эмоционального благополучия:
	 6) трудового воспитания:
	 7) экологического воспитания:
	 8) адаптации к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

		2024-08-30T14:48:53+0400
	Дунова Ольга Анатольевна




