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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTABJIEHA HA OCHOBE
NOJIO)KEHUA M TpeOOBaHMM K pe3yiabTaTaM OCBOECHHMA Ha 0a30BOM YpOBHE OCHOBHOM
obOpaszoBaTenbHOM TporpamMmsbl, mpenactaBieHHIx B PI'OC OO0, a Takke ¢ ydérom
dbenepanibHON paboueil mporpamMmbl BocnuTaHuss W KoHuenuuu mnpenojgaBaHus y4eOHOTo
npeamera «duznkay.

Copnepxanue IIPOrpaMMBbI 10 duznke HaIIpaBJICHO Ha (dopMupoBaHue
€CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH OOYYaroIIMXCsl W OpraHu3aluio H3ydyeHHs (U3MKH Ha
eITeIbHOCTHOM OCHOBE.
B nporpamme mno ¢usmuke yduTBHIBAIOTCS BO3MOXHOCTH YYEOHOIO IpeiMeTa B peaau3aluu
tpeboBanuii ®I'OC OOO Kk mMIAaHHPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pEe3yJbTaTaM
o0yuenusi ¢ yderom paboueid nmporpammbl Bocriutanuss MAOY Copokunckort COLINe3, a
TaKXKe MEXKIPEIMETHbIE CBSI3U E€CTECTBEHHO-HAyYHBIX Y4YeOHBIX NPEJMETOB Ha YpOBHE
OCHOBHOTO 00111eTr0 00pa30oBaHMUsl.

[Iporpamma no ¢u3uKe yCTaHaBIMBAET paclpeleieHue y4eOHOro marepuaia Mo rojam
oOyueHus (mo KiaccaMm), MOpeQIaraeT MNPUMEPHYIO MOCIEA0BATEIbHOCTh HW3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COIEP)KaHUs U YUETEe BO3PACTHBIX 0COOEHHOCTEMN
00yJaromuxcs.

dusnka sBISETCS CUCTEMOOOPA3YIOLUM JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEJIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBIICHUH, M3y4aeMbIX XUMHEH,
Ouosioruel, acTpoHoMueil U ¢uszndeckoil reorpadueld, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NPEJOCTaBiiseT HauOosiee sicHble OOpa3lbl NPUMEHEHHMsS HAy4yHOTO METojAa
MO3HAHHUSA, TO €CTh CII0CO0A MOTyYEHHs IOCTOBEPHBIX 3HAHUH O MHpE.

Opnna w3 rnaBHBIX 3a1a4 (U3MUECKOro 0Opa3oBaHUs B CTPYKType oOIIero oopa3oBaHUS
COCTOUT B (OPMHPOBAHUM E€CTECTBEHHO-HAyYHOW TPAaMOTHOCTM M MHTEpeca K Hayke Yy
00ydJaromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypPOBHE NPEANOaracT OBJIAJCHHE CIEAYIOUMMHU
KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

® HAy4YHO OOBSCHSTH SIBJICHUS;

® OIIGHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEJIOBAHNUS;

® UHTEPHPETUPOBATH JAaHHBIE U UCIOJb30BaTh HAy4YHbIE [10KA3aTEIbCTBA JUIS
NIOJIyY€HUs BBIBOJIOB.

[lenn wu3yyeHuss (U3MKM HA YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHUsSl OINpEAeSiCHbl B
Konuenuuu npenoaaBanus yueOHoro npeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPTraHU3AIUAX
Poccuiickoit  ®epepanuy, pealu3yOIUX OCHOBHBIE 00me00pa3oBaTeiIbHbIE MPOTPAMMBL,
yTBepkAEHHON pemeHneM Kosmnernn MunucreperBa npocsenieHust Poccuiickoii denepannn
(mpotokoin ot 3 nexadpst 2019 r. Ne [IK-4BH).

Henu usyyenus Gpusuku:

e nmpuoOpeTeHHe HHTepeca U CTpeMJIeHHs OOydalIUXcd K HaydHOMY HU3YYEHHIO

NPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;



pa3BUTUE NPEJCTABIEHUH O HAy4HOM METOJ€ IIO3HaHui U  (QOpMHpPOBaHME
UCCJIEI0OBATEILCKOrO OTHOILIEHHUS K OKPYKAIOIIHUM SIBJICHUSIM;

dbopmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHS KaK Pe3yJbTaTa W3YYEHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

(dbopMupoBaHHE MPEACTaBICHUN O poiu (PU3UKU Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUA O BO3MOXKHBIX cdepax Oynymed npodecCuoHaIbHON
JESATENBHOCTH, CBA3AHHOW C (PU3MKOM, MOATOTOBKA K JajbHEMIIEMy OOYYEHHIO B 3TOM
HaIPaBJICHUN.

JlocTrkenue 3TUX Leded NOporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl 00ECIIeUnBAETCs PEIIEHUEM CIEAYIOUINX 3a/1aY:

nproOpeTeHre 3HAHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHMH ONHUCHIBATH M OOBACHATH (U3MUECKHE SIBICHUS C
HCIIOJIb30BAHUEM IOTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHHUs] MPOCTEHINX pPACUETHBIX 3a7ad C HCIOJIb30BAaHHEM
du3nIecKuX MoJeNel, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 334,

pa3BUTHE YMEHMM HAONIOAAaTh TPUPOJAHBIC SIBJICHHS U BBIMOJHATH  OIBITHI,
nabopaTopHble pabOTBl W AKCIEPUMEHTAIBHBIE WCCICIOBAaHMS C WCIOIH30BAHUEM
U3MEPUTENBHBIX MPUOOPOB;

OCBOeHHE TNPUEMOB paboThl ¢ WHMOpManue (U3MUECKOTO COACpKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHaJu3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALIUU;

3HAKOMCTBO cO cepamu npodhecCUOHATBHON IeATeIbHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JTOCTH)KCHUAX (PU3NIECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS

otBoaMTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJACIIO)



COJEPKAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPY:KAIOIIEro MUpa.

®duznuka — Hayka o npupoje. fABneHus npuponabl. PU3NUECKUE SIBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, JICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIC.

@uznyeckue BeaMuMHbL. I3Mepenue ¢usznueckux BenuuuH. Du3NUecKre MNPUOOPHI.
[TorpemrHoCTh U3MepeHuil. MexIyHapoaHas CUCTEMA €IUHULI.

Kak ¢usuka u gpyrue ectecTBEHHbIE HayKU H3Yy4aloT NMpUpoay. EcTecTBeHHO-HayudHBIH
METOJ TIO3HAHUS: HAONIOJEHUE, TMOCTAaHOBKA HAyYHOIO BOIPOCA, BBIIBIKEHHE THUIIOTE3,
OKCIIEPUMEHT TI0 TIPOBEpKE THUIIOTE3, OObBsICHEHHEe HabmomaeMoro spieHusa. Onucanue
($u3NYECKUX SBJIECHUH C OMOILBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIC, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJIICHHUS.

2. ®usnueckue MpuOOpPH U TMpOLEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM

npulopom.

Jlabopamopnuie padomut u onvimeol.

OrnpeneneHue 1eHbI IeICHUS KAl U3MEPUTEIHHOTO Tprdopa.
N3mepeHne pacCcTosTHUM.

N3mepenune o0bEMa JKUIKOCTH U TBEPIOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

AR A

N3MepeHne TteMreparypbl OpU TOMOIIM KUJIKOCTHOTO TEPMOMETpA M JIaT4YHMKa
TeMIEPaTyphI.
6. [lpoBeneHue wuccineaOBaHMUS IO TPOBEPKE THUIMOTE3bl: NAIbHOCTH IMOJIETAa IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OO0JIbIIIE BBICOTA MyCKAa.

Paspnea 2. IlepBoHayaibHbIE CBEACHHUSI O CTPOCHUH BelleCcTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIME
JMCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue yactui BemiecTBa. CBsI3b CKOPOCTH JABWIKEHHUS YACTHL C TEMIEpPaTypoil.
bpoyHoBCckoe nBmwkeHue, auddys3us. BzammopaeicTBHe dUacTHIl BeIIeCTBAa: MNPUTKCHHE U
OTTaJIKUBaHHUE.

ArperatHble  COCTOSIHUSI  BEILIECTBA: CTPOCHHUE Tra30B, IKUIAKOCTEH U  TBEPJIBIX
(KkpucTa/IMuecKux) Tel. B3auMOCBsA3b MEXJIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSTHHMA
BO/IBI.

Jemoncmpayuu.

1. Habmronenune OpOyHOBCKOTO BHKCHHUS.

2. Ha6nrogenue muddysum.

3. HaGmronenue siBaeHUM, OOBACHSIOUIUXCS TPUTSHKEHUEM WIM OTTAJIKUBAHUEM YaCTHIL
BEILIECTBA.



Jlabopamopnuie padbomut u onvimel.

1. Ouenka quameTrpa aToMa METOJIOM PSIOB (C UCIIOJIb30BaHUEM (QoTorpaduii).

2. OmbITHI IO HAOTIOACHHUIO TETUIOBOTO PACITUPECHHUSI Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHII MOJICKYJISIPHOTO MPUTSIKECHHUSI.

Pa3nea 3. /IBu:xkeHne U B3aMMOIeHCTBHE TeJl.

Mexanuyeckoe JABWKeHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKEHHE. (CKOpOCTb.
Cpenusist CKOpOCTb MPU HEPABHOMEPHOM ABMXKEHUU. PacuéT myTu u BpeMeHU JBUKECHHUS.

SBnenve uHepuuu. 3aKOH WHEpUuU. B3auMopeilcTBHE Ten Kak NpPUYMHA W3MEHEHUs
CKOpOCTH JABWXKEHMsS Tesl. Macca kKak Mepa MHepTHocTH Tena. IlnoTHocth BemectBa. CBS3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B eIMHUIIE 00bEMa BEIIECTRA.

Cuna kak xapakrtepucTuka B3aumozeiicTBusi Ten. Cuna ynpyroctu u 3akoH ['yka.
W3mepeHue cuiibl C MOMOIIBIO JUHAMOMETpA. fIBiIeHME TATOTeHHs W cwia Tsbkectu. Cuia
TSOKECTH Ha Jpyrux IuiaHerax. Bec tema. HeecomocTh. CliokeHHE CHII, HapaBJIEHHBIX I10
onHoU npsamoil. PaBHonelicTByromas cui. Cuna tpeHus. TpeHne CKONbXKEHUs U TPEHHE MOKOSI.
Tpenue B mpupoae U TEXHUKE.

Jemoncmpayuu.

HabunroneHne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenune CKopocTH NpSIMOJIMHEUHOTO IBUKEHUSI.
HaGnronenuve sBieHus: HHEPIUU.

Habumronenre n3aMeHeH s CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOAEHCTBUIO TEI.

ok ownE

CrnoxxeHue cuil, HalpaBJICHHBIX MO OJJHOM IPSIMOil.

Jlabopamopnuie padbomst u onvimel.

1. OmpeneneHue CKOpPOCTH PaBHOMEPHOTO IBMXKEHUS (IIapuKa B KUAKOCTHU, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpezeneHue CpeHEN CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuKa MO HAaKIOHHOU
IIJIOCKOCTH.

3. Ompexenenue IOTHOCTH TBEPAOIO TeNa.

4. OmnbIThl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTsDKeHUs (nedopManuu) TPYKUHBI OT
MIPUIOKEHHOMN CHUJIBL.

5. OmnbITHl, AEMOHCTPUPYIOILIKE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEN.

Paznen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTEN U ra3os.

JaBnenue. CriocoObl yMEHBIICHHS U yBeIWUYeHUs NaBieHus. /laBnenue raza. 3aBUCUMOCTh
JaBJICHUS ra3a oT 00bEMa, TeMriepaTypsl. [lepenaua qaBieHus TBEPIBIME TEIaAMU, KUIKOCTIMU U
razamu. 3akoH Ilackans. [lHeBMaTuueckue MamMHBL. 3aBUCUMOCTH JABJICHUS >KUIKOCTH OT
rryounsl.  ['mnpocratmyeckuit  mapagokc.  CooOmiarommecss  cocyabl. [ mapaBimdeckue
MEXaHU3MBI.

Atmocepa 3emnum u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3AYUIHON
o6onouku 3emiu. OmnbiT Toppuuemmu. M3mepenue atmMochepHOTO IaBleHUS. 3aBUCUMOCTH



atMoc(pepHOTO JaBJICHHWST OT BBICOTHI HaJI ypoBHEM Mops. [Ipubopsl mis wu3MepeHHs
aTMOC(hepHOTO JaBJICHHUS.

JlelicTBHE )KUJIKOCTU U ra3a Ha MOTPYyXKEHHOE B HUX TeJO. BeITankuBaromas (apxumMeoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.

1. 3aBucuMOCTH IaBJICHUS Ta3a OT TEMIEPaTypHI.

2. Ilepenaua gaBieHUS KUIKOCTHIO U Ta30M.

3. Coolmaromuecs: COCy/Ibl.

4. TunpaBIUYECKHH mpecc.

5. IlposiBnenue neiicTBUs aTMOC(PEPHOTO AABJICHHUS.

6. 3aBUCMMOCTH BBITAIKHUBAIONIEH CHJIBI OT 00bEMAa MOTPYXKEHHOW YacTH Telna H

IINIOTHOCTH KHUJAKOCTH.

~

PaBeHCTBO BBITANIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.

8. VYcmoBue 1uTaBaHWS TeN: IUTABAHWE WM TOTPYKCHHE TEl B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnuie padbomst u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHJIKOCTb
YacTH TeJa.

2. OrmpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha Teno, MOTPYXEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBHCUMOCTHU BBHITAIKUBAIOIIEH CUJIBI, TEHCTBYIOIICH Ha TEJIO B KUKOCTH,
OT Macchl Tea.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKHBAIONIEH CHIIbI, JEHCTBYIOIICH Ha
TEJIO B KUJAKOCTH, OT 00bEMa MOTPYKEHHOM B MKHUJIKOCTh YaCTH TEJa U OT IUIOTHOCTH
YKUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WJIM KOHCTPYMPOBAaHHUE JIOAKM M OIpelaeieHue e€
Irpy30II0ABEMHOCTH.

Paspnen S. Padora 1 MOIIHOCTB. JHEPrusi.

Mexanuueckas padota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, O6JI0K, HAKIIOHHAS TIOCKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[IpumeHeHre mnpaBuiia paBHOBECHsI pblyara K OJOKy. «3osoToe mnpaBmiio» Mexanuku. KIIJI
MPOCTHIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHiuanpHaas sueprus. [IpeBpamnienue oqHOro
BUJIa MEXAHUUYECKOU SHEPTUU B APYroil. 3aKOH COXpAHEHUSI SHEPTUH B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnusie padbomot u onvimel.

1. OmpeneneHue pabOTHI CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHMHM Tella TIO
TOPU30HTAJIBHON TTOBEPXHOCTH.

2. HccrnenoBanue yciaoBUN PaBHOBECHS phlyara.



3. Uzmepenne KI1/] HakIOHHOI MIOCKOCTH.
4. V3ydeHue 3aKOHa COXpaHEHMs MEXaHUYECKOW IHEPIUH.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenne @u3MKKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa30BaHHUs HaNpaBlIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCIAMCTHBIX O6pa3OBaTCJ'IBHBIX PE3YyIbTaTOB.

B pesynprate wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Yy

obOyyaroierocst 0yayT chopMHUpPOBAHBI CIAEAYIONIUE JIMUHOCTHBIE PE3YJIbTAThl B YACTHU:

1) mnaTpuoOTHYECKOr0 BOCIUTAHMS:

- TPOsIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKON (hu3nueckon
HAyKU;

- [IGHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAUYUMBIX U 3THUUECKUX
mpo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUHN (DU3UKHU;

- OCO3HAHHUE BAXKHOCTH MOPAIBHO--3TUYECKUX TPUHIHIIOB B IEITEILHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUATHE ICTETUYECKUX KauyecTB (PU3UYECKOM HAyKU: €€ TapMOHHYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HAaHHME IEHHOCTH (PU3MUYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENILEH COCTABISAIOIIECH KYJIbTYpHI;

- pa3BUTHE HaYYHOU JIF0O03HATEIHFHOCTH, HHTEPECA K UCCIIEA0BATEIHCKON ACATEILHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI M IMOLMOHAJIBHOT0 0JIAT OOy HSI:

- OCO3HAHUE IIEHHOCTH 0E€30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BOXKHOCTHU NIPaBUJI 0€30MacHOTO MOBEICHHS Ha TPAHCIOPTE, HA IOPOTax, C DIEKTPUUYECKUM U
TEIJIOBBIM 000PYJOBAaHUEM B JIOMAITHUX YCIOBUSX;

- chOpMUPOBAHHOCTh HAaBBIKA pPeIICKCHH, PU3HAHKE CBOETO MPaBa Ha OIMMUOKY U TAKOTO Ke
MpaBa y APyroro 4eioBeKa;

6) TPy10BOT0 BOCIIUTAHUSA:

- aKTUBHOE y4YacCTHE B PEIICHUM MPAKTUYECKUX 3a/ay (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHM3aIuy, TOPOoJa, Kpasi) TEXHOJIOTHUYECKON U COIMATbHON HAINPaBICHHOCTH, TPEOYIOIIIX
B TOM YHCJI€ U PU3NUECKUX 3HAHU;

- HHTEPEC K MPAKTUYECKOMY M3yUeHHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3KOJI0rM4€eCKOro BOCIIMTAHUSA:

- OpHUEHTalMs Ha TpPUMEHEHHE (PUIMYECKUX 3HAHWM IS pelieHdus 3agad B 00JacTH
OKpY>Karolle cpe/ibl, INIAHMPOBAHUSI TIOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MTOCIEACTBUMN IS
OKpYKaroIleH CPebl;

- OCO3HAHUE TI00aTHLHOTO XapaKTEPa IKOJIOTHIECKUX MPOOIEM U MMyTel UX PEIICHHUS,

8) apanTanuM K N3MEHAKINUMCS YCJIOBHAM COUMAIBLHOM M PUPOIHOI cpeabl:



HOTpe6HOCTI> BO B3aHMMOJICHCTBUU IIpU  BBIIIOJIHCHUN HUCCIICIOBAaHUN U ITPOCKTOB

(1)1/131/1%01(0171 HaIIPaBJICHHOCTHU, OTKPLITOCTD OIIBITY U 3HAHUAM APYIHUX;

¢ - [IOBBIICHUC YPOBHA CBOEH KOMIIETEHTHOCTH qgcpe3 NPAKTHICCKYIO JCATCIbHOCTD,

e - MOTpeOHOCTH, B (POPMUPOBAHMM HOBBIX 3HAHWN, B TOM 4HCIE (HOPMYIHPOBATH WUICH,
HOHSITHSI, TUTIOTE3bl O PU3NYECKUX 0OBEKTaX U SIBICHUSX;

® - OCO3HAHHC I[e(i)I/II_II/ITOB COOCTBEHHBIX 3HAHWHM U KOMIIETCHTHOCTEH B 00JIaCTH (1)I/I3I/IKI/I;

® - [UIAaHWPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

¢ - CTPCMIJICHUC aHAJIU3HUPOBATDH U BLIABJIATH B3aUMOCBA3U IIPUPOADLI, 06H_IGCTB3 N 3KOHOMHKH, B
TOM 4HUCJIC C UCIIOJIb30BAHHCM @HSH“ICCKI/IX 3HaHHI>'I;

e - OIlICHKAa CBOMX JCHCTBUH C y‘IéTOM BIIMAHHUA Ha OKPYXKAIIYHO CpCeay, BO3MOXKHBIX
rI100aIbHBIX IOCJICACTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOCHHSI TpOrpaMMbl 1O (H3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromierocss OyayT chOpMUPOBaHBI MeTAaNpeAMeTHbIE Pe3yJbTaThl,
BKITIOYAIOIIAE TI03HABATEIIBHBIC YHHBEpPCAIbHBIC YUCOHBIC JCHCTBHS, KOMMYHUKATHBHBIC
YHUBEPCAIbHBIC YICOHBIE ICUCTBHYSI, PETYISITUBHBIC YHUBEPCAIBHBIC YUCOHbBIC CHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUS

Ba3oBbIe Jornueckue qJeCTBUA:

BBISIBJISITh M XapaKTEPH30BaATh CYIICCTBEHHBIC TPU3HAKK O0OBEKTOB (SIBICHHA);
YCTaHABJIUBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUU, OCHOBAHHUS JJIsi 0000IICHUS 1
CpaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpuUBaeMbIX (pakTax, JaHHBIX H
HAOJTIOICHUSX, OTHOCSIIIUXCS K (PU3UICCKUM SBIICHUSIM;

BBISIBJISIT TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TPU W3YYCHHHM (DU3UYECKUX SBICHUU H
MPOIIECCOB, JENaTh BBIBOABI C WCIOJIH30BAHUEM JICAYKTHUBHBIX W WHJIYKTHBHBIX
YMO3aKJIIOYEHHH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBS3SX (PU3NUECKUX BEIIUYUH;
CaMOCTOSITEIHHO BBIOUpATH CIIOCcO0 pelieHus yueOHoW (u3nueckon 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUS, BHIOOp HamboJee TMOAXOANIEr0 C y4ETOM
CaMOCTOSITEIFHO BBIJICIICHHBIX KPUTEPHCR).

Ba3oBbIe ncciaeaoBaTebCKue 1eiCTBUA.

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJIeI[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT I1O3HAHUA,

MMPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (1)I/ISI/I‘IGCKI/H>'I
9KCIICPUMCHT, HEOOIBIIIOE HCCJIEJOBAaHUEC (1)I/ISI/I‘ICCKOFO SIBJICHUA,

OICHHUBATH Ha MPUMCHHMOCTbL WU AOCTOBCPHOCTH I/IH(i)OpMaIH/IIO, IMOJYUCHHYIO B XOJC
HCCIICOAOBAHUS UJIN SKCIICPUMCHTA,



CcaMOCTOSTENbHO  (popMynupoBaTh OO0OOIIEHHS] W  BBIBOJABI 1O  pe3yibTaTam
POBEIEHHOTO HAOIOIEHUS, OTIbITa, UCCIIEI0OBAHNUS,

MPOTHO3MPOBATh BO3MOXKHOE JajibHElIee pa3BUTHE (U3MUECKHX TPOIECCOB, a TAKXKe
BBIJIBUTATh MIPEATNONI0KEHUS 00 UX PA3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

PatGora ¢ undgopmanueii:

MPUMEHATHh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MpPU IOUCKE U O0TOOpe
uH(OPMAILIUY WM TaHHBIX C YU4ETOM MpeIoKEHHON yueOHOoM Pu3ndeckoil 3aaauu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETHUPOBATH HMH(OPMAIMIO Pa3IMYHbIX
BUJIOB U (POPM MpeCTaBICHHUS;

CaMOCTOSITEILHO BBIOMpATh ONTUMANBHYIO (OPMY MpEACTaBICHUS HHPOPMALUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd HECIOKHBIMU CXEMaMH, JHharpaMMaMH, WHOU
rpaduKoi U UX KOMOUHAIIUSIMHU.

KOMMyHI/IKaTI/IBHLle YHUBEpPCAJIBHBIC y‘leﬁHbIe )IeﬁCTBHH:

B XOJe OOCYXIeHHUs y4yeOHOro Marepualia, pe3yJbTaTOB Ja0OpaTOPHBIX pPadOT H
MPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl U BBICKA3bIBaTh UIEH,
HalleJICHHbIE Ha pelIeHHE 3a1a4u U NOoAepKaHue OJarokenaTeIbHOCTH O0IEHUS;
COTIOCTABIISITh CBOM CYXACHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JHAJIOTA,
00HApY>KUBATH PA3INYNE U CXOACTBO IMO3UIINH;

BBIPAKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX TEKCTAX;

nyOJMYHO  TPEACTABIATh  pe3yJbTaThl  BHIMIOJHEHHOTO  (PU3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, HCCIIEIOBaHMSI, TPOEKTA);

MOHUMATh ¥ UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHON U WHANBUAYAIBHOW paOOTHI IPU
pelIeHNH KOHKPETHOHN (pu3nyeckoil mpoodieMsl;

NPUHUMATh IE€TH COBMECTHOW JEATEIbHOCTH, OpPTaHW30BHIBATH JCHUCTBUS TO €&
JOCTHKEHUIO: pacIlpeieNisiTh pojid, 00CYXAaTh MPOIECChl U pPe3ybTaTbl COBMECTHOM
paboTel, 0000111aTh MHEHHUSI HECKOIBKUX JIFOJICH;

BBIMOJIHATG CBOIO 4acTh pabOTHI, JOCTUTas KaueCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUSA C APYTUMH WIEHAMU KOMaH/IbI;
OLIEHMBATh KaYECTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIILHO
chopMyITMPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

PeryasitTuBHbIC YHHBeEpCAJbHbIC Y4eOHbIE 1eHCTBHS

Camoopranuszanms:
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BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YU€OHBIX CHTYalUAX, TPEOYIOUINX AJISI PEIICHHUS
bu3nvyecKux 3HaHU;

OPUEHTHPOBATHCS B Pa3IMYHBIX IOAXOJaX NPUHATHS pelleHuil (MHAWBHUIYyaJIbHOE,
NPUHSATUE PEIICHUS B TPYIIE, MIPUHIATHE PEIICHUH TPyIIoN);



CaMOCTOSITEIbHO COCTABJISITH AJNTOPUTM pelieHHus] (QU3WYEcKON 3aJaud WM IUIaHa
UCCIIEIOBAaHUSI C YYETOM MMEIONIMXCA PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeIaraéMble BApUAHTHI PEIICHHUII;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbHBIN HHTEJLJIEKT:

JaBaTh aICKBaTHYIO OLIEHKY CUTYyallMH U MpeAJiaraTh IJ1aH €€ U3MEHEHUS;

OOBSACHATH NIPUYUHBI JOCTHKEHUS (HEIOCTHXKEHHSI) PE3YJIbTAaTOB JIEATEIbHOCTH, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHKCJE B XOJ BBINOJIHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSl WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, H3MEHUBIIUXCS
CUTYAaIMi, yCTaHOBJIEHHBIX OUIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA LIETH U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO APYroro 4ejaoBeKa B XOJAE CIOpa WIM JUCKYCCHH Ha HAay4HYIO
TEeMy, IOHUMaTh MOTHBbI, HAMEPEHUS U JIOTHUKY JPYroro;

NpU3HAaBaTh CBOE IMpaBO HA OIIMOKY MpU peuieHud (U3NYEeCKUX 3aJad Wil B
YTBEPKJICHUSAX HAa HAYYHBIC TEMBI U TAKOE € MPaBo JPYroro.

INNPEAMETHBIE PE3YJIBTATbBI
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K kxoHuy oOydeHuss B 7 kJacce IMpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIONTUXCSI YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHME W XUMUYECKHE SBJICHHs, HaOIIo/eHue,
IKCTIEPUMEHT, MOJIEJb, THIOTE3a, CAUHUIBI (U3NYSCKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUSI BemlecTBa (TBEpHOE, KUIKOE, ra3000pa3HOe), MEXaHWYECKOe
JIBIDKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTopusi,
paBHOJEHCTBYIOIIAas cuia, naeopmanus (ympyras, IUlacTUYecKas), HEBECOMOCTD,
COO0IIAOIINECsS COCY/IHI;

pa3nuyath siBieHus (AUQQy3us, TEII0BOE ABMKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBI)KCHNE, HEPAaBHOMEPHOE [IBIKCHHE, WHEPIHS, B3aUMOJICHCTBHE TeJ, pPaBHOBECHE
TBEPBIX TN C 3aKPEIIEHHOM OChIO BpallleHUs, epeada JaBiIeHUs TBEPABIMU TEIaMHU,
KHUIKOCTSIMH W Ta3aMu, aTMoc(hepHOoe [aBjieHHE, IUIaBaHWE TeJ, MPEBpAIICHHUS
MEXaHUYECKON SHEPTUH) TI0 OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHUE M3YYCHHBIX (PU3MUECKUX SIBJICHUU B OKpY’KAIOLIEM MHpE, B
TOM 4Hcie (U3MUYECKUE SIBICHUS B MPHUPOJE: TMPUMEPHI IBWKCHUS C Pa3TMYHBIMU
CKOPOCTSIMH B XMBOW W HEKHMBOW NIPUPOAE, NEHUCTBHE CUIIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIHMSHHE aTMOC(EPHOTO MaBICHHs Ha >XHBOW OpPraHW3M, IUIaBaHUE pHIO,
pbIYard B Telie YeNOBEKa, MPU ATOM NEPEeBOAMUTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SABICHUI;

OTKCHIBATh M3yYCHHBIC CBOMCTBA Tel M (U3MUYECKUE SBICHHS, UCIONB3YS (pu3mueckue
BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMS, MYyTh, CKOPOCTb, CPETHSS
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CKOPOCTb, CHJIa YIIPYTOCTH, CHUJIAa TSIKECTH, BEC Tela, CUJIa TPEHHUs, JaBlieHue (TBEPAOTO
Tena, >KUIKOCTH, Ta3a), BBHITAIKUBAIONIAs CHUJIAa, MeXaHW4Yeckas paboTa, MOIIHOCTb,
IJI€Y0 CHUJIbl, MOMEHT CHJIbI, KO3(POUIMEHT TMOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KMHETUYECKass M MOTEHUUaJbHAas SHEpPrus), NpU ONUCAHUM NPABUIBHO TPaKTOBATH
(bU3UYECKUN CMBICI UCIIOJIb3YEMBIX BEIUYHH, UX 0003HAUCHUS U €AUHUIIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO0 BEIMYHUHY C
JIPYTUMU BEIMYMHAMU, CTPOUTH TIpadUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NUECKUE SBIICHUS U MPOIECCHI, UCTIONb3Ysl MTPaBUIIa
CJIOXEHUS cuIT (BJIOJIb OJIHOM mpsAMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs pbluara (00Ka), «30J0TO€ TMPaBUJIO» MEXAaHUKH, 3aKOH
COXpaHEeHHs] MEXaHMYeCKOW SHEpPruH, MpU 3TOM J[aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA W 3alUChIBATh €0 MATEMATHYECKOE BBIPAKECHUE;

OOBSCHATH (PU3NUYECKUE SIBJICHUS, IPOIIECCHI U CBOMCTBA TEJI, B TOM YKCJI€ U B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISIBIIATH  MPUYHUHHO-
-CIIeZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOTMUeCKHX IIaroB ¢ ornopou Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3NYECKUX SIBJICHHM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pematb pacu€THble 3agaud B 1-2 feWCTBUS, HCIONB3YyS 3aKOHBI U (OPMYIIbI,
CBSI3bIBAOIINE (DM3UUECKUE BEJIMUYMHBI: HA OCHOBE aHAIN3a YCJIOBUS 3aJa4M 3alUChIBATh
KpaTKOE YCIOBHE, MOJCTABIATh (U3MUYECKUE BEIUYUHBI B (POPMYIBI U TPOBOAHTH
pacy€Thl, HAaXOAWTh CIPAaBOYHBIC JlAHHBIC, HEOOXOJWUMBIC JUIsI PEIICHHsS 3ajad,
OIICHUBATh PEATMCTHUYHOCTH MOJYy4YEHHON (PU3NYECKON BEIMUUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUThH IPHU MOMOIIH (PU3NYECKUX METOJIOB,
B ONUCAaHWU HCCIEAOBAHUSA BBIICIATH IPOBEPSIEMOE MPEAINONOXKEHHE (THUIOTE3Y),
pazinuath U MHTEPHPETUPOBATH IMOJTYUYEHHBIA PE3yNbTaT, HAXOJUTh OIIMOKUA B XOJIE
OIBITA, JAEJATh BBIBOJIBI 10 €0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHl MO HAOTIOJACHUIO (DU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (QopMyIUpOBaTh MPOBEPSEMBbIC MPEANONOKEHUS, COOMpPAaTh YCTAHOBKY U3
MPEAJIOKEHHOTO 000PYI0BaHUS, 3aMMUCHIBAThH XOJ ONbITA U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH TIPSIMbIE U3MEPEHUsI PACCTOSHMS, BPEMEHHU, MAcChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhl C HCIOJIb30BAaHHMEM AaHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHus MPUOOPOB € YUETOM 3aJaHHON aOCOTOTHON MOTPEITHOCTH U3MEPEHUM;
MPOBOJIUTHh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKON BEIMYUHBI OT JIPYroi C
HCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PABHOMEPHO IBIKYIIETOCS
TeJla OT BPEMEHM JIBMIKCHUS Te€Ja, CUJIbl TPEHUS CKOJIbKEHUs OT Beca Tela, KauyecTBa
00pabOTKM TIOBEPXHOCTEM TET W HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOIIAJH
COIIPUKOCHOBEHMS TEJN, CWIbl YIPYrOCTH OT YJIMHEHUS MPYKUHBI, BBITAIKUBAIOLICH
CHUJIBI OT 00BEMa TOTPYKEHHOM dYacTH Teda M OT TUIOTHOCTH O KHJKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO TMOTPYXKEHO TeJo,
YCJIOBUH TIJIaBaHMsI TeJ, YCJIOBUM pPaBHOBECHUS pbluyara M OJOKOB), ydacTBOBaTh B
TUTAHUPOBAHUU  y4eOHOTO HWCCIEJOBAaHMs, COOMpAaTh YCTAHOBKY H  BBINIOJHSTH
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U3MEPEHUs, CIeAys MPEUIOKEHHOMY IUIaHy, (PUKCHpOBAaTh Pe3yJabTaThl MOTYYEHHOU
3aBUCUMOCTHU (PU3NYECKUX BEJIUYMH B BUJIE MPEUIOKEHHBIX TaOIHUIl ¥ IpadUKOB, JeJIaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHbIE M3MEPEHMs] (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH U TBEPIOTO TeENa, CHUJA TPEHUs CKOJIBKEHHUS, JaBICHHE BO31yXa,
BBITAJKMBAIOLIAsl CHUJIA, JEHCTBYIOIIAs Ha NOrPYXEHHOE B JKHIKOCTh TEJo,
KO PUIIMEHT TOJIE3HOTO NEUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MNPEAT0KEHHOM
MHCTPYKIMU: NPHU BBINOJIHEHUU U3MEPEHUN cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHHE HCKOMOM BEJIMYHHBI;

coOnmoaTh TMpaBWia TEXHUKUM Oe3omacHOCTH IMpu  paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHUUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIAIOIINECS COCYAbl, OAPOMETP, pblYar, MOJABHKHBIA U
HETO/BM)KHBIHN OJI0K, HAKIIOHHAs! TJIOCKOCTh;

XapaKTepru30BaTh NPUHIUMBI JCHCTBUS HU3YUYEHHBIX TNPUOOPOB M TEXHUYECKHX
YCTPOICTB € OMOpOM HAa MX ONucaHus (B TOM YHCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJIONPOBOJA, TUAPABINYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), UCIONb3ysl 3HAHHUS O CBOWCTBAX (PU3MUECKUX SIBICHUM M HEO0OXOIUMBIE
¢u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTh TIpPUMEPHl (HAXOAWTh HHGMOpPMAIMI0 O MpUMepax) MPAKTUYECKOTO
UCMOJb30BaHNUA (U3NYECKUX 3HAHUM B MOBCEIHEBHOW JKHU3HM I OOeCleyeHHs
0e30MacHOCTH Mpu oOpallleHHud ¢ nOpudopaMH M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbs U COOJIOACHHUS HOPM DKOJOTHYECKOIO TMOBEJIEHUS B
OKpYXarollel cpeae;

OCYUIECTBJISITH OTOOP HMCTOYHUKOB HH(OpManuu B VIHTepHETE B COOTBETCTBUHU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U MYyTEM CPaBHEHMUS
pa3IUYHBIX UCTOYHHUKOB BBIACNIATH MH(OPMAINIO, KOTOpas SBISETCS MPOTUBOPEUHBON
WJIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BAaTh MPU BBHIMOJHEHUH Y4EOHBIX 3aJaHUI HAyYHO--TIONYJSPHYIO JUTEPATypy
¢bu3nueckoro cojep;kaHus, ClpaBOYHbIE MaTepuaibl, pecypchl ceTu HTepHeT, Bi1aieTh
npuéMaMi  KOHCIIEKTHMPOBAaHMSA TEKCTa, mpeoOpa3oBaHus HH(OpMaLUU U3 OAHOMN
3HAKOBOM CHUCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHbIE KPATKHE MHUCbMEHHBIE U YCTHbIE COOOIICHMS] Ha OCHOBE 2—3
UCTOYHUKOB MHGpOpMalMK (PU3UUECKOTO COJIepKaHMsI, B TOM 4YHcClie MyOIMYHO JenaTh
KpaTKhe COOOIICHUSI O pe3yibTaTax MPOEKTOB WM Y4€OHBIX MCCIEI0BAaHUM, MIPH 3TOM
rPaMOTHO  HCIIOJNb30BaTh HW3YYCHHbIM MOHSATUHHBIA ammapaT Kypca (U3HKH,
COINPOBOK/JIATh BBICTYIUJIEHUE NTPE3EHTALIUEH;

NPU BBIIOJIHEHUH Y4E€OHBIX MPOEKTOB M HUCCIEOBAHUN paclpeAeniarTh 00sI3aHHOCTH B
Ipynmne B COOTBETCTBUU C MOCTABJIEHHBIMU 33Ja4aMH, CIEIUTh 3a BBINOJIHEHUEM ILJIaHA
NEHCTBUM, aJleKBaTHO OIIGHUBATh COOCTBEHHBIN BKJIaJ B JEATEIbHOCTh TPYIMIbL.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHMe pa3ae/ioB H TeM dopMHUpOBaHHE
Kourposbubie IIpakTHyeckue o
n/n NPOrpamMMmsbl Bcero GyHKIIMOHATBHON
padoTshI padoThI
IPaMOTHOCTH
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
EcrecTBeHHO- Hay4yHas
1.1 dusnka - HayKa 0 IPUpPoIe 2 0 0 ya
I'PaMOTHOCTh
EctecTBeHHO- Hay4Has u
1.2 dusnyuecKne BeTMIUHbI 2 0 1 MareMaThJyecKas
I'PaMOTHOCTh
. EctecTBeHHO- Hay4Has
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 0 1 yi
IrPaMOTHOCTh
Hroro 1o pasneny 6
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA
21 C 1 0 0 EcTecTBeHHO- Hay4Had
. TPOEHUE BEILIECTBA
p t rpaMOTHOCTb
59 JIBr>KeHne 1 B3aUMOIEHCTBUE YaCTHIL 5 0 1 EcTecTBeHHO- Hay4Had
' BelecTBa rpaMOTHOCTD
EcTecTBeHHO- Hay4yHas
2.3 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 2 0 0
IrPaMOTHOCTb
Wroro no pazueny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
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EcrecTBenno- Hay4YHas1 U

3.1 MexaHu4ecKoe JIBUKEHUE 3 MarcMaTHICCKast
IpPaMOTHOCTh
EcrecTBeHHO- HayyHas U
3.2 Wuepiyst, Macca, IIOTHOCTh 4 MaTCMaTHICCKAA
IrPaMOTHOCTh
EcTecTBeHHO- Hay4Has
3.3 Cuna. Buner cun 14
IrPpaMOTHOCTb
Htoro no paznemny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JHaBnenue. llepenaua naBieHust TBEpAbIMU 3 EcrecTBenHO- HayuHas
' TEJIAMH, KUIKOCTSAMH U Ta3aMH I'PaMOTHOCTh
EcrecTBeHHO- HayyHas u
4.2 JlaBiieHue KUIKOCTH 5 MaTeMaTHICCKasA
IpPaMOTHOCTh
EcrecTBeHHO- Hay4yHas
4.3 ATMoc]epHOe aBIeHHE 6 IPAMOTHOCTS
JlelicTBHE XKUAKOCTHU U Ta3a HA IOTPYKEHHOE EcrecTBenHO- HayuHas
4.4 B HUX TeJo 7 IpPaMOTHOCTh
Hroro no pazneny 21
Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus
EcrecTBeHHO- HayyHas U
5.1 Pabora u momtHOCTH 3 i

MareMaTndcCKkasa
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IPaMOTHOCTh

EcrecTBenno- Hay4YHas1 U

5.2 [IpocThie MeXaHU3MBI 5 1 MaTeMaTHaeCKast
IrPaMOTHOCTh
EcrecTBeHHO- HayyHas U
5.3 MexaHnuecKkasi SHEprHs 4 1 MaTeMaTHIeCKast
IpPaMOTHOCTh
Hroro no pazgeny 12
Yurarenbckas U
PesepBHOe Bpemst 3 €CTECTBEHHO — Hay4yHasi
IrPaMOTHOCTh
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero p 6 u3ydeHusi oOpa3oBaTesIbHbIE
adoThI a0oThI
P P pecypcsl
1 dusyka — HayKa 0 IPUPOJIE. 1 http://www.fizika.ru
SIBiieHus pupoabl
2 Ou3nyecKue sIBICHUS 1 PaLU
3 duszrUecKre BEITUUYUHBI U UX 1 http://school-
U3MEpCHUE collection.edu.ru
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPaTypbl IPH TOMOIIIN 1 1 http://fizika-
’KHUJIKOCTHOTO TEPMOMETPA U TaTYHKA class.narod.ru
TeMmeparypbl"”
MeTo/1pI Hay4YHOTO TTO3HAHHUS.
5 Onucanue q}):mqecxﬂx SIBIICHUM C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO0 MOJIETIeH
VYpoxk-uccienoanue "l[IpoBepka
5 TUIOTE3bI: JaTbHOCTh MONETA [apUKa, 1 1 http://fizika-
MYLIIEHHOTO TOPU30HTAIBHO, TEM class.narod.ru
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 JIOKa3bIBAIONINE JUCKPETHOE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIIeCTBa
bubnnoreka [HOK
8 JIBI>KeHUE YaCTHUII BEIICCTBA 1 1

https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI 11O

http://school-
9 HAOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS .
collection.edu.ru
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA PILU
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
«IlepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECCTBA
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 .E
Ckopocts. EAMHHLUEI CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu 1 BpeMeHHU JBHKSHHS bubmorexa [JOK
Y P s https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BeliecTBa. Pacuer macchl bu6mmoreka [IOK
16
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «OnpeeneHne http://fizika-
IUTOTHOCTH TBEPOTO Teay class.narod.ru
18 Pemenue 3agau nmo teme "[l1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepHuCTHKa
. PAITED http://school-
19 B3anmoecTBus Ten. Cuma .
collection.edu.ru
ynpyrocty. 3akoH ['yka
20 JlabopaTopHas pabota «3ydeHue http://www.fizika.ru

3aBUCHUMOCTH PACTAKCHUA
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

PaW

http:/ffizika-

21 SIBnenue Tarorenus. Cuiia TSKECTH
class.narod.ru
CBs3b MEXKY CUJION TSXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmnorexa [IOK
e ) | https://m.edsoo.ru/ff0al778
3ama4 o teme "Cua TsHKecTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HOK
Du3NYECKUE XapaKTEPUCTUKHU TJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepenne cui. JluHaMOMET
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Temna. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIE€HHBIX
26 10 OJHOM MpsIMOH bubmorexa HOK
1P ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT
27 Perrenue 3aau mo teme http://school-
"PaBHoelicTBYOMIIAs CHIT" collection.edu.ru
28 Cuia TpeHus u €€ Bubl. TpeHue B bubnmnorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
29 CKOJILKEHUS OT CHIILI JaBJIEHUS U bubmmorexa [TOK
a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
ITOBEPXHOCTEWN»
30 Pemenue 3anay Ha onpeseneHme http://fizika-
PaBHOJICHCTBYIOIICH CHIIBI class.narod.ru
31 Pemenue 3amay mo remam: «Bec bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

tenay, «['paduueckoe n3oodpakeHue
cuny, «Cunbly, «PaBHOACHCTBYIONIAS
CHIT»

https://m.edsoo.ru/ff0alde0

KonTponbHas padboTa no temam:
«MexaHnuueckoe JBUKeHHEY, «Macca,

http://www.fizika.ru

32 IUIOTHOCTBY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cuibl»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHUS Tra3a OT 00bEMa Bubmorexa ITOK
a ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBneHusT TBEPILIMHA

35 Tenzhfn nclil KOCTSIMU U ll?aﬂ3aMI/I bubmmorexa LHOK

- KA ’ https://m.edsoo.ru/ff0a25b0
3axoH [Tackansg

36 JlaBlieHMEe B KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BbI3BaHHOE AE€HCTBUEM CHUJIBI THKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «J/laBinenue B bubmuorexa [JOK
JKHUIKOCTH U Trase. 3axkoH Ilackansa» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970

39 I'uapaBnuueckuii mpecc bubmnorexa [IOK

AP p https://m.edsoo.ru/ff0a3136

40 MaHOMeprE [TopuaeBoM P31
JKUIKOCTHBINA HACOC

41 ATmochepa 3eMiIH U IPUYKHBL & bubnuoreka [IOK

CYILIECTBOBAHUS

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec Bozmyxa. AtmocdepHoe bubnmoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOCHEPHOTO AaBJICHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa LHOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
P " http://www.fizika.ru
46 ellIeHre 3a/1a4 [0 TeMe
AtMocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOrPY’KEHHOE B HUX TEJIO bubmmorexa [TOK
Py ’ https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CUIIBL, bu6nmoreka [JOK
JEUCTBYIOLIEN Ha TEIIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopatopHast paboTa 1o Teme
49 «/ccrnenoBanue 3aBUCUMOCTH BECa bu6mmorexa [IOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
bu6mmorexa [IOK
50 IT
HlaBarHe Tel https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota PoLl ..
" http://www.fizika.ru
51 KonctpynpoBanue apeomeTpa uiu

KOHCTPYHUPOBAHUE JIOJIKU U
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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omnpeJiereHue e€ rpy30mno bEMHOCTH"

Pemrenue 3agau mo remam: «II1aBanue
cynoB. Bo3nyxonnaBanuey,

bu6mmoreka [IOK

52
«/laBneHue TBEPABIX TEN, XKUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»

Kontposbhas pabota mo teme
53 «JlaBieHre TBEPBIX TEIl, JKUOKOCTEN PO
1 Ta30B»
bubmuorexa [JOK
54 Mexanunyeckas padora
P https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MomtHocTs. EMUHHUITEI MOIITHOCTH
- S - https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér ..
p a B http://fizika-
56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
N " class.narod.ru
MO IBEME T10 JISCTHHIIES

57 [Ipoctele MexaHU3MBI. Phryar. hitp:/fwww.fizika.ru
PaBHOBecue cwit Ha pplyare P3LL
Prryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnnorexka [JOK
«HccnenoBanue ycioBHUi paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3aga4 mo Teme «Y ClIOBHUS bu6mmorexa [IOK
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
KoaddutnmenT nonesnoro neicTpust
Mexanu3ma. Jlaboparopnas pabota

60 paTopHasi p 0.5 P3LL

«M3mepenue KII/ naknoHHOM
MJIOCKOCTH
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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61 Pemenue 3ama4 no reme "Pabora, 1 bubmuorexa [JOK
motnHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas HEpIusl.

62 Kunernueckast u noTeHIaibHas 1 bubmmorexa [TOK

t https://m.eds00.ru/ff0a4252
SHEPTUs

63 3aKOH COXpaHECHHSI MEXaHUYECKON 1 bubnnoreka HOK
SHEPIUu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIIEpUMEHTAJIbHOE OINPEACIICHHUE o

. http://www.fizika.ru

64 W3MEHEHUS KUHETUYEeCKOU U 1 1
MOTEHIIUATIBLHON YHEPTHH NPU PSLL
CKaThIBAaHHUH TeJIa 10 HAKIOHHOM
MJI0OCKOCTH"

65 KonTponbHas pabota mo Teme 1 Pl
«PaboTa 1 MOIIHOCTh. DHEPTHI»

66 PesepBHblit ypok. Pabota ¢ TekcTamu 1 bubnnoreka [JOK
o TeMme "MexaHuueckoe aBMKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHrlit ypok. Pabora ¢ TekcTamu

67 o TeMe "JlaBieHue TBEPABIX TEI 1 bubmmorexa [JOK

) .\ PA ’ https://m.edsoo.ru/ff0a4ffe
KUJKOCTEN U Ta30B
PesepBHelit ypok. Pabota ¢ Tekctamu http://www.fizika.ru

68 o Teme "Pabota. MoOmIHOCTb. 1
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

[Tepeimkun A.B. @usuka. 7 kiacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX

yapexaennii . M.:JIpoda. 2022

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
[Iporpammel ocHOBHOTO 0011ero oopazopanus. Gusmuka. 7 — 9 knaccel

(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK);

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru

http://fizika-class.narod.ru
http://school- collection.edu.ru
http://www.openclass.ru

http://www.fizika.ru
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