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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma mo ¢u3mke A 7 Kjiacca Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
COCTaBJIEHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM ypOBHE
OCHOBHOM oOpazoBareibHOM mporpammel, npeacrabieHHbIx B PI'OC 00O, a takxke ¢ yuéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (pU3MUEecKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U pusnueckoit reorpadueill, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MPEeIOCTaBiIsIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa W3 TVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HWHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJIAracT OBJIAJACHHE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSACHATH SIBIICHUS,
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsemienust Poccuniickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henun usyvyenus puznku:
e [puoOpeTeHHe HHTEpeca U CTpEeMIICHUS OOy4alomMXCsl K HAyYHOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YEeHUs OCHOB CTPOCHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHENHIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTxeHne 3TUX Iiesiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00eCIeUnBaCTCS PEIICHHEM CIISAYIOUINX 3aaY:



e TpHOOpETeHHE 3HAHWK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

e nmnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SIBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PECIICHUS TMPOCTCHIINX PACYETHBIX 3a/lad C HCIOIH30BAaHHEM
(bU3NUECKUX MOJICJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBHIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W AKCIEPUMEHTAILHBIC HCCICIOBAHUS C HCIIOJIb30BAHHEM
U3MEPUTEIIbHBIX TPHOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ HWH(pOpMaIUel (U3NIECKOTO COACPIKAaHUsS, BKIHOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlICHUBaHKE WHPOPMALINY;

® 3HAaKOMCTBO cO chepaMu MpodecCHOHAIBHON JCATEIIbHOCTH, CBA3aHHBIMU C (DM3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3UUCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS

orBoautrcst 235 wacoB: B 7 kimacce — 68 wacoB (2 waca B HEHACIIO).

JlaHHas1 IPOrpaMMa pacC4YuTaHa HA PadoTy ¢ 00YyYAKIIUMHCH B LEHTpe 00pa3oBaHus
€CTEeCTBEHHO-HAYYHOM M TEeXHOJI0rn4ecKoii HanpaBjaeHHocTell «Touka pocra» npu MBOY
"Kyaynckas OOL"

[Mudposas maboparopusi, UCIONIb3yeMasi B KOMILIEKTE LeHTpa Touku pocTta, KapJuHAIbHBIM
00pa3oM M3MEHSIET METO/IUKY U COJepKAHNUE IKCIIEPUMEHTAIBHON JesTenbHoCcTH. [Inpoxuii
CHEKTp LU(PPOBBIX JATUYMKOB MTO3BOJISET YUaAIIUMCS 3HAKOMUTBCS C TapaMeTpamMu (pu3nyeckoro
HKCIIEPUMEHTA HE TOJIBKO Ha Ka4YECTBEHHOM, HO M Ha KOJMYECTBEHHOM YpOBHE. B mpouecce
(bopMHUPOBAaHUS FKCIIEPUMEHTAIBHBIX YMEHUHN N0 (PU3HKE yJalluics yUUTCS NPEACTaBIIATh
uHpOpMalnIo 00 CCIEIOBAHNHU B UETHIPEX BUIAX:

. B BepOaJbHOM: OIUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIb IKCIEPUMEHTA,
¢uKcupoBaTh BHHMaHUE Ha U3MEPSAEMBIX (PU3MUECKUX BEJIMYUHAX, TEPMUHOJIOTUH;

. B TaOJIMYHOM: 3alOJTHATH TaOJHIIBI JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOEHUS TpaduKOB
(pu 5TOM y y4aluxcsi BOSHUKAET EPBUYHOE MPEACTABICHUE O MacIITa0ax BEJIMYUH);

. B rpadu4ecKoM: CTPOUTH TpadUKHU MO TaOIMYHBIM JaHHBIM, YTO TMO3BOJIIET MEPEHTH K
BBIIBJKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy (U3MUECKUMHU BETMYMHAMU (IIPU 3TOM
YUMTENIb MOKa3bIBa€T MPEUMYIIECTBO B BH3yaJIM3allMM 3aBUCHMOCTEN MEXIYy BEIMYMHAMH,
HarJsJHOCTh U MHOTOMEPHOCTb); * B AHAJUTHUYECKOM (B BUAE MATEMaTHYECKUX YpaBHEHUN):
IPUBOUTH MaTEMaTHUYECKOE OINMMCAHUE B3aUMOCBS3M (PU3MUECKUX BEIMYUH, MaTeMaTHYecKoe
0000111eHUE TOTYYEHHBIX PE3YJIbTAaTOB.



COJAEP)KAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL. W3mepenue ¢uznueckux BeauMuuH. DU3NYECKUe NPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaeMoro spiueHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue HEHBI JeEHHS IIKAIbI U3MEPUTEIBHOTO MpHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHUS IO TMPOBEPKE THUMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHne dacTul] BemiectBa. CBs3b CKOPOCTH JIBIDKEHHUS YACTHI[ C TEMIIEPATYpOH.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3aMMOCBs3b MEXJy CBONCTBAMH BEIISCTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYTSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHue CKOPOCTH NPSIMOJUHEUHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABIKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUS (IedopMaiiii) MpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIEHNS U YBETUYEHU JaBieHus. [{aBienue raza. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  ['mapocratmueckuii  mapagokc. CooOmarommecs cocyabl.  [mapaBiamdeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BbITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YAaCTH Tella U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTele MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCThb. lIpaBuino paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprud. KuneTndeckas W mnoreHUuainbHas 3Heprus. lIpespaienue
OJIHOTO BU/1a MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

HN3BCCTHBIX BUJOB DOHCPIHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3MKu Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

— MpOSBICHHE UHTEPECAa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hru3nyeckoi
HayKu;

— IICHHOCTHOE OTHOILIEHHE K JOCTIKEHUSIM POCCHICKUX YUEHBIX --(PH3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAUYUMBIX U dTHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BAXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHUECKUX KAYeCTB (PM3MYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOLIEH KYJIbTYpHI,

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HaHME LIEHHOCTHU 0e30macHoro odbpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI 0O€30MIaCHOrO TOBEACHUS Ha TPAaHCHOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cOopMUPOBAHHOCThH HaBbIKA pe(yieKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pEIeHHM MPAKTHYECKHUX 33a/a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIIEHHOCTH,
TpeOYIOIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yUeHHIO MpodeccHii, CBA3aHHBIX ¢ (HU3UKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B O0JIACTH
OKpY’Karolen cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie (OpMYIHPOBATH HJIEH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



® — OCO3HaHME JAePHUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001acTH (PU3NKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U ITPHUPOIEL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIMSHUS HA OKPYKAIOIIYIO CpELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHMBEpCAJIbHbIE Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHMUI);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PAaCCMATPUBAEMBIX (PAKTax, TAaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJISITH NPUYMHHO--CJIE/ICTBEHHBIE CBA3M INPU HM3YyYEHUM (PU3MUYECKUX SIBJICHUM U
IIPOLIECCOB, JIeNaTh BBIBOJABl C MCIOJIb30BAaHUEM JAEIYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh Ccroco® pemnieHuss ydyeOHOW (Qu3Mueckodl 3anauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIaHY OIBIT, HECIIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynupoBaTh OO0OOIIEHUS W  BBIBOJABI 1O  pPE3yJbTaTaMm
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHATHh Pa3IMyHble METO/bl, MHCTPYMEHTHl M 3alpochl NMpH IMOUCKE M OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MPEACTABICHHUS HHOOPMAIUHU H
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXKIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaToOpHBIX pPaboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3hIBATh UJIEH,
HalleJICHHbBIC Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAajora,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEIICHUH KOHKPETHOH (pr3ndeckoii mpooiiemMsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIsiTh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITOJIHATH CBOIO YacTh PAa0OTHI, JOCTHTas KAaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJI3Aa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pelleHuss (U3MYECKON 3aJauyu WK IUlaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHHUS (HEJOCTMDXKEHUS) pe3yabTaTOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUSI WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, [IOHUMaThb MOTUBBI, HAMEPEHUs U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WiId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yiabTaTbl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TOHATHS: (PU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKCHNE, HEPABHOMEPHOE JIBJKEHUE, MHEPLUSA, B3aMMOJECHCTBUE TeEJl, PAaBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XaPaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTNMCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, NyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CUJIa, MeXaHMyeckas palorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHULIBI
(Gu3NYeCKUX BEIMYMH, HAXOAWUTHb (OPMYJbI, CBA3BIBAIOIIKE JTaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MYECKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
npaBujIa CIOKEHHs CUJ (BIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

O0BSACHATh (U3NYECKUE SBJICHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUYMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (PUINYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 J1eicTBHA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYINIBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIPAaBOYHBIC JIaHHBIE, HEOOXOAMMBIE I pPELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumore3sy), paszauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OIBITA, JIe1aTh BBIBO/BI 110 €I0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE INPEANOIOXKEHUs, COOUpPaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOI a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCMMOCTH IIYyTH PaBHOMEPHO JBHXKYILEIOCs
Tela OT BPEMEHU [IBUKEHUS TeJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YJJIMHEHMS MPYKUHBI, BHITAIKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJabTAaThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKMX BEIUYMH B BUJE MNPEUIOKEHHBIX TaOMUI M TpadHKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJNBXKEHHUS, JIaBJIEHUE BO3/AYyXa,
BBITAJIKUBAIOIIAs CHUJa, JAEHWCTBYIOLIAs Ha MOTPYKEHHOE B KHUJIKOCTb TeJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;

coOnrofarh TMpaBuja TEXHUKHM Oe30MacHOCTH Mpu paboTe ¢ J1abOpaToOpHBIM
000pyI0BaHNEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUIM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYIIECTBIISATh OTOOpP HMCTOYHHMKOB HWH(poOpMmaruu B HHTEepHETE B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3aIlPOCOM, Ha OCHOBE UMEIOIINUXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEISITh HH(POPMAIIUIO, KOTOPAsI SBISETCS MTPOTUBOPECUNBOMA
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPHU BBITIOJHEHUN YYCOHBIX 3a/IaHUI HAYYHO--TIONYJISIPHYIO JIUTEPATypy
(UBHYECKOTO COJEpXKAHUS, CIPABOYHBIC MAaTEepUANIbI, pPEcypchl ceTu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, INpeoOpa3oBaHus WHMoOpManuu u3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (GU3HYECKOTO COJEP)KAHMS, B TOM YHUCIIE IMyOJMYHO JIeaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKIATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMHU 33/1a4aMH, CICAUTD 32 BHIITOJIHEHUEM IIJIaHa
JNEHCTBUH, aJeKBAaTHO OICHWUBATh COOCTBCHHBIA BKJIAA B JEATCIBHOCTH T'PYIIIIBI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAayYHBI METO/ MO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194

bubmuorexa [JOK
2 )41 4 1
3 HEPIHA, Macea, HIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapietine xuakocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 Hpoctbie MexamH3MEI S ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE

Ne Ipakrn Hara uu(ppoBbIe Ucnons3zoBanue
Tema ypoka KoHnTpoJbHbie
n/n Bcero YyecKue u3ydeHus  00pa3oBaTeIbHbI  00OPYIOBAHMS

a00ThbI
P padoTbI € pecypchl "Touku pocra"

®dusuka — Hayka o
npupoje. SBienus 1
IIPUPOJIbI

dusznyeckue SABICHUS 1

dusznyeckue BEIUYUHEI U
HUX U3BMCPCHHUC

Ypoxk-uccienoBanue Uctonb3oBanune
"U3mepenue Temneparypsl o0opyaoBaHUs
IIPH TIOMOIIH >KUIKOCTHOTO 1 1 "Touku pocra"
TEPMOMETPA U AATYUKA
TEeMIEpaTyphl"”

Meroasl Hay4HOTO

bu6mmorexa [IOK
no3Hanua. Onmcanue

1 https://m.edso0.ru
[ff09f72a

(bu3NYecKuX SIBICHUN C
IIOMOILBIO MOJEIEN

Ypoxk-uccienoBanue Ucnonb3oBanue
"[IpoBepka runoTessl: o0opynoBaHuUs
JAIbHOCTH MOJETA IApUKA, "Touxku pocra"
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOoJIbIe, YeM OOJIbIIE

BBICOTA ITycKa"



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

CrpoeHue BeliecTsa.

OnbIThI, TOKa3bIBAIOIINE Bubmorexa IOK
7 JWCKDETHO® CTPOCHE https://m.edsoo.ru
[ff09fe0a
BelIeCTBa
bubmuoreka [JOK
8 f;ﬁ:z};ze Hactit https://m.edsoo.ru
/ff0a013e
Ypoxk-uccienoBanue Hcnonb3oBanue
9 «O1BITEL 10 HAOJIFOAEHUTO obopynoBaHus
TEIJIOBOT'O PACIIUPEHHUS "Touku pocra"
ra3oB»
10 ArperatHble COCTOSIHUS
BEILIECTBA
OcoOeHHOCTH arperaTHbIX
COCTOSIHMI BOJIBI.
O60061eHue HI([) pazneny Bubmiorexa LIOK
11 lepBoasarsibe https://m.edsoo.ru
[ff0a0378
CBEJICHUS O CTPOEHUU
BEILIECTBAY
MexaHu4ecKoe JBHKEHHUE. bu6mmoreka [JOK
12 PaBHOMepHOE 1 https://m.edsoo.ru
HEPaBHOMEPHOE JIBIIKCHUE [ff0a05c6
Cxopocts. Exummie: bubnmorexa [[OK = HMcnonb3oBanue
13 https://m.edsoo.ru  obopynoBaHus
cropoLTH [ff0a079c "Touku pocra"
Pacuer nytu u BpemeHn Brbmiorexa LIOK
14 https://m.edsoo.ru

JABUXKCHUA

[ff0a0ae4
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WNuepuusa. Macca — Mepa

bubmuoreka [JOK

15 https://m.edsoo.ru
WHEPTHOCTH TeJ £f0a0c10
ILnoTHOCTH BeleCTBA. bubmuoreka [IOK  Hcnonbs3oBanue
16 Pacuer maccel u 00beMa https://m.edsoo.ru  o6opynoBaHus
TeJIa MO ero IJIOTHOCTH [ff0a0fee "Touku pocra'
JIaboparopHas pabota Hcnons3oBanue
17 «Omnpenenenue MIOTHOCTH obopymoBaHus
TBEPAOIO TEJIa» "Touku pocra"
Pemenue 3anay no teme Bubmiorexa LIOK
18 "TroTHOCTS BemecTEa" https://m.edsoo.ru
/ff0a123c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuia
ynpyroctu. 3akoH ['yka
JlabopartopHnast pabota Ucnons3zoBanue
«3yueHne 3aBUCUMOCTH obopymoBaHUs
20 pactsbxeHus (nedpopmanyn) "Touxu pocra"
MPYXUHBI OT MPHUII0KEHHOM
CHITBI»
21 Asnenue Tarorenus. Cuna
TSOKECTH
CBsi3b MeXKITY CI/IJ'IUOI/I BuGmiorexa LIOK
22 TBmecm 1 Maceot Tera. https://m.edsoo.ru
ec Tena'.' Pemenne 3a21a:1 /6021778
o teme "Cuna TsKecTH -
93 Cuiia TsKeCcTu Ha APYyTrux bubnmoreka [JOK

m1aHeTax. Ousznyeckue

https://m.edsoo.ru
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XAPaAKTCPUCTHUKU IIJIAHCT

[ff0a1502

bu6mmoreka [IOK = Hcnonp3oBanne
N3mepenue cui.

24 Jusasomerp https://m.edsoo.ru = obopynoBaHus
[ff0al8cc "Touku pocta'"
bu6mmoreka [JOK

25 Bec tena. HeBecomocth https://m.edsoo.ru
[ff0a1778

CrnosxeHue IByX cui, ) BuGmorexa LOK Hcnonws3oBanue

26 Hal'[paBuJ'IeHHBIX 10 OJTHOM https://m.edso.ru Of'S'OpyIIOBaHI/I}I )

MPSIMOMU. ) /60a1a70 Touku pocra
PaBHopeiicTByIOIIAs CHIT -
97 Pemenue 3agau no reme
"PaBHonelicTByrO1mas cui”
Cuia TpeHus U €€ BUBIL. bubmmoreka [JOK
28 Tpenue B npupoe u https://m.edsoo.ru
TEXHHUKE /ff0alb9c
Jlaboparopnas pabota Hcnonb3oBanue
«M3y4eHne 3aBUCUMOCTH o0opynoBaHuUs
CHWJIBI TPEHUS CKOJIbXKEHUS bubnuorexka [IOK = "Toukwu pocra"
29 OT CHUJIBI IaBJICHUS U https://m.edso0.ru
Xapakrepa [ff0alcc8
COTIPUKACAIOTIIUXCS
IMOBEPXHOCTEW»
Pemrenue 3agaq Ha
30 orpesesieHue
PaBHOJICHCTBYIONIEH CHUIIBI
31 Pemienue 3aga4d mo TemMam: bu6mmoreka [JOK

«Bec Tenay, «I'padpuueckoe

https://m.edsoo.ru
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n300pakeHUE CUI, [ff0alde0
«Cuipl»,
«PaBHOIEUCTBYIOIIAS CUIT»
KonrponsHas pabora no
TemaM: «MexaHndeckoe
NIBIOKEHHEY, «Macca,
32 IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
H300paKECHUE CHI,
«Cuib»
Hasienne. CriocoObl bubnmoreka [JOK
33 YMEHBIICHUS ¥ YBETHYCHUS https://m.edsoo.ru
JIABJICHUS [ff0a20a6
JlaBiieHue rasa. bubnmorexa [[OK = Hcnonb3oBanue
34 3aBHCHMOCTH JIaBJICHHUS Ta3a https://m.edsoo.ru = obopymoBaHus
oT 00bEMa, TeMIEepaTypsl [ff0a2376 "Touku pocra"
He}oenaqa AABIICHIA bubmmoreka [JOK
35 TBEPABIMIT TETani, https://m.edsoo.ru
YKUJIKOCTSMH U Fa3aMH. 1£0a25h0
3akoHn [lackans E—
JlaBneHne B )KUAKOCTH U bubmuoreka [JOK
36 rase, BEI3BAHHOE JIEHCTBHEM https://m.edso0.ru
CUJIBI TSHKECTH [ff0a2718
Pemenue 3agau no reme bubnmoreka [JOK
37 «/laBieHue B )KUIKOCTH U https://m.edso0.ru
rase. 3akoH [lackams» [ff0a2826
bu6mmoreka [JOK
38 CooOrmmarommuecs cocyabl https://m.edsoo.ru

[ff0a2970
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bubmuoreka [JOK

39 I'uapaBaruecKuii mpece https://m.edsoo.ru
[ff0a3136
. Hcnons3oBanue
Manomerpsl. [lopuHeBon
40 - obopynoBaHus
KHUJIKOCTHBIM HAcOC " "
Touxku pocra
Atmocdepa 3emin u bubmuorexa [JOK
41 NPUYHHBI €€ https://m.edsoo.ru
CYIIECTBOBAHHUS [ff0a2b5a
Bec Bo3nyxa. AtmochepHoe Bubmiorexa LIOK
42 https://m.edsoo.ru
AABIICHHE [ff0a2b5a
N3mepenune armocdepHOro bubnuoreka [JOK
43 naieHus. OnbIT https://m.edsoo.ru
Toppuuennn [ff0a2da8
3aBUCHUMOCTH bubnuoteka [JOK
44 aTMOC(EepPHOTO JTaBICHHS OT https://m.edsoo.ru
BBICOTHI HaJl YPOBHEM MOPs [ff0a2fc4
Bapometp-anepou. bubnuotexka [JOK
45 AT™ocdepHoe naBieHue Ha https://m.edsoo.ru
Pa3IMYHBIX BBICOTAX [ff0a2fc4
46 Pemenue 3ampau o reme "
AtmoctepHoe naBieHue"
JlelicTBue ®UIKOCTH U Tra3a bubnmoreka [JOK
47 Ha MOTPYKEHHOE B HUX https://m.edsoo.ru
Teno0. ApXxuMeaoBa cuia [ff0a3276
48 JlabopaTopHas pabota bubnuotexa [IOK Ucnons3zoBanue
«Omnpenenenue https://m.edsoo.ru  o6opynoBaHus
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BBITAJIKWBAIOIICH CHUJIIBI,
JEHCTBYIOIIECH Ha TEJIO,
MOTPY>KEHHOE B KHUJIKOCTh»

[ff0a33fc

"Touku pocra"

Jlaboparopnas padoTta mo Hcnons3oBanue
teme «lccnenoBanue BuGorexa LOK 0'6'0py)1013aHH51
3aBUCUMOCTH BeCa TeJIa B ] Toukm pocta'
49 BOJE OT OGBEMa https://m.edsoo.ru
. [ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh
YacTH Teja»
bubmuoreka [JOK
50 [1naBanue Ten https://m.edsoo.ru
/ff0a3a96
Jlaboparopras pabora Hcnons3oBanue
"KoHcTpyupoBanue o0opynoBaHus
51 apeoMeTpa uin "Touxku pocra"
KOHCTPYHUPOBAHHUE JIOJKHA U
OmpeeiIeHuE eé
Ipy30N0abEMHOCTH"
Pemenue 3agau no remam:
«[lnaBanue cynoB. bubnuotexa [JOK
52 BosnyxoruiaBanuey, https://m.edsoo.ru
«/laBneHne TBEpABIX Te, [ff0a3654
KHUJKOCTEH U Ta30B»
KonTponbhas padota no
53 Teme «JlaBleHne TBepabIX
TeN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [{OK
54 Mexanunveckas paborta https://m.edsoo.ru

[ff0a3f82
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MortHocTts. EquHuiist

bubmuoreka [JOK

55 https://m.edsoo.ru
MOIITHOCTH £f0a3f82
Ypoxk-uccienoBanue
56 "PacuyéT MOIIHOCTH, 1
pa3BUBAEMOU IpU MOIBEME
o Jjectyuie"
[IpocTeie MEXaHU3MBI.
57 Poryar. PaBHOBecue cuit Ha
peIyare
Pbruaru B TexHHKE, OBITY U Hcnonp3oBanue
npupoae. JlabopatopHas bubnunorexka [IOK = obopynoBanus
58 pabora «MccienoBanue 0.5 https://m.edsoo.ru ~ "Touku pocra"
YCIIOBHIA PABHOBECHS [ff0a478e
peraara
Pemenue 3anau mo teme bubmuoreka [JOK
59 «YcnoBusi paBHOBECHS https://m.edsoo.ru
pbIyaray [ff0a48a6
Koaddunment noneznoro Hcnons3oBanue
JEHCTBHUS MEXaHU3MA. o0opynoBaHuUs
60 JlaGopatopHnas pabora 0.5 "Touxu pocra"
«M13mepenue KII/]
HaKJIOHHOM TUIOCKOCTH
bubmuorexa [JOK
Pemenwue 3anay mo Teme
61 "PaGora, omocts, KITJI" https://m.edsoo.ru
) ) [ff0a4c48
MexaHnueckasi SHeprusl. bubnuorexa [JOK
62 Kunernyeckas u https://m.edsoo.ru
MOTECHIIUATbHAS YHEPTUS [ff0a4252
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63

3aKOH COXpaHEHUS
MEXaHUYECKOH YHEPTUH

bubmuoreka [JOK
https://m.edso0.ru
[ff0a4360

64

65

YPOK-3KCIIEPUMEHT 1O TEME
"DKCneprUMEHTaIbHOE
onpe/elIeHUE N3MEHEHUS
KHHETHYSCKOHN 1
MMOTEHIIMATBLHON SHEPTHUU
IIPU CKAaTBIBAHUHU TeJIa 110
HaAKJIOHHOM INIOCKOCTH"

KonTponbHas padora no
Teme «PaboTa U MOIIHOCTb.
DOHeprus»

Hcnons3oBanue
obopynoBaHus
"Touku pocra"

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHnuyeckoe aBmKeHue"

bubmuoreka [JOK
https://m.edso0.ru
[ff0adeeb

67

68

PezepaHbiii ypok. Pabora ¢
TEKCTaMU 0 TeMe
"JlaBneHue TBEPIBIX Tell,
SKUIKOCTEH U ra3oB"

PezepaHbiii ypok. Pabora ¢
Tekctamu o TeMe "PaboTa.
MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

12

bu6mmoreka [IOK
https://m.edso0.ru
[ff0a4ffe
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






