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HOACHUTEJBHASA 3AIINCKA

[IporpamMa no (¢u3MKe Ha YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs COCTaBJIeHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeamera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHU3alui0 HM3y4eHUs (U3MKA Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo (¢pu3uKe YUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  TakXKe  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMsL.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAciieHne y4yeOHOro mMaTrepualia o rojam
oOyueHust (o KJjaccam), HpeAjsaraeT HIPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXKaHUA M Yyu€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaroIMXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.
dusmka sABISAETCS CUCTEMOOOPA3yIOLIUM ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SIBICHUH, N3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHUs, TO €CTh CII0C00a MOTYYEeHUsI JOCTOBEPHBIX 3HAHUM O MHUpE.
OpnHa U3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUs B CTPYKType oOuiero oopa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMHI €CTECTBEHHO-HAyUYHYIO0 TPAMOTHOCTb!
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4YHBIE JOKa3aTeNIbCTBA IS
MIOJIy4€HUs BBIBOJIOB.
[lenn u3yuyeHuss (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00mIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaAEHHON pemeHnneM Kosnernn MunucrepctBa npocsemienus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydyaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEJCTABIEHUH O HAy4HOM MeETOJ€ TO3HaHUS U (popMHupoBaHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHSI K OKPYKAIOLUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysIbTaTa U3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEACTABICHUNA O PONIU (DU3UKHU IS PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Iefeil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe YMEHHH ONMUCHIBaTH M  OOBSICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cepaMu podheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp MPOBEIEHUs J1a0OpaTOPHBIX PabOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre sBICHUS: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHUIL.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE THIOTE3, OOBSCHEHHE HabmogaeMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

2. ®usnueckue npudOpsl U IpoUEAYypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimeol.

1. OmnpeneneHue UEHBI JEICHUS IIKAIbl U3MEPUTEIHLHOTO MPUOOpAa.

N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Omnpenenenue pasMepoB MalbIX TEN.

iAW

W3mepenune TemmepaTypbl MpH TMOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaTudKa
TEeMIEPATYpPHI.
6. IlpoBenenue wuccieqoBaHUS MO TMPOBEPKE THUIMOTE3bl: JAIBHOCTh TMOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBUKEHUS YACTHUI[ C TEMIIEPaTypOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpuCTAITMYECKUX) Tel. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HaGmroneHue sBIICHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHII

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka quameTpa aToMa METOJAO0M PSIOB (C UCIOIb30BaHUEM GoTorpaduii).

2. OmnbIThl IO HAOJIOICHUIO TEIVIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYIISIPHOTO MPUTSIKECHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



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

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumopeilcTBuMe Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHuEe TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MamuHbl. 3aBUCUMOCTb JABIIEHUS KUJIKOCTU OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obomnouku 3emmu. OmnbiT Toppuuermnu. M3mepenune atmocdepHOro naBieHHs. 3aBHCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B KHUIAKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass SHeprusa. Kunetnueckas W noreHuuanbHas 53Heprus. llpespamienue
OJIHOTO BU/Ia MEXaHUUECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.



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

W3yuenue QuU3MKM HAa YpPOBHE OCHOBHOIO 0O0IIEero o0pa3oBaHHsA HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst Oynyt c()OpMUpPOBAHBI CIEYIOIINE TNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSIM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAUYMMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOro0 BOCIIUTAHMSI:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HAaHME IIEHHOCTH 0€30MacHOro o0pa3a *KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE€ B PEIICHUHU MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— MHTEPEeC K MPAKTHISCKOMY H3YUCHHIO PO ECCHii, CBI3aHHBIX C PU3NKOMH;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHCHTAalUs Ha TNPUMCHECHHWE (DH3WYECKUX 3HAHWHA IS PEIIeHUs 3agad B 00JIacTH
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

— TOTpeOHOCTh BO B3aWMOJCWCTBHHM IPH BBIOJIHCHWH WCCIICOBAaHUN ¥ IPOCKTOB
(u3HYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY H 3HAHHUSIM JIPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
MIOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKHY;

¢ — IUIAHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bHSPI‘IeCKI/IX 3HaHPII>i;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JACWUCTBUN C YYETOM BIMSIHHMS Ha OKPYXKAIOIIYIO Cpeny, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi OyayT cGOpMUPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM

BBISIBJISAT NPUUMHHO--CJIEICTBEHHbIE CBSI3U NPU HU3Y4YEHUH (PU3MUYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus yueOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

NpoBOAWUTE MO CAMOCTOSATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECIIOXKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA,
OLICHUBAThL HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/I$[ U BbBIBOJABI IIO0 pPE3yJjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHThl M 3aIpOChl NMPU MOHUCKE M O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaIoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
aHAJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(POPMALHUIO PA3IUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMYy MPEACTaBICHHUS HHPOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXAaTh CBOIO TOUYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (bI/I?;I/I‘-IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHIIHOﬁ n HHI[HBHZIyaHLHOfI pa6OTI)I
IIPU PEIICHUU KOHKPETHOM (PU3HUECKON MTPOOIEMBI;

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OThI, JOCTHras KAaueCTBCHHOTO pe3yJbTaTa IO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranuzanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIFHO COCTABJIATh JITOPUTM peIIeHUs (PU3MUECKOW 3aayd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MpeUIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAEITEeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHHS BeliecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUIEeCKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOJICHCTBYOIIAsA cuia, nedopmanus (ympyras, IUJIaCTHUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

pa3nuuath siBiieHus (auddy3us, TEI0BOE JBUKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOILIEM MHUpE, B
TOM uucie (pU3nMvecKue SBICHUS B MPHUPOJAE: MPUMEPHI JIBIKEHUS C Pa3TMUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC()EpPHOTrO JaBICHHS Ha >XKMBOH OpraHU3M, IUIaBaHHE DHIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKHM) (PU3NYECKUX SBIICHUI;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpHoOro Tema, >KMIKOCTH, Tra3a), BBITAIKHBAIONIAs cHUlla, MeXaHU4eckas pabora,
MOIIIHOCTh, IIJICUO CHUJIBI, MOMEHT CHJbl, KOI(PQUIMEHT TMOJEe3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUUYECKas W MOTEHIUaJIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPAKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBSA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMUMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHMOCTEH
(buU3HYECKUX BENYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (U3UYECKHE SBICHHUS M TPOIECCHI, HCHOJb3YS
MpaBuja CIOXKEHMs CUJl (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHUsi MEXaHWYEeCKOM HSHEepruu, TMpU OSTOM JlaBaThb CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATh €T0 MATEMATHYECKOE BhIPAKECHIE,

OOBSACHATh (U3UYECKUE SBJICHMS, MPOLECChI W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH MPUUMHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTWYECKHUX IIAaroB ¢ OMOPOM Ha
1-2 wu3yuyeHHBIX CBoOiicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 JCHCTBUA, WCHONIB3YysSd 3aKOHBI M (HOPMYIIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4uu
3aMKChIBaTh KPATKOE YCJIOBHE, TMOJCTABIATH (YU3MUECKHUE BEIMYUHBI B (HOPMYIBI U



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBbIE AJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO PELIUTh IPU IMOMOIIU (PUIUIECKUX
METO/NOB, B OIMCAaHUM HCCIIENOBAHMS BBIICIATh IPOBEPSEMOE IPEATION0KECHUE
(runotesy), pas3idyaTh U HWHTEPIPETHPOBATH MOJNYYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKHU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMyaHpoBaTH MPOBEPSIEMbIC MPEANOIOKEHUS, COOUpaTh YCTaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HUCIOJIH30BAHUEM AHAJOTOBBIX U IU(POBBIX NMPHUOOPOB, 3aIHCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOHN MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYroil C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHM JBUXEHUS Te€Ja, CUJIbl TPEHUS CKOJIBKEHHSI OT Beca Tella, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
CONPUKOCHOBEHUS TEJI, CWIIBl YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpATh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus], clenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl IMOIY4eHHOU
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIECI0BAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CWila TPEHHs CKOJIBKEHHMs, JABJICHHE BO3/yXa,
BBITAIKMBAIOIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl MpPeaoKEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NCKOMOM BEITMYHHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre C J1abopaTOPHBIM
000pyI0BaHNEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHHA (B TOM YHCIE: MOALIMIHHUKH, YCTPOMCTBO
BOJONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcCOC,
apeoMeTp), UCHOJb3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKUX SBICHMH M HEOOXOIUMbIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IaCHOCTH MpH OOpaIleHud C NpUOOpaMU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysbTaTax MPOEKTOB MM YUEOHBIX UCCIIEAOBAHU, IPU ITOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aa4aMy, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K xonny oOyuenuss B 8 kjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN TMap, BIAKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUIECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHI TOK, MarHUTHOE
oJIe;

pa3iuyaTth SIBICHUS (TEMJIOBOE pacCHIMpEHHE W CKaTue, TeIuionepenava, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHUE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aHMOJICHCTBHE
MarHuTOB, JACMCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKUCAHUI0 HMX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3NUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B
TOM 4Hcie (u3nyeckne SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTALUIBI B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SIBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3MUECKUX SBICHUIA;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yIelbHAasl TEIUIOTA CTOPAHMS TOIUIMBA, KO3(PQHUIIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yZeJIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTD JIEKTPUUYECKOTO TOKA), PU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH J[xoyms—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YECKOe BHIPAXKCHHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyud B 2-3 JEWUCTBUA, WUCIIONB3YysA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE aHAJM3a YCJIOBHS —3ajadd
3alUCBHIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HAYCHHUE (DU3MUECKOIN BEIMYMHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAaHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MIPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSAJKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIMBITHI 1O HAOIIOJAEHUIO (U3UYECKUX SBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JlyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJKOCTH H IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWUTA, CBOMCTBA JJICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TIPEINOIOKEHUs, CcOOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O00OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3yXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSIMBIX M3MEpPEHUH (3aBHCHUMOCThH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUSI HA TPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO W MapajUIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC M3MEpPEHHS (U3NUYECKUX BEIHUYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCTISATH 3HAUCHUE BEITHYNHBI,

e coOmonaTh MpaBWJa TEXHUKH Oe30macHOCTH mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOH HAa UX ONMCAHUA (B TOM YHCIE: CUCTEMA OTOILJIEHHUS JTOMOB,
TUTPOMETP, MapoBasi TypOHHA, aMIIEpPMETP, BOJBTMETP, CUETYUK 3IEKTPUUYECKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTelbHbIE JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIECKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUYECKUX LIETEeN C MOCIEeI0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HWH(GOPMALKMIO O TMPUMEPAx) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEAHEBHOW KH3HU 1Js oOecnedeHus
0e30macHOCTH TpHU OOpalleHHH ¢ TpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNMOMCK HWH(pOpManuu Quandeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE WMEIOIIMXCSA 3HAHUH W TyTEM CpaBHEHUS JONOJHHUTENBHBIX HCTOYHHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYHMBON WM MOMKET OBITh
HEJIOCTOBEPHOMU;

® HCIOJB30BATH MPH BBHITIOTHEHNUU yUEOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001mas
MH(GOPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3NYECKOTO COAEpM aHHs, B TOM YHCIIE
nyOMMYHO  TPEJNCTaBISITH  PE3yJabTaThl  MPOCKTHOW WM  UCCIEN0BATEIhCKOM
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO MCIOJb30BaTh W3YYCHHBIN MOHITHMHBIN anmmapar
Kypca (pU3HUKH, COTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;

® T[pU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEAOBAaHUNA (DU3MUECKHUX TMPOIECCOB
pacnpenensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JeHCTBUH M KOPPEKTUPOBATh €ro, aJleKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATCNBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, IPOSBIISii TOTOBHOCT pa3pemaTh KOH(IUKTHL.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 IBMXKEHUS, nedopmanus (yrnpyras, miacTU4yeckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXCHHE 3BYyKa, MPSAMOJIMHEHHOE pPAaclpOCTpaHEHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JIBU)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO W3JIYYCHHM, €CTECTBEHHBIA PaJIMOaKTHBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Yys (HU3UIECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MAaJCHHsI, BEC Tela, UMIYIbC Tela, UMITYIIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIUYMHY C JIPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
IIPUHIMUIT OTHOCUTEIBHOCTH [ 'anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (pU3MUYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyalluil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (U3NUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiath pacu€THbIe 3a7a4u (ONMUPAIOLIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC IJISi PEILICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICNATH  IPOBEpsIeMOe
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
TeN (M3y4eHue BTOPOTo 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHs SYHEPTHH, 3aBUCHMOCTb
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pPa3JIoOKeHHE OEIor0 CBeTa B CIHEKTP, M3YyYEHHE CBOMCTB H300paKCHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3ybTaThl, (POPMYITUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIIEOBAHME 3aBHCUMOCTEH (DU3MYECKHX BEIWYMH C HCIIOJIB30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXeHHsI CBETa OT yrjia MaJeHUs U
yIi1a MPeIOMIICHHS OT yTJia MajeHus1): TUIAaHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJIUTh KOCBEHHBbIE H3MEpEHHUs (QHU3UUECKUX BEIUYMH (CpeiHsAs CKOpOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass Ccuia CcoOHUparolmie JMH3bl, paJAWOAKTUBHBIA  (HOH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHasi MOZEJIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTosSTHUS U YCKOPEHHUS, PaKeTa, 9X0JIO0T, OYKH, IIEPUCKOT, (poToarnmapar, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPU PEIICHUU Y4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B TOBCEAHEBHOW KH3HU HJs oOecredeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOUCKOBBIM 3alpoOC, HAXOJIUTh IYTH OTPEICIICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepualbl, pecypchl cetu HWHTepHeT,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUSA, MyOJIHMYHO TPEICTaBIATH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomgOCT 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > ! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4eHusi  o0pa3zoBaTe/IbHbIC
padoThI padoThI
pecypcbl
1 ®du3nka — HayKa O PUpOJIE. 1 bubmmorexa [JOK
SIByieHuUs: IPUPOIBI https://m.edso00.ru/7f416194
bubnunoreka LIOK
2 ®dusnveckue ABICHUS 1
https://m.edsoo.ru/7f416194
3 ®DuU3NYeCKue BETUYHMHBI U UX 1 bu6mmoteka IIOK
U3MEpeHne https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenne
4 TEMIEPATYPHI IPU TIOMOIIN 1 1
YKUJIKOCTHOTO TEPMOMETPA U
JaT4yrKa TeMneparypol”
MeTo/1bl HAy9HOTO TTO3HAHMSI.
5 Onucanmne pU3n4YecKuX sSBJICHUI C 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBIO MOJIeTIeH
VYpok-uccnenosanue "IIposepka
TUIOTE3bI: JaTbHOCTD MONETA
6 IIapUKa, IyIIEHHOIO 1 1
TOPU3OHTAIILHO, TEM OOJIBIIIE, YEM
OoJtpIre BhICOTa MmycKa"
bubnunoreka LIOK
7 Crtpoenue BemiectBa. OnbITHI 1
P B ’ https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

AOKa3bIBAOIHUE JUCKPETHOC
CTPOCHUE BCUICCTBA

8 JIBr>KeHHE YacTHII BEIIECTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIFOICHUIO TEILJIOBOTO
pacuIupeHus Ta3oB»
10 ArperatHbie COCTOSIHUSI BEIIECTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
1 cocTOstHM# BoIbI. O000IICHHE 110 bubnnorexa [IOK
pazneny «llepBoHavaiibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSCHUHU BEIIIECTBA
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nmorexa LIOK
13 Cropocts. Exuruis! ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubmuoreka [IOK
VHEPTHOCTHU TEJl https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTBa. Pacuer
16 Macchl B 00beMa Tella IO ero bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenue WIOTHOCTH TBEPAOTO

TCIIa»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
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

Pemenue 3axay mo reme

bubnunorexa LIOK

18
"ITnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
. bubnunorexa LIOK
19 B3aumopencTus Tei. Cuna
https://m.edsoo.ru/ff0al778
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «3yueHue
20 3aBUCUMOCTH PacTSDKEHUS Bubnunoteka LIOK
(medopmanun) IpyKUHBI OT https://m.edsoo.ru/ff0al17780
IIPUJIOKEHHOHN CUIIBI»
bubnuoreka [IOK
21 S )
BIICHNE TATOTEHM. CHIA THKSCTH https://m.edsoo.ru/ff0al8cc
CBsi3b MEX1y CIION TSAXKECTH U
N bubnuoreka [{OK
22 Maccoi Tena. Bec tena. Pemenne
| " https://m.edsoo.ru/ff0al8cc
3a7a4 o teMe "Cuia TsKecTH
Cuia TsHKeCcTH Ha HUX IUIaHETax.
23 dusznueckue xa ali[feyr UCTUKH bubnmorexa OK
p p https://m.edsoo.ru/ff0a1502
IUIaHET
bubmmoreka IIOK
24 41 .
3Mepenne cu. JiHamomerp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 B .H
e Tera. TICBCCOMOCTR https://m.edsoo.ru/ff0al778
CrnoxXeHHe ABYX CHII,
26 HaI aBJ‘IeHIfBIZ,(XHO OJIHOM TIpSIMOM bubmorexa LIOK
p . A p ’ https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIAS CHIT
97 Pemenne 3amag o Teme
"PaBHonelicTBytOMmAast cui'”
28 Cwita TpeHus u e€ Buael. TpeHue B bubnmoreka [JOK

IPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
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

JlaboparopHnas pabota «3ydenue
3aBUCHMOCTH CHJIbI TPEHHUS

bubnunorexa LIOK

29 CKOJIBKEHUS OT CHJILI JABJIEHUSI U
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKaCAIOITUXCS
MTOBEPXHOCTEM»

30 Pemenue 3anau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemenne 3amau mo temaMm: «Bec
Tenay, «I'padudaeckoe n300paxeHue bubnnorexa [JOK

31
crny, «Cuiny, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»

KoHTposbHast paboTa 1mo Temam:
«MexaHndecKkoe IBMKEHHIEY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I'padpuueckoe n300paxxeHue cui,
«Cuibs»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JaBJIEHUS ra3a OT 00hEMa bubnmorexa IOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenava naBneHus TBEPABIMU
35 TeJIaMHU, )KUIKOCTSIMH U Ta3aMH bubmmorexa TIOK
’ ) https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBieHue B )KUIKOCTH U Tase,
36 BBI3BAHHOE JIEHCTBUEM CHJIBI bubmmorexa TIOK
https://m.edsoo.ru/ff0a2718
TSKECTH
Bubmunorexa IIOK
37 Pemenne 3amad mo teme «JlaBienue 1

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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

B )KMIKOCTH U rase. 3axkou Ilackaimsy

38 Coob bub6numoreka [IOK
OODIAIOIIHEEA COCYAM https://m.eds00.ru/ff0a2970

39 I N bubnunorexa LIOK
e https://m.eds00.ru/ff0a3136

40 Manomertpsl. IlopiiHeBon
JKMAKOCTHBIN Hacoc
ATMocdepa 3emMiu 1 IPUIHUHBI €€ bubnnoreka [JOK

41
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Boznmyxa. AtmocdepHoe bubmmoreka [JOK
JlaBJICHHE https://m.edsoo.ru/ff0a2b5a

43 Nzmepenune atmocdepHOro bubnuoreka [IOK
nasnenus. OneitT Toppuuernm https://m.edsoo.ru/ff0a2da8
3 ro

“ ABUCUMOCTh aTMOC(EpHO . BuGmiorexa LIOK
JABIICHIA OT BRICOTHL Ha YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubmmnoreka HOK

45
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau nmo reme "

ATtMocdepHoe naBieHue"

- JleiicTBHE KUAKOCTH U Ta3a Ha BuGmorexa [IOK
TOTPYIEHHOE B HHX TEIO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
«OmnpeneneHne BhITAIKABAIOIIECH bu6nunorexa LIOK

48 . -

CHJIBL, TEUCTBYIOLLEN Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYXEHHOE B )KHJIKOCTb)»
49 JlaboparopHas paboTa 1o Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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
https://m.edsoo.ru/ff0a33fc

«HccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJE OT 00bEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/ff0a3514

50 [TnaBanue Ten bubmmorexa [JOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
51 KOHCTPYHPOBAHUE JIOJKH U 1
orpeiesieHue eé
rpy30M0abEMHOCTH"
Pemenue 3agau no remam:
59 «IInaBanue cynos. Bbu6moreka [JOK
BosayxomiaBanue», «/laBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
KonTposnbHas pabora no teme
53 «/laBneHue TBEpABIX TEN,
JKUJKOCTEN U Ta30B»
bubmmoteka IIOK
>4 Mexaniecicas pabota https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
55 MonxocTs. Exuuig! MomHocT! https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU ITpU 1
noaAbEME IO JIeCTHUIIE"
IIpocteie Mexanu3msl. Poryar. bubauorexa LOK
57 https://m.edsoo.ru/ff0a478e
PaBHOBeCuE cuit Ha ppruare
58 Peryaru B TexHUKE, OBITY U 0.5 bubnmoreka [JOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

npupoe. JlabopatopHas pabora
«HccnenoBanue ycioBui
paBHOBECHUS pblUara

https://m.edsoo.ru/ff0a478e

59

60

61

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

Koadduruent nonesHoro nercTBus
MexaHu3ma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TTOCKOCTH

Pemtenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas dHeprusi.
Kunerndeckas v NOTECHIMAIBHAS
SHEPIus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"JKCIEpUMEHTAIIBHOE OIIPEIEIICHHE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBAaHHUHM TeJia MO0 HAKIIOHHON
IIJIOCKOCTH"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4360

65

66

KonTtponbHast pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPT U

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHUuecKoe
nBmxenne"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepHbIii ypok. Pabota ¢

but6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a4ee6

TekcTtamu 1o Teme "JlaBiaeHue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

https://m.edsoo.ru/ff0a4ffe

PesepHblit ypok. Pabora ¢
68 Texcramu 1o teme "Padora.

MoiuHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ffe

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbBI U1 YUEHUKA
®dusnka: 7-i knacc; yueonuk / .M.Ilepeimkun, A.1.MBanos. — Mockaa: I[Ipocserienue,
2021

«COopHuK 33134 1o ¢usuke 7-9 xnace» nox pex. [lepeimknna

METOJUYECKHE MATEPUAJIBI JIUIA YUUTEJIA
«CO6opHuK 3a1a4 o pusuke 7-9 kmaccey» mox pex. [leprimknna

«CHopHWMK 3aaa4 no ¢usmnke 10-11 Knace» nog pea,. JlyKawmk

N PPOBLIE ObPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

https://m.edsoo.ru
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