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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHMM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (hemepanbHON paboueii mporpaMMbl BOCTIUTAHUS
Konneniuu npemnogaBanus yaeOHoro npeameta «Dusnkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYUYHONW T'PaMOTHOCTH OOYYaIOIIUXCS W OPTaHU3AIMI0 H3y4YCHUs
Gbu3NKKM Ha NEATENbHOCTHOM OCHOBe. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYCHHs] T€M, OCHOBAHHYIO HA JIOTHUKE Pa3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEITIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®usrka ABISETCS  CUCTEMOOOpa3yloIUM JUIsi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SIBJIICHUM, H3y4YaeMbIX XUMHUEH, Ouosiorueid, acTpoHoMued u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJIQJ B €CTECTBEHHO-HAy4YHYI KapTUHY MHpa,
IPEIOCTaBIsET HamOoJee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOIO METOoJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MHUPE.

OpHa U3 THaBHBIX 3a/lady (PU3UYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsg COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzydyenne @u3ukun ©Ha 0a30BOM ypOBHE IMpenAINoJiaraeT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIICHUBATHh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEAOBAHNUS;

e UHTEPOPETUPOBATH  JAHHBIE U HUCIOJb30BaTh  HAy4YHbIC
JI0KA3aTeIhCTBA JIs TIOJYYCHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3NKK Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHBIX oOpraHuzauusx Poccuiickoii @enepauuu, pean3yrOMIMX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pelICHUEM



Komnerun Munucrepersa npoceiienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).
Heau ndyyenus pusnku:

NPHOOPETCHHE HWHTEpPEeca M CTPEMIICHHS OOydYaromuxcsi K HaydYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATEITLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3y4YeHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O POMU (DU3UKH IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHATBLHOMN ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHNIIIeMy 00YYSHHUIO B 3TOM HAIPaBIICHUH.

JlocTKeHHME 3TUX IIeJIeld MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
oOrmrero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JAUCKPETHOM CTPOEHUW  BeEIlIecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPHUUYECKHUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

MPUOOpPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBICHUS C
MCIIOJIb30BaHUEM MOTYYEHHBIX 3HAHU;

OCBOEHHE METOJOB PpEIICHUS MPOCTEUIINX pacyETHBIX 3aJad ¢
UCII0JIb30BaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUI HAOMIOAATh NPUPOJIHBIE SIBICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThI M IKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MHGOpPMALIUEH (PU3HMYECKOTO COJEpKaHUs,
BKJIIOYass UH(POPMAIUMIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE WH(popMaIny;

3HAKOMCTBO €O chepamu TpoeCcCHOHATIEHON NEeATeTbHOCTH, CBSI3aHHBIMU
¢ (GU3MKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUECKON HAyKH.

Ha u3ydenue ¢usuku (0a30BbIi YpOBEHb) Ha ypPOBHE OCHOBHOTO OOILETO
oOpasoBanus orBoautcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HEJIEI0).



COJEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®unsuka — Hayka o npupoxae. fBieHus npupoabl. PUNYECKUE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@®uznueckre Benu4yuHbL. M3Mepenue Quiznueckux BeauMuuH. DuU3MYecKue
npuoopsl. [lorpemnocts u3Mepenuii. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢wusuka wu jApyrue ecTeCTBEHHbIE HAyKU HW3Y4YaloT  MPUPOIY.
EcTecTBeHHO-HayuyHBbI1 METOJ TO3HAHUA: HAOJIOJEHHE, TOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIJBMKCHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmromaemoro sieieHus. Onucanue GU3NIEeCKUX SBJICHHUHA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, IIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npuOOPH U TpOLEAypa MPSMBIX U3MEPEHHU aHAJIOrOBBIM U

1M (PPOBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpexeneHue EHBI ASCHUS MTKAIBI H3MEPUTEIHHOTO MPUOopa.

2. OmnpeneneHne pa3zMepoB MAJIbIX TEJL.

Pa3znea 2. IlepBoHayaibHbIe CBeICHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BemiecTBa: AaTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OMNbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne yactull BemiecTBa. CBs3b CKOPOCTH JBWKEHHSI YacTHI C
TemriepaTypoil. bpoyHoBckoe nBumxkenue, nud@ysus. BzaumopeiicTBue dyacTuil
BEILIECTBA: MPUTHKEHNUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUJKOCTEH U TBEPABIX
(KpucTauiM4eckux) Tei. B3auMocBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHMSIX W WX aTOMHO-MOJEKYJSIpHBIM cTpoeHrneM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysum.

3. HaGmtonenue siBneHuit, 0ObICHAIOMINXCS MPUTSHKEHUEM WU OTTATKUBAaHUEM

YacCTUIl BEIIECTBA.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMEpPHOE U HEPAaBHOMEPHOE JIBUIKCHHUE.
Cxopoctb. Cpennsii CKOpOCTb IMPU HEPABHOMEPHOM JBH)KEHUHU. Pacuér myTu u
BPEMEHHU JIBUKECHUS.



SIBnenue wHepuuU. 3aKOH WHEpUUHU. B3aumoneicTBue Ten Kak HPUYHMHA
VU3MEHEHHUs CKOPOCTHU IBHXKeHUA Ten. Macca kak Mepa uHepTHOCTH Teia. 1lnoTHocts
BenecTBa. CBs3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuiia Kak XapakTepUCTHKa B3auMOJEUCTBUA Tell. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHne cuibl C MOMOIIBIO JWHAMOMETPA. SIBIIEHHE TATOTEHHMS M CUia
TsokecTu. Cuila TspKecTH Ha JApyrux IutaHerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIIPaBJICHHBIX II0 OAHOW mpsiMou. PaBHoxeuctByromas cuin. Cwia TpeHwus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpEeHHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMUECKOro JIBUKEHHUS TeJa.

2. H3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKCHUSL.

3. HaOmronenue siBIeHUs WHEPLHH.

4. HabmroneHue u3MeHEeHUs! CKOPOCTHU MPU B3aUMOJICHCTBUH TEII.

5. CpaBHEHHME Macc M0 B3aMMOJICHCTBUIO TEJL.

6. CrokeHue Cuil, HalPaBJIEHHBIX 10 OJHOM IPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpezneneHrEMacChl TEJIA HAa BECAaX

2. Omnpepnenenue oobema Ten

3. OmnpenesieHHe TUIOTHOCTH TBEPIOTO TEIA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmariim)

IOPY>KUHBI OT TPUIOKEHHON CHJIBI.
5. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBHCHUMOCTb CHJIBI TPEHHUSI CKOJIBKEHUS OT
BECa TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.

HNasnenue. CriocoObl yMEHBIIEHUSI M YBEJIMYEHUs JaBiicHud. JlaBiieHue rasa.
3aBHUCUMOCTbh JIaBJieHUs] raza oT o00béMa, Temmeparypbl. llepenaua paBieHus
TBEPIBIMU TEJIaMH, KUJIKOCTSIMU W ra3amu. 3akoH Ilackans. ITHeBmaTmueckue
MalIuHbl. 3aBUCHUMOCTb JABJICHHS KUAKOCTH OT TIIyOMHBL. [ mapocratnyeckuii
napagokc. Coobmiaroiuecs: cocyibl. [ 'nipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUyMHBI CyIIECTBOBAHHS
Bo3aymHOM oOosnoukn 3emnu. OnwiT Toppuuemnu. M3mepenune atMmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOIO JABJICHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 M13MepeHns aTMOC(hEepHOTO JTABJICHHUS.

JlelicTBHE KUIKOCTM U ra3a Ha IOIPYKEHHOE B HUX Tejno. BrlTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

2. Ilepenauda maBiieHUS KUIKOCTBIO U Ta30M.

3. CooOlmaromuecs CoCcyabl.



4. I'mppaBnudecKni mpecc.
[IposiBneHue neicTBust aTMOCPEPHOTO JTABIICHUS.

6. 3aBUCHMOCTb BBITAIKUBAIOMIECH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U
MJIOTHOCTH JKUIKOCTH.
PaBeHCTBO BhITAIKMBAKOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIaBaHUs TEN: IJIABAHUE WIM IOTPY)KEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TJIOTHOCTEW Tesa U AKUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue  BBITAJIKHMBAIOIIEH  CWJIbI,  JCHCTBYIOIIEH  Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

2. IIpoBepka ycnoBui 11aBaHus TEN B KUIAKOCTH

Paznen 5. Pabora u MOIIIHOCTDH. JDHEPIrusi.

Mexanuueckas pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [I[pumeHeHue npaBuia paBHOBECHS pbluara K OJOKy. «3070TOe
npaBuwio» Mexanuku. KIIJ[ mpocTeix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckas odHeprud. KuHerndeckas ¢ = NOTCHUUAIbHAs  DHEPIUs.
[IpeBpalieHrie 0JHOTO BHJIA MEXAHUYECKOM DHEPTUM B JIPYTOW. 3aKOH COXpPAHEHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue pabOTHl U MOIIHOCTH MPU PABHOMEPHOM JIBHIKEHUU TeJia 10

TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM paBHOBECHS pblyara.

3. Wsmepenue KIIJ] HakKTOHHOM TJIOCKOCTH.

IMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue Gpu3nku Ha ypoBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUsI HAMPABICHO HA
JOCTHKCHHE JIMYHOCTHBIX, METANpeIMETHBIX U TMPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzydeHus pu3nku Ha ypOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs Yy
oOyyJarorerocss OyayT cQOpPMHUPOBAHBI CICAYIOIMINE JIUYHOCTHBIE PE3YyJIbTaThl B
YacTu:

e 1) maTPMOTHYECKOT0 BOCIIUTAHMS:
e — MPOSBJIECHHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU
bu3nUecKoil HayKH;



— LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJECHUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHUKEHUU
busuKy;

— OCO3HAaHME BaXXHOCTU MOPAJIBHO--3TUYECKUX MPUHIUIOB B JEATEIbHOCTU
YYEHOTO;

3) 3cTeTHYeCKOTro BOCIIMTAHUS

— BOCTIPUATHE ICTETHYECKUX KauecTB (M3MUECKOW Hayku: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTU HAYYHOI' 0 MO3HAHUS:

— OCO3HAaHHME IIEHHOCTH (PU3MYECKOW HAyKHM KakK MOIIHOIO HWHCTPYMEHTA
[I03HAHHUSI MHPA, OCHOBBI DPA3BUTHUSI TEXHOJOTHM, BaXKHEHIIECH COCTAaBIAIOLLEH
KYJBTYPBI,

— pa3BUTHE HAyYHOM JIIOOO3HATENILHOCTH, MHTEpeca K UCCIeI0BATENbCKON
JEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHbI 310POBbS H IMOLHOHAJIBHOI0 0JIATONOTYy M
— OCO3HaHUE LIEHHOCTH 0e3omacHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTO TOBEJICHUSI Ha
TPAHCIIOPTE, HA JOpPOrax, C AJIEKTPUYECKUM U TEIJIOBBIM 00OpYJAOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUHU, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
U TaKOTro e MpaBa y Jpyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHUBHO€ YYacTH€ B PEUIEHUWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3alliu, ropojia, Kpasi) TEXHOJOTHUYECKON U COIUaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHHM;

— WHTEPEC K MPaKTUUECKOMY U3Yy4YeHHUI0 nMpodeccuid, CBSI3aHHBIX C (PU3UKOMT;

7) 3K0JIOrn4eCKOro BOCIMTAHMS:

— OpHeHTalMs Ha TpUMEHEHHE (U3WYECKUX 3HAHUM JJId pelieHusl 3agad B
0o0JlacTU OKpY’KaloIIed Ccpeapl, I[UIAHUPOBAHUS TMOCTYNKOB M OLEHKA WX
BO3MOXHBIX ITOCJIEICTBUUN JUUISL OKPYKAIOLIEH CPEBI;

— OCO3HaHHWE TIJI00aIBHOTO XapakTepa JKOJIOTMUYECKHX MpoOJjeM M IMyTed uX
pelieHus;

8) amanTanmM K HM3MEHAIOIMMCH YCJIOBHAIM COLMAJIBLHON W NPUPOAHOI
cpeabl:

— MOTPEOHOCTH BO B3aUMOJICUCTBUY TIPH BBIMIOJTHEHUU UCCIIEIOBAHUM U TIPOEKTOB
(bu3nYeCKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;



e — TIOBBIIICHHUE  YPOBH:A CBOCH  KOMIETEHTHOCTH qcpe3  MPAKTHYCCKYIO
ACATCIIBHOCTD,

e — MOTPEOHOCTH B (DOPMUPOBAHMHM HOBBIX 3HAHUHM, B TOM uucie (HOpMyIUpOBaTh
U7IeH, TIOHATHS, TUTIOTE3bI O PU3HUECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HAHUE JCPUIIUTOB COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH B 0OJacTH
busuKy;

e — IJJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3UUECKUX 3HAHUM;

e — CTPEMJICHHE AHAJIM3UPOBATH U BBISABIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX [EUCTBUH C YYETOM BIMSHUS Ha OKPYXKAIOLIYI0 Cpexdy,
BO3MO>KHBIX INI0OAJIBbHBIX MOCIEICTBUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe 0CBOCHHUS MpOTrpamMMBbI IO (PM3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOyuaromierocss OyayT chOpMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIbHBIE YHUBEPCAIbHBIC YUCOHBIC NEHCTBHUSA,
KOMMYHUKATHBHBIC  YHHBEpCAJIbHbIE  y4eOHBIE  JEHCTBUSA,  PETYJATUBHbBIC
yHUBEpCaAIbHbIC yUeOHbIE NCUCTBUS.

Ilo3HaBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jilornueckue aeicTBuA:

e BBISABIATH M XapPaKTEPU30BaTh CYIICCTBEHHBbIC MPU3HAKU OOBEKTOB
(s1BNIEHUN);

e YCTAHABJIWBATH CYIIECTBEHHBIH IMpH3HAK KiIacCU(PUKAIMU, OCHOBAHUS JIJIs
0000IIIEHUS U CpaBHEHUS,

e BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUUs] B paccMaTpuBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIOJICHUSIX, OTHOCSIIUXCS K PU3HMUECKUM SIBJICHUSIM;

e BBISBIATH NPUYHMHHO--CIICICTBEHHBIC CBS3M TPH H3YUYCHHH (HU3NUSCKHUX
SBJICHUN U MPOIECCOB, JI€JIaTh BBIBOJbI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUM, BBIJIBUTATh THUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

e CaMOCTOSITEILHO BBIOHMpATh CIOCOO perieHus ydeOHOU (U3MYECKOU 3a/auu
(cpaBHEHHWE  HECKOJIBKHX  BapUAHTOB  pEIICHWS, BBIOOp  HambOojee
MOJIXOJISIIET0 C YUETOM CAMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe 1eHCTBUA:
e HCIOJIB30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUI HHCTPYMEHT IMO3HAHUS,



MIPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY OIBIT, HECIOXHBIN
bu3NYecKuil  DKCIEPUMEHT, HEOONbIIOe UCCleIoBaHue (HUIUIECKOTO
SIBIICHUS;

OIICHMBATh HA MPUMEHUMOCTD M JOCTOBEPHOCTHh MH(GOPMAITHIO, ITOTYUYCHHYIO
B XO/I€ UCCJICIOBAHMSI WJIA DKCIIEPUMECHTA;

CaMOCTOATENHHO (PopMyIHpOBaTH O0OOIIEHHS M BBIBOJBLI IO pe3yjbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIee  pa3BUTHE  (PUBUUYECKUX
MIPOIIECCOB, a TaK)K€ BBIIBUTATh MPEINOIOKEHUsI 00 MX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTh PA3IMYHBIE METObI, HHCTPYMEHTHI W 3alpPOChl MPHU TOUCKE U
orbope wHpOpPMAIMKM WM JAHHBIX C YYETOM TMPEAJIOKEHHOW ydeOHOU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBAaTh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUOB U OPM TIPEICTABICHHUS,

CaMOCTOSITENTLHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (GOpMy  TIPEICTaBICHUS
nH(OpPMAITUU 1 WLTFOCTPUPOBATH PEIIacMbIe 3a1a91 HECIOKHBIMA CXEMaMH,
JIyarpaMMamu, HHOUM rpaduKoi U ©X KOMOUHAITHSMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUS:

B XxoAec oOCyxaeHHsS y4eOHOro maTepualia, pe3yiabTaTOB J1abOpaTOPHBIX
paboT M IMPOEKTOB 3aJIaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMBbI U
BBICKA3bIBaTh WJICM, HAIICJICHHBIE Ha pelIeHHE 3aJa4d U TOJAepKaHue
Oaro»kenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXKIEHUS C CYXKICHUSMHU JPYTHX YYaCTHUKOB JTUAJIOTa,
OOHApYXHBATh PA3IUIUE U CXOJICTBO IMO3UITUIL;

BBIpakKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJMYHO TIPEACTABIIATH PE3YJIbTAThl BBIMOJHEHHOTO (PU3NYECKOTO OIbBITa
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOCKTA);

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIANBUIYJILHON
paboThI IPU PEIEHUH KOHKPETHOU (PU3NUYECKON TPOOIEMBI;

MPUHAMATH I COBMECTHOM JCATEIbHOCTH, OPTaHU30BHIBATh JICUCTBUS I10
e€ JIOCTMIKEHMIO: PacIpeaeisiTh POJIH, 00CYKJIaTh MPOIECCHl U PE3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBHITIOJTHATh CBOIO YacTh pa0OTHI, MOCTHTas KadyeCTBEHHOTO pe3yJbTaTa Ii0
CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS CBOU JICUCTBHUS C APYTUMHU UYJICHAMH
KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJga B OOIIMH TPOAYKT MO KPUTEPHUSM,
CaMOCTOATETHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.



PeryisiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIHsIX, TPEOYIOMIHNX ISt
pemeHust GU3NIECKUX 3HAHU;

OPUEHTUPOBATHCS B  PA3JIMYHBIX  MOAXOAAX  MPUHATUA  pEUIeHUH
(MHAMBUIya bHOE, TMPUHATUE PEIICHUS B TpyNIe, MNPUHATHE PEIICHUIN
TPYIION);

CaMOCTOATENFHO COCTABJISITH AJITOPUTM PEIICHUs (PU3UYECKOW 3aJaud WU
IlaHa WCCIENOBaHMUS C YYE€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjlaracMble BApUAHTHI PEIICHU;
JieJaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMM U MIPEJiaraTh miaH €€ N3MEHEHUS;
OOBSICHATh  MPUYUHBI  JOCTHIXKEHUS  (HEJOCTIXKEHHs)  pe3yJIbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEITEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHECHUS
(U3UYECKOTO MCCIICIOBAHUS WU TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEHCTB,
W3MEHUBIINXCS ~ CUTyallid, yCTAaHOBJICHHBIX  OIMOOK,  BO3HHUKIIHUX
TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh C€Os1 HA MECTO JPYroro 4elioBeKa B X0J€ Copa WU AUCKYCCHHU Ha
Hay4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (HU3UUYECKUX 3a/1ay WU B
YTBEPXKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYyToro.

IHPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenus B 7 Kjaacce nNpeaIMETHbIE Pe3ybTaThl HA 0A30BOM YpPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUH:

HCIIOJIb30BaTh MOHATUS: (U3UYCCKUE U XUMHUYCCKHE SIBJICHUS, HaOI0ICHUE,
AKCIEPUMEHT, MOJIeNIb, TUIOTE3a, CAMHUILI (PU3NUECKUX BEJIIMYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUSI  BemectBa  (TBEPAOE,  KHUJIKOE,
razoo0pasHoe), MEXaHM4YEeCKoe ABMKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHs, pPaBHOJCHUCTBYIOIAs cuia, JedopMarms
(ympyras, miacTudeckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

paznmuuarh sBaeHus (auddysusa, TEIIoBOe IBMKEHHE YacCTHIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE,  HEPaBHOMEpPHOE  JIBIDKEHUE,  MHEPIus,



B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3AKPEIUIEHHOW OCHIO
BpallCHUs, NIepeiada TaBJICHNs TBEPABIMU TEJIAMH, KUJIKOCTIMH U Ta3aMH,
aTMoc(pepHOE JaBiIeHHE, I[UJJaBaHUE TeJ, MPEBpallleHUs] MEXaHWYeCKOH
HHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SBJICHUE;

pacro3HaBaTh  NPOSIBICHUE  W3YYEHHBIX  (DU3MYECKUX  SBJICHUH B
OKpY’)XaloIlleM MHpEe, B TOM 4dHCIe (U3HUECKHE SIBICHUS B MPHPOJE:
IPUMEPBI JBHKEHUS C Pa3JIMYHBIMU CKOPOCTSAMHM B JXUBOM W HEXUBOH
puposie, AECHUCTBUE CWIBI TPEHUS B TMPUPOAE M TEXHHUKE, BIIASHUE
aTMOC(EpHOro JaBiICHUS HAa *XUBOW OpPraHu3M, IJIaBaHUE pPbIO, pblYard B
TEJE 4YeJIOBEKAa, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 337adyy B y4EOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUM;
ONKCHIBATh M3YUYEHHBIE CBOMCTBA TeN W (U3UUECKHUE SBIICHUS, UCIIOJb3YS
¢bu3nyeckue BeIMUYUHBI (Macca, 0ObEM, MJIOTHOCTh BEIIECTBA, BPEMS, MYyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC Tela,
CWJIa TPEHUS, AaBJI€HUE (TBEPIOrO TeNa, KUIAKOCTH, ra3a), BHITAIKHUBAIOLIASL
CWJIa, MEXaHW4yeckass paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3 (PUIIMEHT TMOJEe3HOT0 JEWCTBUS MEXaHM3MOB, KHHETHYecKas |
MOTEHUHUAJIbHAS.  DHEPrusl), NpPU ONUCAHUM TNPABUIBHO  TPaKTOBaTh
(bU3HYECKUI CMBICT HCIONb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEJIWYMH, HAXOIUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEIUYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBJICHUS U MPOIECCHI,
UCIIOJB3Ysl MpaBuia CIOXEHUsI cuil (BIOJb OJHOM mpsmoil), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumesna, MpaBUJIO paBHOBecHs phruara (Oyoka),
«30JI0TOE MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKON HHEPIHH,
Ipy 3TOM JaBaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMChIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBICHATH (pU3MUECKUE SBJICHHS, TPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTyalUUl MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JIOTMYECKUX
miaroB ¢ Omnopod Ha 1—2 U3y4YEHHBIX CBOMCTBAa (U3MUECKUX SIBIICHUM,
(buU3HYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a1a4u B 1—2 nelcTBUS, UCIOb3Ysl 3aKOHBI U (POPMYJIbI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJM3a yCIIOBUS 3ajauu
3aMMChIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NYECKUE BEIUYUHBI B
bopMynbl W MPOBOAMTH pPacy€Thl, HAXOAUTH CIPABOYHbIE JIAHHBIE,



HEOOXOJMMBbIE NSl  peHIeHHs  3aJad, OLIEHHWBATh  PEATUCTHYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUUHBL;

pacmo3HaBaTh MpPoOOJIEMbl, KOTOpPbIE MOXKHO PEIIMTh MpPU  TOMOIIH
(GU3NYECKUX METO/OB, B OMHMCAHWU HUCCIICIOBAHUS BBIACIATH MPOBEPSIEMOE
IpEeanoiokeHne (TUMOoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOYyYCHHBIH
pe3ynbTaT, HaXOAWTh OIMMOKM B XOJE OIbITA, JENaTh BBIBOJABI IO €ro
pe3ylibTaTam;

MPOBOJIUTH OIBITHI TIO HAOTIOJECHUIO (DU3UUYECKUX SBJICHUN WU PU3NYECKUX
CBOMCTB Ted: (HOpMYJIHMpOBaTh MPOBEpPSEMbIC MPEINOI0KEHHS, COOUpaTh
YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYyAOBaHUs, 3aMUCBHIBATh XOJ OMBbITa U
bopMyIHpPOBaTh BEIBO/IHI,

BBITIOJIHATH MPSIMbIE H3MEPEHUST PACCTOSTHUS, BDEMEHHU, MacChl Tella, 00bEMa,
CWIbl W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M IU(PPOBBIX
npuOOpoOB, 3amHUChIBaTh [OKa3aHWA MNPUOOPOB C YYETOM  3aJlaHHOM
a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTH UCCJEIOBAHUE 3aBHUCUMOCTH OJHOW (PU3NYECKOW BETUYMHBI OT
JIPYrol ¢ WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHHM (3aBUCUMOCTH IMYTH
PaBHOMEpHO IBMXKYIIETOCs Tella OT BPEMEHH JIBWKCHHSI Tela, CHIIBI TPEHUS
CKOJILKEHHSI OT Beca Tella, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHsI OT IUIOMIAA CONPUKOCHOBEHHS TE€J, CHJIIBI
YOPYTOCTH OT YJUIMHEHUS TPY>KWHBI, BBITAJIKUBAIONIEH CHJIBI OT 00BEMaA
NOrpyXEHHON YacTH Tela M OT IUIOTHOCTHU JKUJKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH Teja, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUU
IUTAaBaHMS TeJl, YCIOBUW pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM YYEOHOTO HUCCIIeIOBaHUs, COOMPATh YCTAHOBKY U BBIMIOJIHATD
U3MEpPEHUs, CIIeysl TPEIIOKEHHOMY IUIaHy, (PUKCHpOBATh pPE3yIbTaThl
MOJIYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEJIIMYUH B BUJE MPEAIOKEHHBIX
TaOIUI] ¥ TPaQUKOB, /IETATh BEIBOJBI 1O pe3yIbTaTaM UCCIICIOBAHUS;
IPOBOJNTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (TJIIOTHOCTD
BEIIECTBA KUAKOCTU M TBEPAOIO TeJa, CHJIa TPEHUSI CKOJIbKEHUS, TaBJICHHE
BO3/7yXa, BBITAIKMBAIONIAs CHJA, JCWUCTBYIOIIash Ha TMOTPYXEHHOE B
KHUAKOCTb T€J0, KO3 (PUIIMEHT MOJIE3HOr0 NEHCTBUS MPOCTHIX MEXAaHU3MOB),
cienysi TpPeMIOKEHHOW MHCTPYKUMHU: TPU  BBITIOJIHEHUH H3MEpPEHUMN
cOOMpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY U BBIUYUCISATH 3HAYCHHE UCKOMOM
BEJTUYHHBL;

COOJIIO/IaTh MpaBWJIa TEXHUKHA OE30MaCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;



yKa3bIBaTh MPUHLUIIBI JEHCTBUS TPUOOPOB M TEXHUUECKHUX YCTPOUCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOUIAIOIIMECS COCYIbl, OapoMmeTp, pblyar,
MOJIBM)KHBINA M HEMOJABW)KHBIN OJIOK, HAKJIIOHHAS MJIOCKOCT;
XapaKkTepu30BaTh MPUHIUMBl  ACHCTBHS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OnucaHus (B TOM YHUCIE:
HNOJIINITHUKY,  YCTPOWCTBO  BOJONPOBOJAA, THAPABIMYECKUN  TIpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIONIb3YS 3HAHUS O
CBOMCTBaxX (PU3MUYECKUX SBJICHUN M HEOOXOIUMBbIC (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJUTH IPUMEPHI (HAX0AUTh MHPOPMALIMIO O MPUMEPaxX) MIPAKTUYECKOTO
UCTIONB30BaHUSl  (PU3WYECKUX 3HAHUW B TOBCEAHEBHOW JKU3HH  JUIS
oOecrieyeHus1 0€30MaCHOCTH MPU 0OpaIeHUH ¢ MPUOOPaAMU M TEXHUUYECKIUMHU
YCTPOMUCTBAMHM, COXPAHEHUS 3/I0POBbSI U COOIIOIEHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

OCYIIECTBISATh OTOOp HUCTOYHMKOB uWHpopManmu B UWHTepHere B
COOTBETCTBHH C 3aJJaHHBIM MOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUM W TYTEM CpaBHEHUSA PA3JIMYHBIX HUCTOYHHKOB  BBIIEISATH
uHPOpMAIIMIO, KOTOpas SBISETCS MPOTUBOPECUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

UCTIONb30BaTh MPHU BBHIMOJTHEHUN YUYEOHBIX 3a/laHuil Hay4YHO--TIOMYJISPHYIO
JAUTEepaTypy (pU3MUECKOro coaep)KaHus, CIPABOYHBIE MaTEpUalbl, PECYPCHI
cetru UWurtepHer, BiageTh npuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 WCTOYHUKOB HH(POpMAIMH (PU3UUECKOTO COJIEP)KaHUSA, B TOM
yucie MyOJIMYHO JeNaTh KpaTKue COOOIIEHUs O pe3yJibTaTaX MPOEKTOB WIN
y4eOHBIX HCCJEIOBAHUM, TPU ATOM TPAMOTHO HCIIOIb30BaTh W3YYCHHBIN
NOHATUWHBIN ~ ammapar Kypca (U3WKH, COMPOBOXKIATh BBICTYIJICHHE
MPE3EHTAIUEN;



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne | Haumenosanue
(undposbie)
n/ pa3iesioB U TeM Bcer | KonTpoabH IIpakTHYeck
o0pa3oBaTe/bHbIE
I NporpamMmel 0 ble padoThbI ue padoThl
pecypcesl
Pasnea 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MHUpa
bubmnoreka [HOK

®dusmka - HayKa o

1.1 2 0 0 https://m.edsoo.ru/7f416
IpUpoae 194
DHBHICCKIE bubmuoreka [JOK

1.2 2 0 1 https://m.edso00.ru/7f416
BEJIUYHHBI

194

EcrecrBeHHOHAay4YH bubnuorexa [JOK

1.3 BIIi METOJT 2 0 0 https://m.edsoo.ru/7f416
MO3HAHUS 194

Hroro no paszneny 6

Paspen 2. IlepBoHayanbHbIe CBeJACHUS 0 CTPOCHHH BellleCcTBA

CIhoeHIe bubmnoreka [IOK
2.1 p 1 0 0 https://m.edsoo.ru/7f416
BEIECTBA
194
JBmxenue u bu6mmorexa [{OK
2.2 B3aMMOJEUCTBIE 2 0 1 https://m.edsoo.ru/7f416
YacTHI[ BELIECTBA 194
ArperaTHble bubnumoreka [IOK
2.3 COCTOSIHUSA 2 0 0 https://m.edsoo.ru/7f416
BEILICCTBA 194
Utoro mo pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBUe TeJl
MexaHndeckoe bubmotera [JOK
3.1 3 0 0 https://m.edsoo.ru/7f416
TIBIDKEHUE
194
WHeprms, macea bubmuorexa [[OK
3.2 I, ’ 4 0 3 https://m.edsoo.ru/7f416
IUIOTHOCTE
194
bu6mmoreka [JOK
. ) 2
3.3 Crna. Buger ot 14 0 https://m.edsoo.ru/7f416
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194

Hroro no pazaeny

21

Paspnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

JaBnenue.
ITepenaua
J— bubmuoreka [JOK
4.1 . 3 0 0 https://m.edsoo.ru/7f416
TBEPABIMU TEIIAMH, 104
JKUJIKOCTSIMHU U T
razaMu
Jlabnenue bu6mmoreka [{OK
4.2 5 0 0 https://m.eds00.ru/7f416
SKUIKOCTH
194
bubmnoreka [IOK
A
4.3 T™ochepHoe 6 0 0 https://m.edsoo.ru/7f416
JaBIIEHHE
194
JleiicTBue
KNIKOCTU U ra3a Ha EI/I6J'H/IOTCK3. L[OK
4.4 . 7 0 2 https://m.edsoo.ru/7f416
MOTPYXEHHOE B
194
HUX TCJIO
Uroro no pazmeny 21
Paznea 5. PaGora n MOIIHOCTD. JHeprus
bu6mmorexa [JOK
Pa6
5.1 abotan 3 0 1 https://m.edsoo.ru/7f416
MOITHOCTD
194
MpocThic bu6mmoreka [{OK
5.2 p 5 0 2 https://m.edsoo.ru/7f416
MCXAaHHU3MbI
194
bu6mmoreka [IOK
Mexannueckas
5.3 4 0 0 https://m.edsoo.ru/7f416
SHEPrus 104
Uroro no pazneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO
YACOB I1IO 68 0 12
[TPOTPAMME



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
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

IHHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Koin4uecTBo 4acos JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KoHTpoabHbIE
n/n yp Bcero P IpakTiieckne o0pa3oBaTejIbHbIE
padoThI padoThI pecypebi
1 Omsnka — HayKa o mpupoe. SBICHHUS TPUPOIBI 1 0 0
2 dusnueckue ABICHAS 1 0
3 ®u3nyecKue BEJIMYMHBI U X U3MEPEHHE 1 0
4 VYpoxk-uccinenosanue "M3mepeHue 1eHbl JeICHUS 1 0 1
WU3MEPUTENLHOTO UIuHApa'
MeTozpl HaydHOTO Mo3HaHus. OnrcaHue bubnnorexa LIOK
5 . . 1 0 0 https://m.edsoo.ru/ff09f
(bU3NUECKUX SIBJICHHI C TIOMOIIBIO MOJIETICH 794
6 Crpoenue BernecTBa. OMBITHI, JOKA3bIBAIOIINE 1 0 0
JUCKPETHOE CTPOCHHE BEIICCTBA
bu6mmorexa [IOK
7 JIBMKEeHHE YacTHIl BEIIECTBA 1 0 0 https://m.edsoo.ru/ff09f
e0a
bubmuoreka [JOK
Jlabopatopuas padora Ne2«Ompenenenue pasMepoB
8 MaJ‘IBII))( Te};» P P P P 1 0 1 https://m.edso0.ru/ff0a0
13e
9 ArperaTHble COCTOSHUS BEII[ECTBA 1 0 0
OCOOCHHOCTH arperaTHbIX COCTOSIHUI BOJIbI.
10 O6o06menue no pasneny «llepponavanbHble 1 0 0
CBEJICHUS O CTPOCHUH BEIICCTBAY



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

Mexannueckoe qBUkeHue. PaBHoMepHOE U

bu6nmoreka [JOK

11 https://m.edsoo.ru/ff0a0
HEPaBHOMEPHOE JIBM)KEHUE 379
bubnuoreka [JOK
12 Cxkopoctb. Enunuiiel ckopoctu https://m.edsoo.ru/ff0a0
5c6
bubmoreka [JOK
13 Pacuet nyTu u BpeMeHU IBUKEHUS https://m.edsoo.ru/ff0a0
79c
bu6nmoreka [JOK
14 WNuepuus. Macca — Mepa HUHEPTHOCTH TeT https://m.edsoo.ru/ff0a0
aed
JlaboparopHas pabota Ne 3 «/3mepeHne Macchl Tena bubmorexa HOK
15 https://m.edsoo.ru/ff0a0
Ha Becax»
cl0
but6mmoreka [{OK
[TnotHOCTH BemecTBa. PacueT macchl u 00beMa Tena
16 https://m.edsoo.ru/ff0a0
IO €ro IIOTHOCTH
fee
17 JlaGopaTtopnas padota Ne4 «Omnpenenenue oobema
Tena»
JlaGopaTtopnas pabota Ne5 «Onpenenenue bubmorexa LHOK
18 . https://m.edsoo.ru/ff0al
TUIOTHOCTHU TBEPJIOTO TETay
23c
19 Cuna xak XapakTepUCTHKA B3aUMOJICHCTBUS TEI.
Cuita ynpyroctu. 3akoH ['yka
JlaboparopHas paboTaNe6 «l3ydeHne 3aBUCUMOCTH
20 pactsbkeHus (nedopmalyn) NpyKHUHBI OT
MIPUIIOKEHHOU CHITBD)
21 SBnenue Tarorenus. Cuna TsHKECTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CBs3b MEXY CUJION TSKECTH M Maccou Terna. Bec

bu6nmoreka [JOK

22 " " https://m.edsoo.ru/ff0al
Tea. Pemenue 3aga4d mo teMe "Cuiia TSOKeCcTH 778
bubnuoreka [JOK
Cwuna TsoKeCcTd Ha Ipyrux mianetax. dusznueckue
23 https://m.edsoo.ru/ff0al
XapaKTePUCTHKU TUTAHET
502
bubmoreka [JOK
24 N3mepenne cui. JlunamomeTp https://m.edsoo.ru/ff0al
8cc
bu6nmoreka [JOK
25 Bec Tena. HeBecomocTth https://m.edsoo.ru/ff0al
718
. but6mmoreka [JOK
CrnosxeHue IBYX CHJI, HAPABJICHHBIX MO OJTHOU
26 . . https://m.edsoo.ru/ff0al
npsiMoid. PaBHOIEHCTBYFOIIIAs CHJT a70
27 Pemenue 3amau no teme "PaBHOmecTByOmMAs cui'
Cuna tpenus u €€ Bupl. TpeHue B pupoae u bubmoreia HOK
28 ) https://m.edsoo.ru/ff0al
TEXHHUKE
b9c
JlaGopatopHas pabota Ne7 «M3ydyeHue 3aBUCUMOCTH bubnuoreka [IOK
29 CHUJIBI TPEHUS CKOJIBKEHUS OT CHJIbI IaBJICHUS U https://m.edsoo.ru/ff0al
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEH cc8
30 Pemenue 3a1ay Ha onpeeneHme
PaBHOAECHCTBYIOIIEH CHJIIBI
Pemenne 3agau mo temam: «Bec Tenay, bu6mmorexa [IOK
31 «I"padmueckoe nzodbpakeHne cuin», « CHIIBD, https://m.edsoo.ru/ff0al
«PaBHOJENCTBYIOIIAS CUID» de0
39 [IpoBepounas pabota mo TeMam: « MexaHUYECKOE

JIBIDKCHHUEY, «Macca, INIOTHOCThY, «Bec Temay,



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
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
https://m.edsoo.ru/ff0a1de0

«I"paduueckoe nzoOpaxkenue cuin», « CUIbD

Jasnenne. CriocoObl yMEHBIICHUS U YBEITUUCHUS

bu6numoreka [JOK

33 https://m.edsoo.ru/ff0a2
JABJICHHUS
0ab
but6mmoreka [JOK
JlaBnenue ra3a. 3aBUCUMOCTD JABJICHUS T'a3a OT
34 . https://m.edsoo.ru/ff0a2
00BEMa, TeMIiepaTypbl
376
" bubnuotexa [JOK
[lepenava naBieHust TBEPABIMU TEIAMHU,
35 https://m.edsoo.ru/ff0a2
SKUIKOCTSIMU U rasaMu. 3akoH [lackais 5h0
bu6mmorexa [IOK
JlaBieHue B KHUAKOCTHU U rase, BEI3BAHHOE
36 . https://m.edsoo.ru/ff0a2
JEHUCTBUEM CHUJIIBI TSKECTH
718
bubmuoreka [JOK
Pemenue 3anau no reme «JlaBneHue B )KUIKOCTH U
37 https://m.edsoo.ru/ff0a2
rase. 3akoH ITackamns»
826
bubnuoreka [JOK
38 CooOmraromnuecs cocyabl https://m.edsoo.ru/ff0a2
970
bu6nuoreka [JOK
39 ['unpaBnuyeckuii mpecc https://m.edsoo.ru/ff0a3
136
40 ManomeTtpsl. [TopiiHeBOM )KUAKOCTHBIN HAcOC
bubmoreka [JOK
41 ATmochepa 3eMiH 1 IPUIHHBL € CYIIeCTBOBAHUS https://m.edsoo.ru/ff0a2
b5a
bu6nmoreka [JOK
42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo0.ru/ff0a2

b5a



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

N3mepenne armocdeproro nasnenus. OnbIT

bu6nmoreka [JOK

43 https://m.edsoo.ru/ff0a2
Toppuuennu
da8
bubnuoreka [JOK
3aBHUCHMOCTBL aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI
44 https://m.edsoo.ru/ff0a2
HaJI YPOBHEM MOPsI
fc4
Bapometp-anepoua. AtmocdepHoe gaBieHne Ha bubmorexa LOK
45 ] https://m.edsoo.ru/ff0a2
pa3IMYHBIX BBICOTAX
fc4
46 Pemenue 3amau o reme " AtmocdepHoe napienue"
. bu6mmorexa [IOK
JleiicTBUE KUAKOCTH U T'a3a HA MOTPYKEHHOE B HUX
a7 https://m.edsoo.ru/ff0a3
TEN0. ApXUMeA0Ba Cuiia
276
JlaboparopHas pabota Ne8 «Omnpenenenue bu6muoteka [IOK
48 BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH Ha TEJO, https://m.edsoo.ru/ff0a3
MOTPYKCHHOE B )KHIKOCTh 3fc
bu6mmorexa [IOK
49 PacueT BuITAIKABAIONIEH CHIIBI https://m.edsoo.ru/ff0a3
514
bubmuoreka [JOK
50 ITnaBanue Ten https://m.edsoo.ru/ff0a3
a9%6
51 JlaGopatopHas pabota Ne9 "Ormnpenenenue ycnoBuii
IUIABaHUS TEI B KUIAKOCTH"
bu6nuoreka [JOK
52 IInaBanue cynoB. Bo3gyxomaBanue https://m.edsoo.ru/ff0a3
654
53 [TpoBepounast pabota o Teme «JlaBIeHne TBEPIbIX

TCII, JKHJIKOCTEN U Ta30B»



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

bu6nmoreka [JOK

54 Mexannyeckas pabota https://m.edsoo.ru/ff0a3
f82
bubnuoreka [JOK
55 MoiHocTs. EAMHUIIBI MOIITHOCTH https://m.edsoo.ru/ff0a3
f82
JlaGopartophas padota Nel0 "Pacuét paboTsl 1
56 MOIIIHOCTH, Pa3BUBAEMOI MMPU paBHOMEPHOM
IBUKEHUU"
57 IIpocTeie Mexanu3Mmebl. Peryar. PaBHoBecue cuil Ha
pblyare
JlaGoparopnas pabota Nell «MccnenoBanue yciaoBuit bubmorexa [JOK
58 https://m.edsoo.ru/ff0a4
PaBHOBECHSI phIUara»
78e
bu6mmorexa [IOK
Poruaru B TexHuke, ObITY U nipupoje Pemenue 3agau
59 https://m.edsoo.ru/ff0a4
1o TeMe «Y CJIOBHS PaBHOBECHSI PhIUara 826
60 KoadduimeHT nmone3Horo qeicTBUs MEXaHU3MA.
JlabGopaTtopnas padota Ne 12 «3mepenne KITJ] bubmorexa LOK
61 - https://m.edsoo.ru/ff0a4
HAKJIOHHOH TIOCKOCTH »
c48
bu6nuoreka [JOK
62 Pemenue 3amau o teme "Pabora, MomtHocTh, KITI" https://m.edsoo.ru/ff0a4
252
bu6nuoreka [JOK
Mexannueckas sHeprus. Kunetnueckas u
63 https://m.edsoo.ru/ff0a4
MOTEHIUaTbHAs SHEPTUs
360
64 3aKOH COXpaHEeHHsI MEXaHMYECKON YHEPTHH
65 [TpoBepounas pabora o Teme «Pabora u MOITHOCTE.



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

DHeprus»
PesepBHeIil ypok. PaboTa ¢ TEkcTaMu IO TEME Bubmorexa ITOK
66 | P YPOit ) 1 0 https://m.edsoo.ru/ff0a4
MexaHuuecKkoe IBUKEHHE
ee6
PesepBHrblil ypok. PaboTa ¢ TekcTaMu 10 TEME bubnnorexa LIOK
67 p yp_ o . ' 1 0 https://m.edsoo.ru/ff0a4
"JlaBieHue TBEPIBIX Tell, )KUJIKOCTEHN U ra3oB’ fo
PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme
68 1 0
"Pabora. MoutHocTh. DHeprus"
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

A.B.Ileppimkun « ®usuka — 7 knacc.» Ydueonuk. MznarensctBo «Ok3amen», Mockasa, 2022

METOANYECKHUE MATEPUAJIbBI IS YYUTEJA

A.E. Mapomn, E.A. Mapon «®u3uka 7. lunaktuaeckue marepuaisl. MockBa, «JIpoday, 2016

O.1. I'pomiieBa «KOHTpOJIbHBIE U CAMOCTOSITENBHBIE pabOTHI IO pu3uKe 7-8 Kiaace». Mockaa,

«dpodar, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

bu6muoreka IIOK https://m.edsoo.ru/ff0adee6


https://m.edsoo.ru/ff0a4ee6
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