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MHOSCHUTEJIBHASA 3AIINCKA
[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOIO oOHIEro oOpa3oBaHUsl COCTABJIEHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOHM 00pa3oBaTelibHOM mporpammel, npenacraBieHHbIXx B @T'OC OO0, a takxke ¢
yu€ToM denepaibHOl pabouell mporpaMMmbl BocnuTaHus v KoHIenuu mpenogaaBaHus
y4yebHoro npeamera « Dusukay.

Copepxanue mnporpamMmbel 1o (U3MKE HampaBlieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTU O0YYaIOIINXCS M OpTraHU3aIUIo0 U3yYeHHS (PU3UKHU Ha
NEeSITeTbHOCTHOM oOcCHOBe. B mporpamme 1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH
ydyebHoro mpeamera B peanusauun TpedboBanuit dGI'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METANpEIMETHBIM pe3yjbTaTaM OOYUYeHHUS, a TaKKe MEXKIPEIMETHbHIC
CBSI3W E€CTECTBEHHOHAYUYHBIX Yy4Ye€OHBIX TMPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHwUs.

[Iporpamma mo (u3uke ycTaHaBIMBAET paclpejaesieHue yuyeOHOro marepuaia o
rojiaM oOy4eHus (1Mo Kjaccam), mpeajgaracT NPUMEPHYIO MOCIeI0BATEIbHOCTh N3YUEHUS
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCH.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOJWYECKON MOMOIIU
YUHUTEIIO B CO3JITaHUU pabouelt mporpaMMBbl IO Y4eOHOMY MpeIMETY .

dusnka SBISIETCS CHUCTEMOOOPA3YIOMIUM JUIsl E€CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3MUECKHe 3aKOHBI JIeKaT B OCHOBE MPOILIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHUEH W ¢u3HUecKor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUPA, MPEOCTaBIsieT Hanboiee sicHble 00pasiibl
NPUMEHEHHUST HAYYHOTO METOJa MO3HAHUS, TO €CTh CHO0C00a MOJIY4YEHHUsS JOCTOBEPHBIX
3HAaHUM O MUDE.

Oana w3 TmaBHBIX 3a7ad (U3MYECKOro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUsi COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOI IPaMOTHOCTH U MHTEpeca
K HayKe y 00y4aronmxcs.

N3yyenne ¢usmku Ha 0a30BOM ypOBHE NPEIIOAraeT OBJAJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMU €CTECTBEHHOHAYUYHYIO T'PaMOTHOCT:!

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIICHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® HHTEPNPETUPOBATH JTAHHBIE M MCIOJIb30BAaTh HAay4YHBIE JI0KA3aTEIbCTBA
JUTS TIOJTy4€HUS! BBIBOJIOB.

enn uzyuenus: GpU3UKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OMPEIEICHBI
B Konmenuuu npenonaBanust y4deObHoro mpenmera «Du3uka» B 00pa30BaTEIbHBIX
OpraHu3alusaX Poccuiickon ®denepaunu, pEeATU3YOIINX OCHOBHEIE
oOmieo0pa3oBaTeNibHBIE  MPOTpamMMbl,  YTBepkACHHOW  pemenueM  Kosueruu
MunuctepctBa npocenienus: Poccuiickoit @enepanuu (mpotokoi ot 3 aexkadbps 2019 r.
Ne [1K4BH).

Heaun uzyyeHus pusuku:

® TMpUOOPETEHHE MHTEpPECa U CTPEMIICHUS OOYyYaroMIMXCs K HAyYHOMY HM3YUYEHUIO

PUPOJIbI, PA3BUTHE X WHTEIUIEKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEJCTABICHUI O HAYYHOM METOAE TNO3HaHWs U (opMHUpOBaHUE
HCCIIE0BATEIBCKOTO0 OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSIM;



e (opmHupoBaHHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa HM3yYEHUsS OCHOB
CTpOEHUS MaTepUH U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE TPEACTABICHUN O poid (QU3UKH Ui pPa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiel nmpodeccuoHanbHOU
NeSITEIbHOCTH, CBSI3aHHOM C (PU3MKOM, OJrOTOBKA K AaJIbHEHIIIEMY 00YUYEHHIO B
3TOM HaIlpaBJICHUHU.

JlocTrkeHne 3TUX 1Lejied NporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO OOILIEro

o0Opa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

® [pUOOpETEHHE 3HAHUI O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXAaHUYECKHX,
TETUIOBBIX, SJCKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® [pUOOpPETEHHE YMEHUU OIUCHIBAaTh U OOBSICHATH (PU3MUECKHE SBIEHUS C
MCIIOJIb30BAaHUEM IOTYUYEHHBIX 3HAHUMU;

® OCBOCHHME METOJIOB PEIICHHs MPOCTEHIINX PAaCUETHBIX 337a4 C HUCIOJIb30BaHUEM
(du3nuecKux Mojiesneil, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/ay;

® pa3BUTHE YMEHUH HAOIIOJATh NPUPOIHBIC SIBJACHHUS W BBINOJHATH OIBITHL,
nabopatopHble  pabOTBI M JKCHEPUMEHTAJbHBIE  HUCCIEIOBaHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

e ocBOeHHE NpUEMOB paboThl ¢ HHPopManued (GU3NUECKOro CcoaepKaHus,
BKJItOYass MHGPOPMALMIO O COBPEMEHHBIX JOCTIKEHUAX (DHU3UKU, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

® 3HAKOMCTBO cO cdepamu TpodhecCHOHANTBHONW AEATENbHOCTH, CBS3aHHBIMHU C
(U3HKOI, U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JIOCTHKEHHUSX
(bu3nuecKoi HayKH.

Ha u3yuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO 00IIET0 0Opa30BaHMS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Helen0), B 8 kinacce — 68 dacos
(2 yaca B Hememw), B 9 xkmacce — 102 wyaca (3 wuyaca B HEHIeNI).

[Ipennaraembrii B mporpamMMe 1o (GU3MKE MEpeueHb J1abopaTOpHBIX padoT U

OTBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, YUHUTENIb JielaeT BbIOOp MpPOBEICHUS
nabopaTopHBIX pabOT M ONBITOB € YYETOM HMHIUBUIYAIBHBIX OCOOEHHOCTEH
oOydaromuxcsi, CHHCKa OJKCIEPUMEHTANbHBIX 3a/laHui, TWpellaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO dK3aMeHa 10 (U3UKeE.



COILEPKAHUE OBYUYEHUSA
Paszpnen 1. @u3uka 1 e€ posib B IO3HAHMHU OKPY:KAIOIIEr0 MHpA.

®uszuka — Hayka O npupoxe. SBneHnsa npupoxabl. DU3HUYECKUE SBICHHUS:
MEXaHUYECKHE, TETIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

duznyeckue BeIUUUHbIL. M3Mepenne ¢puznyeckux BenuunH. Puznyeckue npuOopsl.
[TorpemHocTe n3MepeHnii. MexayHapoaHas cucTeMa €QUHUILI.

Kak ¢usuka wu  gApyrue  ecTeCTBEHHbIE  HAyKM  HM3y4alOT  MPUPO.IY.
EcrecTBeHHOHAyuUHBIN METOM TO3HAHUS: HAOIIO/IEHHUE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBIDKEHUE TUIIOTE3, SIKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, 0OBsICHEHNE HAOII0AaeMOT0
sBiaeHus. Onucanue GU3NUecKuX sIBICHUN C TTIOMOIIBbIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, FEKTPUICCKUE, MATHUTHBIE, CBETOBBIC SIBIICHMUS.

2. dusznyeckne npUOOPHI W TpOLEIypa NPSIMBIX H3MEPEHUN aHAIOTOBBIM H

UM (POBBIM IPUOOPOM.

Jlabopamopuuvie padbomel u onvimol.
OmnpezeneHre MeHbI ISJICHUS Kbl U3MEPUTEIIBHOTO Mpubopa.
N3mepenue paccTosHum.
N3mepenue 06bEMa KUIKOCTH B TBEPAOTO TEA.
Onpenenenure pa3MepoB MaJlbIX Tel.
N3mepenue temmeparypsl IpU MOMOIIH KUIKOCTHOTO TEPMOMETpa U JaTUYHUKa
TEeMIIepaTyphl.
[IpoBenenue wuccnenoBaHus M0 TNPOBEPKE THUIIOTE3bl: JAIbHOCTh IOJIETA
HIapyKa, MyIIeHHOT0 TOPU30HTANILHO, TEM OOJIbIIe, YeM OOJIbIIIEe BHICOTA MyCKa.

Pa3znea 2. IleppoHayajibHbIe CBeIeHNS 0 CTPOCHHUHU BellecTBA.

CrpoeHue BemiecTa: aTOMbl U MOJIEKYJIbI, UX pa3mepbl. ONbITHI, 10Ka3bIBAOLINE
JTUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxeHne yacTtul BeuiecTBa. CBsi3b CKOPOCTU JBUKEHUS YACTULl C TEMIIEPATYpPOH.
BbpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBre yacTUIl BEMIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE TIa30B, XKHIKOCTEM M TBEPABIX
(KpucTaUIMUeCKuX) Tel. B3auMOCBA3b MeXay CBONCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M WX ATOMHOMOJICKYJSIpHBIM cTpoeHreM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BO/JIBI.

Hemoncmpayuu.

1. HabGmroneHne OpOyHOBCKOTO JBHIKCHHUS.

2. HaGmonenue muddysum.

3. HaGnronenue siBieHuid, OOBSICHAIOIMIUXCS MPUTSHKEHUEM WIH OTTAIKHBAHUEM

YacTHIl BEIlIECTBA.

Jlabopamopuuvie pabomsl u onvimol.

1. Omenka quaMerpa aToMa METOJO0M PSAIOB (C UCIOJIBb30BaHHEM (oTorpaduii).

2. OmnbITHI IO HAOJIIOICHHUIO TEIJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHHIO ACHUCTBUS CHII MOJIEKYJISIPHOTO MTPUTSHKCHHUS.

Pa3nen 3. /IBu:xeHMe u B3auMoieiiCTBHE TeJl.

Mexanunueckoe ABuxkeHue. PaBHOMepHOE U HepaBHOMEpHOE JBMXeHue. CKOpPOCTh.
Cpenusis cKOpOCTh NMPU HEPABHOMEPHOM JBMKEHUU. Pacuér myTu u BpeMeHU JIBHXKEHHUS.

SIBnenne wHepuMHM. 3aKOH UWHEpUMH. B3amMopeilicTBue Ten Kak IpPUYMHA
W3MEHEHHUs CKOPOCTH JBMXKEHUsI Tel. Macca kak Mepa uHepTHOcTH Tena. [ImoTHocTh
BemecTBa. CBsI3b MUIOTHOCTH C KOJMYECTBOM MOJIEKYIT B €IMHHUIIE 00BEMA BEIIECTRA.
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Cuiia Kak xapakTepucTHKa B3auMojeiicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3mepenue cuibl ¢ TOMOIIBIO AUHAMOMETpA. SIBlIeHHEe TATOTEeHUs U cuia Tsokectu. Cuna
TSOKECTU Ha Japyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue cui, HampaBJIeHHBIX
no oxHoil mpsimod. PaBHopeiicTByromas cui. Cwna TpeHusi. TpeHuE CKOJBXKEHUS U
TpEeHUE MOKOs. TpeHue B MPUPOJIe U TEXHUKE.

Jemoncmpayuu.

HaOGmroienre MexaHnuecKkoro ABMKEHUS Tela.
N3mepenune ckopocT NpsIMOJIMHEMHOTO IBHYKEHUS.
HaGmtonenue sBieHus HHEPIUU.
HaGmtoienre u3mMeHeHust CKOpOCTH MPU B3aUMOJCHCTBUM TEIL.
CpaBHeHME MacC IO B3aUMOJICHCTBHUIO TEI.
CrnoxxeHue cujl, HalpaBJICHHBIX M0 OJHON MPSMOH.
ﬂaﬁopamopmﬂe paoomusl u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABMXKEHHS (IIapuKa B KUIKOCTH,
MOJIETH DJIEKTPUYECKOT0 aBTOMOOWIISI U TaK Jlajee).
2. OrmpeneneHue CcpeiHed CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka To
HAKJIOHHOW TIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO Tea.
4. OmnbIThl, JAEMOHCTPHUPYIOUIME 3aBUCUMOCTb  pacTsDkeHus  (aedopmarium)
MPY>KUHBI OT MPUITOKEHHOUW CHIIBI.
5. OnpITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCThH CHJIBI TPEHHS CKOJIBXKECHHS OT Beca
TeJa ¥ XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTE U ra3oB.

Hasnenue. CrnocoObl yMEHbIIEHHUS W YBEIUYeHUsS JaBieHus. [laBieHue rasa.
3aBUCUMOCTD JIaBJICHUA raza oT o0bEma, TemnepaTypsl. lepenaua naBneHus TBEPABIMU
TeJaMHu, JKUAKOCTAMM U TazamMu. 3akoH [lackans. IIHeBMaTMyeckue MalIUHBI.
3aBUCUMOCTb JIaBJICHUS JKUJIKOCTH OT TiyOuHbL. [HapocraTuyeckuil mapajiokc.
CooOmaromuecs cocyabl. ['uapaBnuyeckue MeXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naBiieHHe. [IpUYMHBI CyIECTBOBaHUSA
BO3ayIIHOM o6onouku 3emin. OnbiT Toppuueru. M3mepenne atMochepHOro 1aBiIeHUsI.
3aBUCUMOCTh aTMOC(HEpPHOro JaBJCHHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsr mms
U3MEpEeHUsT aTMOC(EPHOTO AABJICHHUS.

JleficTBUe >KMIKOCTHM M Ta3a Ha MNOTPYXKEHHOE B HHUX Teno. BrITamkuBaromias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3myxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUAKOCTHIO U Ta30M.

CooOrmatorniyecs: COCyabl.

I'mppaBnuueckuii nmpecc.

[IposiBnenue neiicTBust aTMOC(EpHOTO TaBIICHUS.

3aBUCUMOCTD BBITAIKUBAIOINIEH CHIIBI OT 00BbEMa MOTPYyXKEHHOW YacTU Tena U

MJIOTHOCTHU JKUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEN CUJIBI BECY BBITECHEHHOMW JKHUJIKOCTH.

8. VYcnoBue mnaBaHus Tell: TUIABaHWE WJIM TOTPYXXEHHE TEI B 3aBUCHUMOCTU OT
COOTHOUIEHUS IJIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopusvie padbomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOH B
XKUJIKOCTh YacTH TeJa.
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2. OrmpeneneHue BHITATKABAIONICH CHJIBI, JCHCTBYIOIICH Ha TEINIO, MOTPYXKEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKHBAIONIEH CHJIBI, EHCTBYIONIEH Ha TEJIO B
XKHUIKOCTH, OT MaccChl TeJa.

4. OnbIThl,  JEMOHCTPUPYIOLIME  3aBHCHUMOCTb  BBITAJIKHBAIOLIEH  CHIIBI,
JEHUCTBYIOIIEH Ha TENO B >KHAKOCTH, OT 00bEMa MOTPYKEHHOM B KUIAKOCTH
YaCTH Teja U OT IJIOTHOCTH KUJKOCTH.

5. KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIpeaeTeHue eé
IrPYy30I0ABbEMHOCTH.

Paspnen S. Padora 1 MOIIHOCTB. JHEPrus.

Mexanunueckas pa6ota. MoOIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IlpuMeHeHue mpaBuja paBHOBECHS pblyara K OJIOKYy. «30JI0TO€ TPaBUIIO»
Mexanuku. KI1/] npocTeix Mmexanu3moB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanundeckas 3Heprusi. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamenne
OJIHOTO BU/Ia MEXAHUYECKOU SHEPTUHU B IPYyTroi. 3aKOH COXPAaHEHMS DHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie padbomul u onvimol.

1. Omnpenenenue paboThl CWIBI TPEHUS MPU PABHOMEPHOM [BHKEHUU Teja IO

TOPU30HTAJIBHON ITOBEPXHOCTH.

2. HUccnenoBanue yclioBU paBHOBECHS pblyara.

3. Usmepenue KII/| HakIOHHO# TIOCKOCTH.

4. VI3yueHue 3aKOHA COXpaHEHHUS] MEXaHUYECKON IHEPTHH.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS
N3yyenne ¢u3nkun Ha YpPOBHE OCHOBHOTrO oOmiero oOpa3oBaHUs HaIpaBieHO Ha
JNOCTHKEHUE JIMYHOCTHBIX, METAllPEJMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbraTe usydenus GuU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatoterocst OyayT c(OpMUPOBAHBI CIETYIONINE JINYHOCTHBIE Pe3yIbTaThl B YACTH:

e 1) NIaTPHOTHYECKOI0 BOCTIUTAHUSA:

® - NPOSBJICHUE HMHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(u3nUecKoi HAyKH;

® - [ICHHOCTHOE OTHOIIICHUE K IOCTHKEHUSM POCCUNUCKHX yUEHBIX-(DU3UKOB;

e 2) rpaJaaHCKOro M 1yXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHUSA:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYECKHUM MPUMEHEHHEM JOCTHKEHUUN
bu3uKy;

® - OCO3HaHHE BAJXHOCTH MOPAJIbHO-ITUYECKUX IPUHLIUIIOB B IESITEILHOCTH YUYEHOTO;

e 3)3CTeTHYECKOro BOCIMTAHMS:

® - BOCHOPUSTHE DJCTETUYECKUX KadecTB (U3MUECKOW Hayku: €€ TapMOHUYHOTO
IIOCTPOEHHUsI, CTPOI'OCTH, TOYHOCTH, JJAKOHUYHOCTH;

® 4) HEHHOCTU HAYYHOI0 MO3HAHMA:

® - OCO3HAHHE ICHHOCTH (PU3UYECKONW HAYKH KaK MOIIHOTO WHCTPYMEHTa TMO3HAHUS
MHpa, OCHOBBI Pa3BUTHs TEXHOJIOTUH, BAKHEUILEH COCTABIIAIOLICH KYJIbTYPBI;

® - pa3BUTHE HAyyHOW JIO003HATETBHOCTH, WHTEpEeca K HCCIeNOBATEIbCKOM
NESATEIbHOCTH;



e 5) ¢popmupoBaHus KyJbTYPHI 310POBbS U IMOLMOHAJIBHOI0 0J1aronoyYns:

® - OCO3HaHME LIEHHOCTHM Oe3omacHOoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30M1aCHOTO MOBEAEHHUS Ha TPAHCIIOPTE,
Ha J0porax, ¢ MEKTPUYECKUM U TEIUIOBBIM 00OpPYA0BAaHUEM B JIOMAILIHUX YCIOBUSX;

e - cOpMUPOBAHHOCTh HaBbIKAa PEeQIIEKCHH, NMPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOro K€ MpaBa y JAPyroro 4yeaoBeKa;

e 6) TPYAOBOIO BOCIIMTAHUSA:

® - QAKTUBHOE Yy4YacTHE€ B pEHIeHHMH MpPAaKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM OpraHu3aliy, TOpoja, Kpasl) TEXHOJOTHYECKON M COlUaTbHOU
HaIpaBJIEHHOCTH, TPEOYIOIKX B TOM YHUCIIE U (PU3MUECKUX 3HAHUM;

® - UHTEpEeC K MPAaKTUYECKOMY U3YUYEHUIO Tpodeccuid, CBSI3aHHBIX C (PUZUKOM;

e 7)3K0JIOrM4eCKOro BOCIIMTAHUSA:

® - OpHUEHTAallMd Ha NpUMEHEHHE (U3MUECKUX 3HAHWM Ui peuieHus 3anad B o0iactu
OKpyXarolie cpezpl, IUIAHUPOBAHUS TOCTYINKOB W OLEHKHM MX BO3MOXHBIX
MOCIIEACTBUM JJIs1 OKpY KaIoUIeil cpebl;

® - OCO3HaHHUE INI00ATBLHOTO XapaKkTepa 3KOJOTHYECKUX MPOOIEM U MyTel UX perieHHus;

e §)aganTanyMu K U3MEHSIOLIUMCS YCJIOBHAM COLUAJIBHON M MPHUPOAHOH CpebI:

® - NMOTPeOHOCTh BO B3aUMOJICHCTBUM TPU BBINOJIHEHUHU HMCCIIEOBAHUI U MPOEKTOB
(u3MUeCKON HANPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeATEIbHOCTD;

e - OTpPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMMH, B TOM 4uCIie (POPMYJINPOBATH UIEH,
HOHATHUSA, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBJICHUSAX;

® - OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAaHWUH M KOMIIETEHTHOCTEH B 00JacTu
busuky;

® - [JIJAHMPOBAHHE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYCCKUX 3HAHMUIA,

® - CTpeMJICHHE AaHAJU3UPOBATh M BBIABIATH B3aMMOCBS3H TPUPOJBI, OOIIECTBA W

HKOHOMHUKH, B TOM YHCJIC C UCIIOJIb30BAaHUEM (PU3NICCKUX 3HAHUIA,
® - OIICHKA CBOMX JCUCTBHI C YYETOM BJIHMSHHUS Ha OKPYKAIOILIYIO CPEIy, BO3MOKHBIX
r100aIbHBIX MTOCIIEICTBHI.
METAINPEJMETHBIE PE3YJIbTATBI
B pesynbTate 0CcBOCHHs MpOrpaMMbl M0 (U3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
obpazoBaHus y oOyd4aromierocs 0yayT copMHpPOBaHbI MeTaNpeIMeTHbIE Pe3yJabTaThl,
BKJIIOYAIOIINE [TO3HABATEIbHBIC YHHBEPCAbHBIC YUCOHbIC TCUCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC yueOHBIE ICHCTBUS, PETYJIATUBHBIC YHHUBEPCATbHBIC YUCOHBIC ICHCTBHS.
IMo3HaBaTe/bHbIE YHUBEPCAJIbHbIE yUeOHbIe AeiicTBUS
ba3oBbie Jiorn4yeckue JeicTBHUA:
e BBIABJATH U XapaKTEPU30BaTh CYIIIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBJIICHHIA);
® yCTaHABJIMBATh CYIIECTBCHHBIH TMpPHU3HAK KIACCU(PUKAIIMK, OCHOBAHUS JUIS
00001IeHUS U CPaBHEHMUS;
® BBHIIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pPacCMaTpPUBACMbIX (aKTax,
JAHHBIX ¥ HAOJIFOICHUSX, OTHOCSIIUXCS K (PU3HUCCKUM SBICHUSM;
® BBISIBJIATH PUYNHHO-CIICICTBEHHBIC CBS3H MPU U3yUCHUN (QU3NICCKHUX SBIICHUI
M TPOIECCOB, JelaTh BBIBOJABI C HCIOJb30BAaHHUEM JICAYKTUBHBIX U
WHIAYKTUBHBIX YMO3AKJIIOUCHHWH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(U3HUECKUX BEITUYHH;



CaMOCTOSITEILHO BBIOMPATh CHOCOO peuieHus y4yeOHOM (PU3MYecKOW 3aladyu
(cpaBHEHHME HECKOJIBKMX BAPUAHTOB PEILIEHHUs, BEIOOP HanboJee MOIXOASILIETO C
y4ETOM CaMOCTOSITEIBHO BBIJIEIIEHHBIX KPUTEPHUEB).

ba3oBble HCCJIEA0BATC/IbCKHE HeﬁCTBHﬂ:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CaMOCTOSITEILHO COCTABJICHHOMY IUTaHY OIBIT, HECIIOMKHBIH
(bU3MYEeCKU SKCTIEPUMEHT, HEOOJIbIIIOE UCCIIEAOBaHNE (PU3UUECKOTO SIBIICHMUS;
OIICHUBATh HA MPUMEHHUMOCTh U JOCTOBEPHOCTHh MH(GOPMAIUIO, TOJYYCHHYIO B
XO/I€ UCCIIEJOBAHMS I SKCIIEPUMEHTA;

caMOCTOSTENbHO (OPMYIHpPOBaTH OO0OOIIEHUS W BBIBOJABI MO pe3yJbTaraMm
MPOBENEHHOTO HAOJIOIEHUS, OTIbITA, UCCIIECOBAHMUS;

MPOTHO3UPOBATH BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTHU B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora ¢ undopmanmueii:

NPUMEHSTh Pa3INIHBIC METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI ITPU TIOUCKE B 0TOOPE
UHPOPMAIIMA WM JaHHBIX C YYETOM NPEUIOKCHHOW ydeOHOW (U3HUecKOn
3aj1auu;

aHAJIM3UPOBATh, CHCTEMATH3MPOBATh W HMHTEPIPETHPOBATH HH(OpMAIIHIO
Pa3IUYHBIX BUJIOB U (hOPM IPEICTABIICHUS;

CaMOCTOSTEIHFHO BBIOUPATH ONTUMAILHYIO (hOPMY TIPEICTaBICHUS HHPOPMAITUU
¥ WUTIOCTPUPOBATH pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, AHarpaMMamu,
WHOU TpaduKOi U UX KOMOMHAIUSIMH.

KomMmyHukaTuBHbIE YHHBepcajibHble Y4eOHbIe JeiiCTBHS:

B X0JIe OOCYXKIACHHs yUeOHOT0 MaTepuasa, pe3yJibTaToB Ja00paTOpPHBIX paboT U
IIPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI U BbICKa3bIBaTh
UJICH, HalleJICHHbIC Ha PEIICHHE 3a7aud M TOJIepKaHue OJIarokeaaTeIbHOCTH
OOIIIeHUS;

COIIOCTABJIATh CBOM CYXJICHHS C CYXICHUSAMHU APYTHX YYaCTHUKOB JIHAJIOra,
0OHAPYKUBATh Pa3IMUMe U CXOACTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TCKCTaX;

nyOJIMYHO TMPEACTABIATH PE3yJbTaThl BBIIOIHCHHOTO (DU3HYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIICIOBAHU, IIPOCKTA);

NOHMMATh M HCIIOJB30BaTh MPEHMYIINECTBA KOMAHIHOW M WHIWBHIyaJIbHOMN
pabOTHI NP PELICHUN KOHKPETHOU (DU3UUECKOH MTPOOIIEMBI;

NPUHUMATD IIeJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JACHCTBUS 1O €€
JTOCTHIKCHHUIO: paACHpelesaTh pOJIM, OOCYXJaTh IIPOILECChI M PE3yJIbTaThI
COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJBLKUX JIFOJICH;

BBITIOJIHATh CBOIO YacTh padOTHI, JIOCTUTAas KayeCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBJICHHIO W KOOPJWHHPYS CBOHM JCUCTBUSA C JPYTHUMH YJICHAMH
KOMaH/IbI;

OIICHMWBATh KA4eCTBO CBOECTO BKJIaJa B OOMMHA TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSTEIHHO CHOPMYITUPOBAHHBIM YUaCTHHKAMU B3aUMOICHCTBHS.

PerynsiTuBHbIC yHUBepCaJbHbIe YUeOHbIE 1eiicTBUS
Camoopranmnsanus:

BBISIBIISITH MPOOJIEMBl B JKM3HEHHBIX U yUEOHBIX CUTYAIHSIX, TPEOYIOMUX s
penieHust PU3NIECKUX 3HAHUM;



OPUEHTUPOBATHCSI B pa3IMYHBIX  MOAXOAAX  HPHUHATHS  pEUICHUI
(MHIMBHIyaJlbHOE, MPUHATHE pELIEHUs B TpyNme, MPUHATUE PpELICHUI
TpYHIIof);

CaMOCTOSITEIbHO COCTaBJIATh AJITOPUTM PpEUICHUS (PU3NYECKON 3aladul WU
IUIAaHA HCCIIEJOBAHHA C Y4YETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTHPOBATh MIpearaeéMble BapUaHThl PELICHUN;

JieNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PELICHUE.

CaMOKOHTpOJ'lb, IM OIII/IOHaJILHbIﬁ HHTCJIJICKT.

JIaBaTh A/ICKBATHYIO OLICHKY CUTYAllMH U MpeUlararth IUIaH €€ N3MEHEHHS;
OOBSACHATH NPUYNHBI TOCTHKEHUS (HEJOCTHKEHUS) PE3YIbTATOB AEATEIbHOCTH,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJHEHUS
(M3MYECKOro MCCIEe0BaHUs WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHMBIIMXCS CUTYAlMH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO JAPYroro 4ejloBeKa B XOJE CIOpa MM JUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npHU3HaBaTh CBOE MPAaBO Ha OMMOKY NpPH pelIeHUH (PU3NYECKUX 3a/Jady WIH B
YTBEPKACHUAX Ha HAyYHBIE TEMBI U TAKOE XKE MPaBO JIPYroro.

MNMPEAMETHBIE PE3YJIBTATHI
K xonmy oOyuenuss B 7 KJjacce MpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

UCIIOJIb30BAaTh TOHATHS: (U3MYECKUEe M XMMHUYECKHE SIBJICHUS, HaOII0JIeHuE,
OKCIIEPUMEHT, MOJENlb, THUMNOTe3a, EAUHUIBI (U3UYECKUX BEIMYUH, aTOM,
MOJIEKYyJIa, arperaTHble COCTOSIHUSA BellecTBa (TBEPI0E, )KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE [BUKEHHE (paBHOMEpPHOE, HEPABHOMEpPHOE, MPSIMOJUHEIHOE),
TpaeKTOpusl, paBHOJACHCTBYIOMIas cuiia, nedopmanus (yrnpyras, rmiacTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHUS (AudQys3us, TErIoBoe IBMKEHHE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE JIBUKECHHE, HEPaBHOMEPHOE JBUKEHUE, UHEPIIHS,
B3aMMO/JICIICTBUE TeJ, paBHOBECHE TBEPABIX TN C 3aKpEIJIEHHOW OChIO
BpallleHUsI, Tiepeaya AaBJICHUs] TBEPABIMU TeJIaMH, XHUAKOCTAMU M Ta3aMu,
aTMocepHoe naBJeHHe, TIaBaHUE TEJl, MPEBPAILEHUS MEXaHUYECKON YHEPTUN)
0 ONHCAHUIO WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JTAHHOE (PU3NYECKOE SIBJICHHE,

pacrno3HaBaTh MPOSBIIEHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM
MUpPE, B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJE: MPUMEPHI JABMKCHUS C
pPa3IUYHBIMU CKOPOCTSIMM B JKMBOM W HEXUBOW MPUPOAE, AECHUCTBUE CHUIIBI
TPEeHHsI B TPUPOJIE U TEXHHUKE, BIMSHHE aTMOC(EpHOTO IaBJICHHS Ha >KUBON
OpraHu3M, IIAaBaHWE DPBIO, phIUard B TeJie YEJIOBEKa, MPU ATOM IMEPEBOIUTH
NPAaKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIIENSTH CYHIECTBEHHBIE CBOWCTBA
(npu3HAKM) PU3NIECKUX SIBICHHUIM;

OMKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (U3NYECKUE SBICHUS, MCIIONb3Ys
¢usnueckue BenMUMHBI (Macca, 00BEM, IMJIOTHOCTH BEIIECTBA, BPEMs, ITyTh,
CKOPOCTb, CPEIHSA CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela, CHIIa
TpeHus1, AaBjeHuEe (TBEPAOro Tena, >KUJIKOCTH, ra3za), BbITAJIKUBAIOUIAs CuUia,
MexaHu4deckasi paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI, KO(P(OUIIUEHT



MIOJIC3HOTO JICUCTBYSI MEXaHU3MOB, KHHETHUYECKAs] U TOTCHIIMAJIbHAS DHEPTHS),
MPU ONMHCAHWM TIPABWIBHO TPAKTOBATh (UINYCCKUN CMBICIT HCIIOIh3yEMbBIX
BEIIMYMH, WX OOO3HAYCHHUS W CIUHUILI (U3MYECKUX BEINYUH, HAXOIUTh
(dbopMyInBl, CBS3BIBAOMIAE JAHHYIO (DH3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEIIMYMHAMH, CTPOUTh TpadUKH W3YYCHHBIX 3aBUCUMOCTEH (DHU3MYECKHUX
BEJINYHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (U3NUYECKUE SBIICHUS W MPOIIECCHI, UCIIOIb3YS
MpaBuWia CJIOXKEHHUs CUJl (BAOJh OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMmesa, MpaBUIIO paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPABHIIO»
MEXaHWKH, 3aKOH COXPAaHCHHS MEXaHWYSCKOW SHEpPTHH, MPH OSTOM J1aBaTh
CIIOBECHYI0 (OpPMYJTHPOBKY 3aKOHAa M 3alHChIBAaTh €ro MaTeMaTHYecKOe
BBIPAKCHUE;

OOBSACHATH (PU3UYCCKUE SBIICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHTyalluidi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKHX
IaroB ¢ Omnopod Ha 1-2 W3YYCHHBIX CBOWCTBA (UBWYCCKUX SIBJICHUM,
(U3HYECKUX 3aKOHA MJIU 3aKOHOMEPHOCTH;

pemiath pacdy€THpIC 3a7aud B 1—2 JIEHCTBUS, WCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAIOIINE (PU3UYCCKUEC BEJIMYHMHBI: HAa OCHOBE aHaIW3a YCIIOBUS 3a/ayu
3aIHUCHIBATH KPATKOE YCIIOBHE, MOJICTABIIATh (DU3MUECKHE BEITMUUHBI B (DOPMYIIBI
U TMPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHBIC JAaHHBIC, HECOOXOIUMBIC IS
pelieHusl 3ajad, OLIEHWBATh PEAJUCTHUYHOCTh IMOJYYEHHON (usmueckon
BEJIMYUHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh MPH MOMOUIN (PU3MUECKUX
METOJIOB, B ONKCAaHUU HMCCIEAOBAHMS BBIIEIATH MPOBEPSIEMOE MPEANONIOKEHHUE
(rumoTesy), pa3nuyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN pPe3yabTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, JIeJaTh BBIBOJIBI [0 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIONEHUIO (U3MUECKHUX SIBICHUN WM (U3HUECKHUX
CBOMCTB Ten: (OpMyIHUpOBaTh MPOBEPSiEMbIe MPEANOJIOKEHUs, COoOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O000pYyIOBaHUS, 3alUChIBaTh XOJ OMNBITa U
(bopMyIHpOBaTH BHIBOBI;

BBITIOJHATE TMPSMbIE U3MEPEHUs] PACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa,
CWJIBI M TEMIIepaTyphl C UCTIIOJIB30BAHUEM AaHAIOTOBBIX U MU(POBBIX MPUOOPOB,
3alMMUChIBaTh TOKa3aHUs TPUOOPOB C yd4E€TOM 3aJaHHON  aOCONOTHOM
MOTPEIIHOCTH U3MEPEHHUIA;

NPOBOJNUTH HCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (DHU3MUECKOW BEIMYMHBI OT
JIPYrol ¢ HCIOJNB30BAaHUEM TMPSMBIX HU3MEPEHUN (3aBUCUMOCTH  MYTHU
PaBHOMEPHO JIBIDKYIIETOCS Tejla OT BPEMEHU ABWXKCHMS Teja, CUIIbl TPEHUs
CKOJIbKEHHS OT Beca Tella, KauecTBa OOpabOTKH TMOBEPXHOCTEH Tel U
HE3aBHCHUMOCTH CHJIbI TPEHHUS OT IUIOMIAJM CONPUKOCHOBEHHUS TEJ, CHIIBI
YOPYTOCTH OT YJIMHEHUS TPYXUHBI, BBITAJIKUBAIOIICH CHJIBI OT 00BEMa
NOTPYKEHHOW YacTH Tela M OT IUIOTHOCTH >KHMIKOCTH, €€ HE3aBHUCHMOCTU OT
TUIOTHOCTH T€JIa, OT TITyOWHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM TIIIaBaHUS
TN, YCIOBUU PaBHOBECHUS pbhlyara M OJIOKOB), y4acTBOBaTh B IIAHHUPOBAHUU
y4e0HOTO HCCIIeIOBAaHUs, COOMpPATh YCTAHOBKY H BBITIOJIHATH W3MEPCHUS,
clemysi TPENIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJdbTaThl MOJYYCHHON
3aBUCUMOCTA (DU3MYECKHX BEIWYMH B BUAC TPEUIOKCHHBIX TaOIUI] U
rpaduKoB, e1aTh BBIBOJIBI 110 Pe3yIbTaTaM HCCIIEIOBAHNUS,



MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH (INIOTHOCTH BEILIECTBA
KHUJKOCTH M TBEPIOTO Tela, CUla TPEHUS CKOJbXEHHS, JABJICHHUE BO3/yXa,
BBITAIKUBAIOIIAsl CUJa, JEHUCTBYIOLIAs HA MOTPYXEHHOE B KUIKOCTh TEJO,
KO3(pPUIIMEHT TOJIE3HOTO  ACHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEAYA
MPENJIOKEHHONM MHCTPYKIMU: TIPU  BBIIOJHEHUH U3MEpPEHHl coOupath
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUYEHUE UCKOMOW BEJTMYMHBL;
coOnrofaTh MNpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1adopaTOpHBIM
000pyI0BaHHEM;

YKa3blBaTh MPUHLMUIIBI JACUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOIIAIOIIMECs] COCyAbl, OapoMeTp, pblyar,
MOJIBMKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TJIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB C ONMOPON Ha UX OMHCAHMS (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIUYECKUI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOU
HacoC, apeoMeTp), HMCMOJb3ysl 3HAHHUS O CBOMCTBAX (PU3MYECKUX SIBICHUU U
HE0O0X0 UMbl (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpPHUMEPbl (HAXOAUTh MH(OPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU JJis1 0OecredeHHs
0€30MacHOCTH NpU OOpallleHuu ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMs 370POBbS U COOJIOACHHMS HOPM HKOJIOTMYECKOrO MOBEACHHS B
OKPY’KarOILEN cpelie;

OCYUIECTBIISITH OTOOpP MCTOUYHUKOB MH(pOpMaIuu B MIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUA U MyTEM
CpaBHEHMS Pa3IMYHbIX UCTOYHUKOB BBIACISATH HHPOPMAIUIO, KOTOPAs SBISETCS
IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BAaTh TP BBHINOJHEHUM YYE€OHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
JaUTepaTypy HU3HUECKOTro COoAepkKaHUs, CIIPABOYHBIE MaTEPUAIIbI, PECYPCHI CETH
WNurepner, Brnagerb npuéMaMu KOHCHEKTUPOBAHHS TEKCTa, MpeoOpa3zoBaHUs
uHGOpPMaIIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—-3 UWCTOYHUKOB HH(pOpMamu (QUINUECKOTO CcOoAepX aHUs, B TOM YHCIE
nyOJIMYHO AeNaTh KpaTKHe COOOIIEHUsI O pe3yibTaTaxX MPOEKTOB WM y4eOHBIX
UCCJICIOBAaHUM, MPU ATOM TPaMOTHO HCIOJIb30BAaTh W3YYCHHBIH MOHITHIHBIN
anmapar Kypca (pU3MKH, COIPOBOXKIATh BHICTYIIJICHUE TIPE3CHTAIINEH;

IpU  BBIMOJTHEHUH Y4YeOHBIX TIPOCKTOB U HCCIEAOBAHMN  pacIpenessTh
00513aHHOCTH B TPYNIE B COOTBETCTBUM C IMOCTABJIICHHBIMH 33Jla4aMH, CICIUTH
3a BBIIIOJIHEHUEM ILIaHA JICHCTBUH, aIeKBaTHO OIICHUBATh COOCTBEHHBIN BKIIA]] B
NESATENIbHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHHUKaTUBHOE B3aUMOJECHCTBHE,
YUHTBIBAsE MHEHUE OKPY KAIOIIHX.



TEMATHUYECKOE IINTAHUPOBAHUE

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K o (undposbie)
n/n NPorpamMmbl Bcero 0; TPOJTLHBIC p ;KTH%CKW o0pa3oBaTejibHbIE
padoTsI padoThbI pecypesI
Pazjen 1. @u3uka u e€ poJib B NO3HAHMH OKPY-KAKOIIEro MUpa
1.1 ®dwusnka - HayKa 0 IPUPOJIE 2 bubmorexa [TOK
' https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 PH3HHCCKHE BENH HHbI 2 . https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Paspnen 2. IlepBoHayasibHbIe CBeICHUS 0 CTPOCHUH BElEeCTBA
2.1 Ctpoenue BemecTa 1 bubmorexa I[IOK
' P m https://m.edsoo0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHII 2 1 bu6moreka [IOK
' BEIECTBA https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoJieiicTBUE TeJl
bubmuoreka [JOK
3.1 MexaHm-eckoe ABIKCHHe 3 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
3.2 HMuepuus, macea, II0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Buaet cun 14 . 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
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Pa3nea 4. /laBinenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB

41 Hasnenue. [lepenaua nasiaeHus: TBEPAbIMU 3 bubnuorexka [IOK
' TeJIaMH, >KUIKOCTAMH U Fa3aMHu https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2 Jlapilerne Kukocth ° https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 Atmocepnoe Jasneiie 6 https://m.edsoo0.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bu6moreka [IOK
>1 Pabora u momtrocTs 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 Tpoctsie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6moreka [IOK
53 Mexasieckas sHeprius 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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IHOYPOYHOE IINIAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SAieHus
pupoapl. PU3ndecKue SBJICHUS

03.09.2025

MexaHndeckue, TCILIOBEIE,
3IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHHS

04.09.2025

du3nueckre BEIUIHUHBI U UX N3MCPCHUC

10.09.2025

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypbl IPU MOMOIIH KUIKOCTHOTO
TepMOMETpPa U TaTYMKA TEMIIepaTyphl"

11.09.2025

Kak ¢usuka u gpyrue ecteCTBEHHbIE
HayK{ U3y4aroT MPUPOY.
EcrecTBeHHOHAYYHBIN METO]T TO3HAHUA.
Onucanne PU3NIECKUX SBICHUN C
HOMOIIBIO MOJETIEN

17.09.2025

bu6mmoreka [IOK
https://m.edsoo0.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBbHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

18.09.2025

Crpoenue BemiecTBa. OMbITHI,
JTOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

24.09.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KCHI/IG qaCTul BCIICCTBa

25.09.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OnbITHI MO
HaOJIOICHUIO TETNIOBOTO PACIIMPEHUS

01.10.2025



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

ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA 02.10.2025
B3anmocBsI3b MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX Bubmiorexa LIOK
= COCTOSMMAX 1 HX aTOMHOMOICKYIAPHAIM 08.10.2025 | https://m.edsoo.ru/ff0a0378
crpoerneM. OcoOOEHHOCTH arperaTHbIX
COCTOSTHUH BOJIBI
12 Mexannueckoe BrkeHue. PaBHomepHoe bubnuorexa [JOK
Y HEPaBHOMEPHOE JIBU)KCHHE 09.10.2025 | https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EauHuIe: ckopocT bubmaorexa LIOK
15.10.2025 | https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHU ABUKEHUS bubmorexa [TOK
16.10.2025 | https://m.edsoo.ru/ff0a0ae4
Hueprus. ?aKOH WHEPIINAH. BuGmmotexa LIOK
15 BsaumoznercTBue Te Kak npumHa 22.10.2025 | https://m.edsoo.ru/ff0a0cl0
W3MEHEHHUS CKOPOCTH JIBYDKCHHS Tell
16 IImoTHOCTE BemecTBa. Pacuetr Macchel 1 bu6mmoreka [IOK
0o0BeMa TeJla 1o ero IIOTHOCTH 23.10.2025 | https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIay» 05.11.2025
18 Pemrenue 3agay nmo reme "InoTHOCTE bu6mmoreka [JOK
BemecTa” 06.11.2025 | https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKa
19 B3auMo/ieiicTBus Ten. Cuma ynpyrocTi.
3axon T'yka 12.11.2025
Jlaboparopnas pabota «3yuenue
20 3aBUCHMOCTH PACTSIKCHUS S,I[G(i)OpMaLII/II/I) 13.11.2025
MPYKUHBI OT MPUIIOKEHHON CHITBD)
21 SBnenue Tarorenns. Cruiia TSHKECTH

19.11.2025



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

CBs13p MEXly CUJION TSXKECTH U Maccoi

22 tena. Bec Tena. Pemenue 3ama4 mo teme bubmotexa [IOK
W Y 20.11.2025 | https://m.edsoo.ru/ff0al778
Cuna TsKecTu
23 Cuiia TsSKeCTH Ha APYrux IUTaHeTax. bubnuorexa [JOK
dusznuecKue XapaKTePUCTHKH IJIAHET 26.11.2025 | https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 HMswepenne cu. lunavomerp 27.11.2025 | https://m.edsoo.ru/ff0al8cc
bubmmoreka [IOK
25 Bec rena. Hesecomocts 03.12.2025 | https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuoreka [JOK
OJTHOM TIpsiMO#i. PaBHOICHiCTBYIOMIAS CHIT 04.12.2025 | https://m.edsoo.ru/ff0ala70
27 Pemenue 3amad nmo reme
"PaBHopeiicTByrOMmast cr'" 10.12.2025
o8 TpeHue CKOJIbKEHHsI U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B mpupoie ¥ TEXHUKE 11.12.2025 | https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydenne
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubmuorexa [JOK
OT CHJIBI JaBJICHUS U XapaKTepa 17.12.2025 | https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJICHCTBYIOIIEH CUIIBI 18.12.2025
| o e it o e B LOK
. ’ 24.12.2025 | https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIAS CHID»
KonTpomnbHas paboTta no Temam:
32 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «I'padudeckoe 25.12.2025
n3zo0paxenue cumy, «CHIbD)
33 JlaBnenue. CriocoObl yMEHbIICHUS U bubmuoreka [JOK
YBEITMYUCHHUS JTABJICHUS 14.01.2026 | https://m.edsoo.ru/ff0a20a6
34 JlaBieHwne raza. 3aBUCUMOCTD JaBJICHUS bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

rasa ot 00béMa, TeMIeparypsl 15.01.2026 | https://m.edsoo.ru/ff0a2376
35 Ilepenada naBneHus TBEPABIMU TEIAMH, bubmuorexa [IOK
KHUJIKOCTSIMU U ra3amu. 3akoH Ilackans 21.01.2026 | https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
IEUCTBUEM CHJIbI TSKECTH 22.01.2026 | https://m.edsoo0.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubnuorexa [JOK
KHJIKOCTH U rase. 3akoH [lackaiisn 28.01.2026 | https://m.edsoo.ru/ff0a2826
38 CooOmaronuecst COCyIbI BH6H_HOTeKa LOK
29.01.2026 | https://m.edsoo.ru/ff0a2970
39 IManpaBnmuueckuii mpece BH6H_HOTeKa HOK
04.02.2026 | https://m.edsoo.ru/ff0a3136
40 Manometpsl. [IopiIHEeBOM KUIKOCTHBIN
Hacoc 05.02.2026
Atmocdepa 3emiu. [Tpuannsl
a1 CYIIIECTBOBAHUS BO3IYIIHONW 000JIOUYKHI bubmuorexa [JOK
3emutd. 3aBHCUMOCTh aTMOC(EPHOTO 11.02.2026 | https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HaJl YDOBHEM MOPSI
bubnuoreka [IOK
42 Bec Bosnyxa. Armocheproe papnerne 12.02.2026 https://m.edsi.ru/fanZbSa
43 N3mepenune atMochepHOTO JaBIeHUS. bubmuorexa [JOK
OmnbiT Topprueiu 18.02.2026 | https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubmuoreka [JOK
BBICOTHI HaJl YPOBHEM MODsI 19.02.2026 | https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe bubmuoreka [JOK
JaBJICHHE HA Pa3JIHYHBIX BHICOTAX 25.02.2026 | https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3agau mo reme "AtMmochepHoe
nasienue" 26.02.2026
41 orpynenmos s i reno. Apuniciona Bu6mnorera LIOK
cia 04.03.2026 | https://m.edsoo.ru/ff0a3276
48 JlaGopaTopHas pabora «OnpezneneHue bubnuoreka [IOK
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BBITAJIKMBAIOIICH CHIIBL, ICHCTBYIOLICH Ha 05.03.2026 | https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B )KHUJIKOCTh)
Jlaboparoprast paboTa 1o Teme
49 «MccnenoBanme 3aBUCUMOCTH Beca Teia B 1 bubmmoreka [{OK
BOJIC OT 00bEMA MOTPYKSHHOM B 11.03.2026 | https://m.edsoo.ru/ff0a3514
YKUJIKOCTh YaCTH TeJIa»
50 [InaBanue Ten bubnmorexa [TOK
12.03.2026 | https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win 1
KOHCTPYHUPOBAHUE JIOJKU U OTIPE/ICIICHNE 18.03.2026
e€ rpy3onoapéMHOCTH"
Pemenn g o Temam: «IlnaBanmn
52 C;}IOGB BeoijgioHJ(')IaBeaH?/Ie»««JJIIZBJ?eH;e bubmorexa HOK
’ . 19.03.2026 | https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U ra30B)»
bu6moreka [IOK
53 Mexanmurecias pabora 25.03.2026 | https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 MoroCTs. EAMHHLE! MOLIHOCTH 26.03.2026 | https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBAaEMOM MPHU MO IBEME TI0 JiecTHHUIIE" 08.04.2026
56 [Ipocthie Mexanu3Mbl. Poryar.
PaBHOBecue cui Ha peruare 09.04.2026
KontponbHas padoTa no Teme «JlaBienue
57 TBEPJIbIX TveJ'I, JKUIKOCTEN U ra30By / 15.04.2026
Bcepoccuiickas npoBepouHas pabota
PesepBHrlit ypok. PaboTta ¢ TekcTamu 1o
58 TeMe «/laBiaeHue TBEPABIX TeEN, bubmuoreka [JOK
JKHJIKOCTEM 1 ra3oB» / Becepoccuiickast 16.04.2026 | https://m.edsoo.ru/ff0a4ffe
MpoBepoyHasi paboTa
59 Pbluaru B TeXHMKe, OBITY M IPUPOJIE. 0.5 bubnuoreka [IOK
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Jlaboparopnas pabota «MccienoBanue
YCIIOBHI PABHOBECHSI phlyara

22.04.2026

https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay 1o teme «Y CI0BUI
paBHOBGCI/Iﬂ pLIqara»

23.04.2026

bubmuoreka [JOK
https://m.edso0.ru/ff0a48a6

61

KoadurmenT none3noro 1eicTBUsS
Mexanusma. Jlaboparopuas padora
«M3mepenue KIIJI HakIOHHON
TUTOCKOCTI

0.5

29.04.2026

62

Pemenne 3amay mo reme "PaborTa,
MomHocTh, KIT/["

30.04.2026

bubmmoreka [{OK
https://m.edso0.ru/ff0a4c48

63

Mexanunueckas sHeprust. Kunernueckas u
ITOTEHIMAJIbHAS DYHEPT U

06.05.2026

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTHH

07.05.2026

bu6moreka [IOK
https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIIEpUMEHTAJIBHOE OTIPEICIICHHE
W3MEHEHNs KHHETUYECKON 1
MMOTEHINAJIBHON SHEPTUU IIPU
CKaThIBAHHMM TeJIa IO HAKIIOHHOMU
IJI0CKOCTH"

13.05.2026

66

KounTponsnas pabora no teme «Paborta u
MOIIIHOCTb. DHEPIHs»

14.05.2026

67

PesepBHbIil ypok. PaboTta ¢ Tekctamu no
TeMe "MexaHuueckoe AByxeHue"

20.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHelit ypok. Paborta ¢ TekcTamu 1o
teme "PaboTta. MontHocTh. DHeprus"

21.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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MPOBEPSIEMBIE TIPEIMETHBIE PE3YJBTATBI OCBOEHHSI OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIHIETO OBPA3OBAHMSI

Koxa nmpoBepsaeMoro HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
pe3yJjbTaTra 06p330B3TeJ'IBHOI71 nmporpaMmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1 WCIIOJIb30BAaTh N3YYECHHBIE TOHATHS

19 pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)I/ISI/I‘~I€CKOC SABJICHUC

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (HU3UYECKUX SBICHUN B
13 OKpPY’KaIOIlleM MHpPE, B TOM uUucie GU3NYECKUE SBICHUS B IPUPOJIE,
IIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yUEOHYIO, BBLACIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

OTNMCBHIBATh HM3YYCHHBIC CBOMCTBA Tel W (PU3WYECKUE SIBIICHUS,
WCTIONB3Ys (DU3WYECKHUE BEIMYHMHBI, TPU ONHUCAHUM TPABUIHHO
TPaKkTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3YEMBIX BEIHYHMH, WX
1.4 0003HaUYECHUS] W EIUHUIBI (PU3WYECKUX BEJIMYMH, HAXOJUTh
(hopmymbl, CBS3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIHYHUHY C
JIPYTrUMU BEIUYHNHAMH, CTPOUTH rpaduku H3YYCHHBIX

3aBUCHUMOCTEN (PU3NYECKUX BETUYNH

XapaKTepU30BaTh CBOMCTBA Tell, PU3UUECKHUE SBJICHUS U MPOLIECCHI,
L5 WCIIONIb3YSl H3y4YEHHbIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(GbopMynUpOBKY 3aKOHAa M 3alHUChIBaTh €ro MaTeMaTHYecKoe

BBIPAXCHUC

OOBACHATH (PU3UYECKHE SBJICHUS, MPOLIECCHl U CBOWCTBA TEl, B TOM
Yylyclie MU B KOHTEKCTE CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOTO
16 XapakTepa: BBISBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH
. 00bscHEHHE W3 | — 2 JIOrMYEeCKHMX IIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOICTBa (PU3MYECKHUX SBICHHM, (DU3MUECKUX 3aKOHA

HJIN 3dKOHOMCPHOCTHU

pemats pacyéTHbIe 3aa4n B 1 — 2 NeWCTBHS, HCIOJIb3YS 3aKOHBI U
¢dopmynbl, cBs3bIBaoMe (U3NYECKHE BEIWYMHBI: HAa OCHOBE
aHalM3a YCIOBHMS  3aJauyd  3alHChIBaThb  KpPAaTKO€  YCIOBHE,
1.7 HOJICTaBIATh (PU3MUECKUE BETUYMHBI B (POPMYJBl U HPOBOJUTH
pacy€Tbl, HAXOJIUTh CIPAaBOYHBIC JaHHbIE, HEOOXOAUMBIE JUIS
pemieHust  3ajJa4, OICHHWBATh  PEATUCTUYHOCTh  MOJYYEHHOM

(u3HUeCKO BEIMYUHBI

18 pacnio3HaBaThb HpOGJ’IeMBI, KOTOPBIC MOKHO PCHIUTH IMPU IMOMOIIN
(I)I/I3I/I‘-IGCKI/IX METOAOB, B OIIMCAaHUU HMCCICOAOBAHHA BbIACIATDH




MpoBepsieMoe  NpeaAnojoxeHue  (rumnoresy),  pasnuyarb H
HUHTCPHIPCTUPOBATH HOJIy‘IGHHBIfI pe3yibTaT, HAXOOUTH OH_II/I6KI/I B

XOJE€ OIIbITa, ACJaTb BBIBOJBLI I1IO €0 pe3yJibTaTaM

1.9

IPOBOAMUTH OMbBITHl 0 HAONIOAECHUIO (PU3MYECKUX SBICHUM WU
(GU3NYeCKUX  CBOMCTB  Tem:  (OpPMYIUpOBaTH  IMPOBEPSEMbIE
NPEINONI0KEHUS, COOMpaTh YCTAHOBKY W3  MPEUIOKEHHOTO

000pyIOBaHUs, 3aMCHIBATH XO/I OTIBITa U (JOPMYIUPOBATH BBHIBOIBI

1.10

BBITIOJIHATH NPSAMBIE U3MEPEHUS C UCHOJB30BAHUEM aHAJIOIOBBIX U
un(dpoBbIX TPUOOPOB, 3aIUCHIBATH MMOKA3aHUS NMPUOOPOB C YUETOM

3aJlaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh HUCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM  (hU3MUECKOi
BEJIMYMHBI OT JPYroil € HCIOJIb30BAHUEM TPSMBIX H3MEPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHUU Y4eOHOTO HCCIEIOBaHUS, cOOMpaATh
YCTAaHOBKY U BBIMOJIHATh HM3MEPEHUS, CJenys MpeIoKEHHOMY
1aHy, (UKCUpPOBaTh peE3ylbTAaThbl MOJYYEHHON 3aBHUCHUMOCTH
(u3nuecKux BEIIMYMH B BUJE MPEAJIOKEHHBIX TaOnuIl U rpadukos,

JACJIaTh BbIBOABLI 11O PE3yjIbTaTaM HUCCICO0OBaHMA

1.12

MIPOBOJUTH KOCBEHHBIE M3MEpEeHUsI (U3NYECKUX BEIMYUH, CIEAYs
MPEeNIOKEHHOM HWHCTPYKUMHU: TPHU  BBIIOJHEHUH  H3MEpPEHUH
coOupaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCISATH 3HAUCHUE

HCKOMOM BEJTMYHHEI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKH 0e301macHOCTH Ipu pa60Te C

1abopaTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBATb  I[MPHUHIUIIbLI HCﬁCTBHH HpI/I60p0B N TCEXHHYCCKHX
YCTpOﬁCTB, XapaKTCpU30BaTh IMPHUHIUIILI ﬂeﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB U TCXHUYCCKHUX YCTPOﬁCTB C IIOMOIIBIO HMX OIIMCaHH,
HCIIOJIB3Yyd 3HAHUA O CBOMCTBaxX Q)HSHHGCKI/IX SIBJICHUN WU

HCO6XOI[I/IMI>IG (bHSH‘ICCKI/IC 3daKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIOJNB30BaHMS  (U3MYECKUMX  3HAaHWM B
MOBCEIHEBHON JKM3HM Juig oOecriedeHus O€30MacHOCTH P
oOpamienud ¢ TpubOpaMH U TEXHUYECKHMMH YCTPOMCTBaMH,
COXPaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpYXKarolIei cpeje

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B

COOTBCTCTBUU C 3aAdHHBIM IIOHMCKOBBIM 34allpOCOM, Ha OCHOBC




MMCIOIINXCA 3HAHUU U IIYTEM CPAaBHEHUS PA3JIUYHBIX MCTOYHUKOB
BBIICIATh MH(POPMAILNIO, KOTOpasi SBJISIETCS MPOTUBOPEUYNBOM MIIH

MOXET OBITh HEJOCTOBEPHOM

1.17

UCII0JIb30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HAy4YHOIIONYJISIPHYIO  JIUTEparypy  (U3MYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaslbl, pecypcbl ceth VHTepHeTr, BianeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, npeoOpazoBaHus

WH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B PYTYIO

1.18

co3JaBaTb COOCTBEHHbIE KpaTKME IHUCbMEHHBIE U  YCTHBIE
cooOmieHnss Ha ocHoBe 2 — 3 HCTOYHMKOB HH(pOpMaLUU
(bu3nuecKoro coAepKaHusi, B TOM YHCIIe MyOJINYHO JIeNaTh KpaTKue
COOOILIEHNs O pe3ybTaTaxX MPOEKTOB WINM y4EOHBIX HCCIIEeI0OBAaHUM,
NpA 3TOM TPAMOTHO MCIOJIB30BaTh HW3YYECHHBIM MOHATUHBIN
anmapar  Kypca  (HU3HKH, COIIPOBOKJATh  BBICTYIUICHHE

Mpe3eHTaluen

1.19

MpU  BBINOJHEHWHM  y4EOHBIX MPOEKTOB M  HCCIENOBaHUI
pacmpenensaTb OO0S3aHHOCTH B TpPyNIe B COOTBETCTBUU C
MIOCTABJICHHBIMH 3aJayaMM, CJICIUTh 3a BBINOJHECHUEM INIaHA
IEWCTBUI, aJeKBaTHO OIICHWBaTb COOCTBEHHBIH BKJIad B
EeITEIBHOCTD TPYIIIBI, BBICTPAnBAaTh KOMMYHUKAaTHUBHOE

BSaHMOHeﬁCTBHC, YUYUTBIBasE MHCHHUE OKPYKarOIInX

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kopn pa3nena

Kon

3JIEMEHTAa

IIpoBepsiemMble 1€MEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIET'O MUPA

O®uzvka — Hayka O mpupoje. SBIEHUS MPUPOIBL.

1.1 dusnyeckue SABICHUS: MCXaHHUYCCKUC, TCIIJIOBBIC,

QJICKTPUYICCKNUEC, MAIHUTHBIC, CBECTOBBIC, 3BYKOBLIC

dusnyeckrue BEJIMYUHEL. I/ISMCpCHI/IC (1)I/I3I/I‘IGCKI/IX

1.2 BenuuuH. Dwsnueckue npubopel.  [lorpemHocTh

u3MepeHuil. MexayHapoiHas CucTeMa eIUHUI]

ECTCCTBCHHOH&y‘IHLIfI MCETO/J IMMO3HAHMHA: Ha6J'II-OI[eHI/Ie,

1.3 INOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKCHUC T'HIIOTE3,

OKCIICPUMCHT TII0 TIPOBCPKE THUIIOTES, 00BsICHEHHE
Ha6monaeMoro SABJICHUSA

1.4 Onucanue pU3NUECKUX SBICHUHN C MOMOIIBIO MOJIeNIeH

1.5

[IpakTuyeckue paboOTHI:

HH#Par###113mMmepenne paccTosHUI.
H#HH#Par###13mepenrie 00bEMa KHUJIKOCTH U TBEPIOTO
Tena.

#HH#HPar###Onpeienienue pa3MepoB MaJIbIX TeEIL.
#Hi#Par##H#l13mepenre  Temrepatypbl IpU  HOMOIIU




KUJKOCTHOTO TEPMOMETpA U JJTaTUHUKA TEMIIEPAaTyphl

INEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHMU BEILIECTBA

2.1

#H#Par###CTtpoeHre BelIecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, OKA3bIBAIONINE JUCKPETHOE
CTPOCHHE BEIIECTBA

2.2

###Par###/[piokenne  vactuny  BemiectBa.  CBsi3b
CKOpOCTM  JBIDKEHHMS 4YacTUI[ C TeMIepaTypou.
BbpoynoBckoe nBuxxenue, tupdysus

2.3

B3aI/IMOI[eI7ICTBI/Ie JacTul BCIICCTBA: IIPUTAIKCHUC U
OTTAJIKUBAHHUC

24

H#Par#t# ArperaTHbie COCTOSIHUSA BEILIECTBA:
CTPOEHHUE rasos, KUJKOCTEN u TBEPABIX
(kpuctauinueckux)  Tel.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEUIECTB B  Ppa3HbIX  arperaTrHbix
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6

[IpakTnueckue pabOTHI:

#H##Par###0Onenka tnaMeTpa aToMa METOJIOM PSIOB (C
HCTIONb30BaHueM doTorpaduii).

#H#Par###0neITEl 0 HAONIOAEHHIO  TEINIOBOTO
paciImpeHus ra3os.

HHAPar###0nbITel 10 OOHAPY)KCHHIO JIEHCTBHS CHJ
MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe JIIBIDKECHUE. PaBHoMepHOE u
HEPaBHOMEPHOE JIBIKCHUE
###Par###Cropoctb.  CpenmHsisi  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JIBIDKCHHMH. Pacuér mytu m BpeMeHH
JIBHKEHUS
SBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Tejia
34 #H#Par### inotHocTe BemtecTBa. CBI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYN B €IMHUIE 00hEMA BEleCTBa
3.5 Cuiia KaK XapaKTepHUCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ymnpyroctu u 3akoH ['yka. M3MepeHue cuibl c
MTOMOIIBIO JUHAMOMETPA
37 ##HPar### SIsnenne taroreHusa u cwia Tsokectu. Crna
TSKECTU Ha Apyrux miaHetax. Bec tena. HeBecomocth
38 Cuna tpenusa. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B pupoJe U TEXHUKE
39 HH#Par###CroxxeHue cujl, HaIpaBJIEHHBIX MO OIHOM
npsiMoil. PaBHOAEHCTBYIOIIAS CUII
[IpakTnueckue pabOTHI:
OrnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBHXKEHUS
310 (mapuka B OKHUAKOCTH, MOJEITH DIEKTPUUECKOTO

aBToMOOWNISE W Tak pnanee). OmpeneneHue cpenHein
CKOPOCTH CKOJBbXEHHUS Opycka WM IIapuKa [0
HAKJIOHHON TuIocKOoCTH. OmpeneneHue MIOTHOCTU




TBEPAOrO  Tela. OnbIThl,  JEMOHCTPHUPYIOLIUE
3aBHCHUMOCTH pacTsikeHus (aedopMaiiiin) npy>KuHbl OT
IPUIOKEHHON cuiibl. OIBITBI, JAEMOHCTPUPYIOLIME
3aBUCUMOCTb CHUJIbI TPEHMS CKOJIBXEHHUSI OT Beca Tella
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN

dusnyeckne IBJICHUS B Ipupoac: NpUMEPbI ABUKCHUSA C

3.11 pa3IMYHBIMA CKOPOCTSMH B JKMBOM U HEXHUBOU
IpUPOJIE, ISHCTBHE CHUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, IOIIIUITHUKH

JIABJIEHME TBEP/IBIX TEJL, )KUKOCTEI 1 TA30B

4.1

Hasnenue tBEpHoro tena. CrnocoObl yMEHbIIEHUS U
YBCINYCHHUA OABJICHUA

4.2

JlaBneHue Tra3za. 3aBUCHMOCTb JaBJIECHUS Ta3a OT
00BEMa, TeMIiepaTypbl

4.3

Ilepenaua naBiieHUs TBEPABIMH TEJIAMH, KUAKOCTIMH
u razamu. 3akoH [lackansa. [IlHeBMaTHueckre MalInHbl

4.4

3aBHUCUMOCTH JaBJICHUA JKHUIKOCTH OT FJ'Iy6I/IHBI.
I'mapocratmuecknii  mapagokc. CooOmaromuecs
cocyabl. I'napaBnnyeckie MeXaHHU3Mbl

4.5

Atmochepa 3emsin U aTMoc(epHOEe JIaBJICHHE.
[IpuuuHbl  cyliecTBOBaHMSI BO3AYIIHOW  000JOYKU
3emiu. OnbIT Toppuuenu. 3aBUCUMOCTh
aTMOC(EepHOro JaBJieHUS OT BBICOTHI HaJ YpPOBHEM
MODsI

4.6

N3mepenne armocdepHoro namieHus. [Ipubopsr s
U3MEPEHUs: aTMOC(EPHOTO JTaBICHHS

4.7

JelicTBre XUIKOCTH W ra3a Ha MOTPYKEHHOE B HUX
Teno. BeiTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

4.8

IInaBanue ten. Bo3gyxoninaBanue

4.9

[IpakTuueckne pabOTHI:

HccrmenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT
00béMa TOTPY)KEHHOW B IKHUJIKOCTh YacTH TeJja.
OrnpezeneHre BBITAIKUBAIOIIEH CUJIbL, JEUCTBYIOIIEH
Ha Telo, MNOrpyX€HHOoe B JKUIKOCTh. IIpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIOLIEH Ha TEJIO B >KMJIKOCTH, OT MaccChl Teja.
OnBITHI, JEMOHCTPHUPYIOILINE 3aBHCUMOCTh
BBITQJIKMABAIOUIEH CHUJIbI, JACUCTBYIOIIEW Ha TEIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOM B IKUAKOCTh
YyacTH Tena HU  OT  INIOTHOCTH  JKUIKOCTH.
KonctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE
JIOJIKU ¥ OTIPEJIENICHHE €€ IPy30M0IbEMHOCTH

4.10

dusnueckue  SABICHUA B NPUPOJAE:  BIUSHHE
aTMOC(EepHOro JaBJE€HUS Ha SKMBOM OpraHusm,
IUIaBaHUE PhIO

411

TexHuueckue yCTpoicTBa: COOOIIAIONIUECS COCYIBI,
YCTPOHCTBO BOJIONIPOBOJIA, THMIPABIMUYECKHI mpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPLIHEBOK HACOC,
apeomeTp




PABOTA, MOITHOCTbD, SHEPT'UA

5.1 MexaHnndeckas paborta
5.2 Mexanudeckasi MOLITHOCTh
53 [IpocTele MeXaHM3MBI: pblYar, OJOK, HaKJIOHHAS
IUIOCKOCTS. [IpaBmito paBHOBECHSI pbIyara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JIOKy
«3osoToe  mpaBuio»  MexaHuku. Koadduument
9.5 IOJIE3HOTO  JedcTBUs ~ MexaHusMmoB.  IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHnmanpHas SHEPTUM TeJla, TOHATOTO HaJ 3eMIIEN
o.7 Kunernueckast sHeprus
58 [TosHas mexaHuueckas SHEPrus. 3aKoH MU3MEHEHHUS U
COXpaHEHHS MEXaHUYECKOH SHEpTUH
[IpakTnueckue pabOThI:
##HPar#H#Onpenenene pabOTbl CUJIBI TPEHHUS MpPU
59 pPaBHOMEPHOM JIBIDKCHHH TeJla IO TOPU30HTAIHHON
noBepxHocTu. VccnenoBanue ycinoBuii paBHOBeCHs
ppruara. M3mepenne KIIJI HakIOHHONW IUIOCKOCTH.
N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUN
510 dwusnyueckue SBICHHUS B MPHPOJE: PHIYarH B Tele
YyeJloBeKa
TexHuueckue yCTpoiCTBa: pbluar, MNOABWKHBIA U
5.11 HENOJBIOKHEIM  OJOKM,  HAKJIOHHAsg  IUIOCKOCTb,

IPOCThIE MEXAHU3MBI B OBITY




INPOBEPAEMBIE HA OID 110 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIbLHOWU ITPOTPAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA

Kon nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM pe3yIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOr0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[Monnmanme ponu QGU3UKK B  HAYYHOM  KApTHHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX TPEICTABJICHUNA O 3aKOHOMEPHOM
CBSI3U W TI03HABAEMOCTH SBJICHUU TIPUPOIBI, O POJIH SKCIIEPUMEHTA B
¢u3uke, o cucremooOpasyrouiei poiu (GHUIUKH B PA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHHKH U TEXHOJIOTHH, 00 3BOJIIOIHHA
bu3NYecKUX 3HAaHUN U UX POJIM B IEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJE POCCHUCKHX W 3apyOeKHBIX YIEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOILIETO
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUS O BHUJIAX MaTepuu (BEHIECTBO M TIOJIE), O JBWKCHUHU Kak
crocobe CylIeCcTBOBaHUS MarepuH, 00 aTOMHO-MOJEKYISIPHOMN
TEOPUU CTPOEHUS BEIIECTBA, O (U3UYECKON CYIIHOCTH SBIICHUI
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); yMEHHE pa3iuyaTh SBJICHHUS IO ONHUCAHHIO UX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (U3UYECKOE SIBIICHUE; YMEHHE pPaclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (U3NYECKUX SIBJICHHUM B OKPYXAIOIIEM MHUPE, BBIIEISSA
WX CYIICCTBEHHBIE CBOMCTBA (TIPU3HAKH )

Bnagenue ocHoBamMHM MOHSATUHHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIB30BAHME WX JUIS PElIeHus] y4eOHbIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOMCTBa Tejd, (pU3MUecKue SBICHUS U
IPOLIECCHI, UCTIOJB3YsI PYHIAMEHTAJIbHBIE U SMIMPUYECKHE 3aKOHBI

YMeHne ONHCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (1)I/I3I/ILI€CKI/I6
SABJICHUS, UCIIOJIB3Ys1 (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnagenue ocHOBaMHM METOJOB HAy4YHOTO TO3HAHHUS C Y4ETOM
coOJTI0IeHUs TPaBIIT OE30ITaCHOTO Tpy/Aa: HaOM0AeHHE (U3HIESCKIX
SIBJICHUI:

YMEHHE  CaMOCTOSITEJIbHO co0upaTth  AIKCHEPUMEHTATbHYIO
YCTaHOBKY M3 JaHHOTO Habopa o0OpymoBaHUS MO HHCTPYKIHUU,
ONHMCHIBaTh XOJI ONbITAa M 3aIUCBIBAaTh €ro  Pe3yJbTarThl,
dbopMynupOBaTh BHIBOJIBI;

NpOBEJICHUE TMPSIMBIX U KOCBEHHBIX HW3MEpeHUil (U3HUecKux
BEJIMYMH: yMEHHE IUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEILHO
coOupaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIHH,
BBIUHCTIATh 3HAYCHHE BEIWYMHBI U aHAIW3UPOBATH IOITYYEHHBIE
pe3ynpTaThl C Y4ETOM 3aJlaHHOW TIOTPEUIHOCTH PEe3yIbTaTOB
U3MEPEHMUI;

MPOBEJICHHE HECIOXKHBIX AKCIEPUMEHTATbHBIX HCCIEIOBaHMUIA,
CaMOCTOSITENIBHO COOMpAaTh AKCIEPUMEHTANIbHYI0 YCTaHOBKY H
OPOBOAWTH  HWCCIENOBAHHUE IO  HMHCTPYKIHUH, TMPEACTABIATH
MOJIyYEHHBIC 3aBUCUMOCTH (PU3MYECKHUX BEIMYWH B BHJIE TaOIHUI] U
rpauKoB, YYHUTHIBATH TMOTPEIIHOCTH, JENaTh BBIBOJABI IO
pe3ylbTaTaM UCCIIEeOBaHUS




[lonnManue  XapakTepHBIX CBOWCTB  (PM3MUECKHX  MOJETCH
(MarepuanbHas TOUKa, aOCOIOTHO TBEPIOE TEJIO0, MOJICNIU CTPOCHUS
rasoB, XHUJKOCTEM W TBEPABIX TEJ, IJIAHETApHAs MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOIO $ipa) U YMEHHUE NPUMEHATh UX JUIS
00BsICHEHUST (PU3UIECKUX IPOIIECCOB

YMmenne oOBSICHATD (PU3MUYECKHE MPOIECCH M CBOMCTBA TEJN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTPOWTH OOBSCHEHHE C OINOpOW Ha W3YUYEHHBIE CBOMCTBA
¢u3uueckux sBICHUNA, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJEIH

YMmenue pemate pacuérHble 3aAauu (Ha 6aze 2 — 3 ypaBHEHMI),
UCIIOJIb3YSl 3aKOHBI U (OPMYNbI, CBS3bIBAlOIINE (UINUYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATH KpPAaTKOC YCJIOBHUC 3aaadvu,
BBISIBJISITh HEJIOCTAIOIME JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble sl €€ pelleHus, HCI0JIb30BaTh CIPaBOYHbBIE
JaHHBIC, TIIPOBOAWTH paC‘—IéTBI U OLCHUBATh PCAIIUCTUIHOCTD
MOJIyYEHHOTO  3HA4YeHHUS  (U3MUECKON  BEJIMYHMHBI,  yMEHUE
OTIPENENATh Pa3MEPHOCTh (PM3UUECKON BEIUYUHBI, TOJTYYEHHOU MPHU
peueHun 3a1a4u

VYMmenne XapaKTCpHU30BaTh IMPHUHIUIIBL HeﬁCTBHﬂ TEXHUYCCKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTUYECKUX MPOIECCOB 0 X OMUCAHHIO, UCTIOb3YS 3HAHHS
0 CBOWCTBaxX (M3MYECKUX SIBJICHHH M HEOOXOIMMBIC (PU3UUECKHe
3aKOHOMEPHOCTH

10

YMeHHe HCIONb30BaTh 3HAaHUS O (U3WYECKUX SBICHUAX B
MOBCETHEBHOM KW3HM Ui oOecredeHuss Oe30MacHOCTH TIpH
oOpamieHun ¢  OBITOBBIMH  NPUOOpaMH H  TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHUS 3I0pOBbS W COOJIOJCHUS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpPYKAIOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TPUMEHEHHSI JOCTIKEHUH (U3UKU M TEXHOJOTHIMA
JUIsL PAllMOHATIBHOTO MPUPOIOTIOIE30BaHHSI

11

OneIT mOMCKa, MpeoOpa3oBaHUS W TMpEACTaBlIeHUs HHGOpMalUU
(GU3NYECKOTO COJEpXKaHUS C HCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; yMEHHE OIICHUBATh
JOCTOBEPHOCTH IMOJIy4eHHON MH(pOpPMallMi Ha OCHOBE MMEIOIIMXCS
3HAHUM M JOMOJIHUTEIBHBIX HCTOYHHKOB; YMEHHE HCIOJIb30BaTh
Opv  BBIMIOJIHEHUU  Y4E€OHBIX 3aJaHUi  HAYYHO-TIOMYJISAPHYIO
auTepaTtypy (pusmdeckoro cojaepikaHus, CIPaBOYHbIE MaTepUalbl,
pecypcbl cetu VHTepHeT; BiajeHue 0a30BBIMU  HaBBIKAMU
npeoOpazoBanus HHPOpPMAIMM W3 OJHON 3HAKOBOM CHCTEMBI B
JIpYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBHIE
co00IIIeHHs HA OCHOBE MH(OPMAIINH U3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHb JJIEMEHTOB COIEPXAHUWS, NNPOBEPAEMBIX HA OID IIO

OU3SUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannyeckoe JaBuxkeHue. MarepuanbHasg Touka. Cuctema otcuéra. OTHOCHTENBHOCTD
) JIBIDKECHUSA
PaBHOMepHOE U HepaBHOMepHOe ABWKeHue. CpenHss ckopocTb. Dopmyna Ui BBIYUCICHUS
1.2 cpeaneit ckopoctu: V = S/t
PaBHOMepHOE mHpsIMOJIMHEHHOE IBM)KEHHME. 3aBUCUMOCTb KOOPIMHATBI T€la OT BPEMEHH B
Clly4ae paBHOMEPHOTIO MPSMOJIMHENHOTO JBUKECHUS:
13 (1) =x,+ut
I'pacduku 3aBHUCUMOCTH OT BpEMEHH I MPOEKLUU CKOPOCTH, MPOEKIMH MEepEeMELICHUs, MyTH,
KOOPAMHATHI TP PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKECHUHU
3aBUCHUMOCTh KOOPJHMHATHI TeJIa OT BPEMEHH B ClIydae PAaBHOYCKOPEHHOTO NPSIMOJHWHEWHOTO
JBAKEHHUS:
£
-le:f;l =1|-'.|;|__ * f_ax * -
F
@opMynbl 11 MPOEKIUU MEPEMENIEHUs, NMPOEKINHA CKOPOCTH M IMPOEKUUU YCKOPEHUS NpU
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKECHUM:
2
14 s (D =vy, 1+a, X
U.\'('f) =Up, +a, 1,
a.(f)=canst,
UIIL - Ul.'fL =2'g.'f5.'r
I'paduxy 3aBUCUMOCTH OT BPEMEHU AJISl IPOEKIIUU YCKOPEHUS, IPOEKLIUU CKOPOCTH, TPOEKIIUH
IIepEMEILEHNUs, KOOPAUHATHI IIPY PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABMKECHUU
CBobGonHoe mnaneHue. Popmyiibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHWE Tejla 10 BEpTUKAIU
15 (IBMXKEHME TeJla BHU3 MJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3eMin). I'paduku 3aBrucuMocTu
' OT BPEMEHHM JUIsl IPOEKIMHU YCKOPEHHMsI, IIPOEKIIUU CKOPOCTH U KOOPAMHATHI MPU CBOOOIHOM
NAJCHUH Tela 10 BEPTUKAIU
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPYKHOCTH. HarrpaBieHne CKopocTH.
dopmyna JUIsl BBIYUCIECHUSI CKOPOCTH Yepe3 pailnyC OKPYKHOCTH U EpUO]] 0OpalleHus:
b= iMR
T
LentpocTpemurenbHoe  yckopeHue. HampaieHue LEHTPOCTPEMUTENIBHOIO — YCKOPEHHS.
dopMmyia Ui BBIYUCICHHUS YCKOPEHUS:
1.6 2

o
“R
CDOpMYJ'Ia, CBA3bIBAIOIIAd NMEpUOA U 4aCTOTY o6pa1ueHI/151:
1
V= —

T




1.7

Macca. ITnotHoCTh BemecTBa. Popmyiia sl BBIYUCICHHS TIJIOTHOCTH:
_m
V

1.8

Cuna — BektopHas pu3udeckas penndrHa. CI0KEeHUE CHIT

1.9

SBnenue nnepuuu. Ilepspii 3akoH HeroToHa

1.10

Bropoi1 3akoH HeroToHa:
F=m-a

ConanpaBlIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbl, JEUCTBYIOLIEH Ha TEJIO

111

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fya=-Fiy

1.12

TpeHHe IMIOKOSA W TPCHHUEC CKOJbXCHHUS. dDOpMyna JJId BBIYUCIICHUA MOIYJISL CUJIbI TPCHUSA
CKOJIBXXCHHUA

Frpzp-;"-.r

1.13

Hedbopmarus Tema. Yopyrue u Heynpyrue nedopmaiuu. 3aKoH ynpyrou nedopmaiuu (3aKkoH
I'yka):
F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -ty
F=g. .1 2

R
Cuna 1sprecTu. Y CKOpeHHe CBOOOTHOTO MajIeHHUS.

dopmyna JUTsl BBIYUCICHUS CUJIBI TSDKECTH BOM3H MoBepxHocTH 3emuu: F = mg.
Jismxenue mianet Bokpyr Connna. [lepBas kocmuueckas ckopoctb. HeBecomocTts u
Meperpy3Ku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeIHurHa.
=mi

I/IMHy.]'ILC cucTeMsbl Tea1. I3MeHeHue HMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS 3aMKHYTOI>'I CHUCTEMBI TCII:
D=+, U, =const

PeakTuBHOE ABMKEHHE

1.17

Mexanunueckas padota. @opmyrna a1t BBIYMCICHUS PaOOThI CHIIBIL:

A=F5oosct

MexaHu4yecKkass MOIITHOCTb:




Kunernueckas u noreHuanbHas sHeprusi. @opmyiia 1Jis BHIYMCICHUS] KUHETUYECKON
SHEpPruu:

H!Uz
E . =——
2
118 Teopema o kuHeTHYeCKOM 3Heprun. DopMyiia 11 BBIYMCICHUS MOTEHIMAIBHON SHEPTUU Tea,
' MOJTHSITOTO
Haj 3eMIEi:
E,=mgh
Mexanuueckast SJHEPTHUsL:
E=E.+E P
1.19 . o
3aKoH COXpaHEHUsI MEXaHUUeCKOH sHeprun. Popmyra [ 3aKOHA COXPaHEHUSI MEeXaHUYeCKOU
SHEpPruM B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaieHne MexaHN4eCKOW SHEPrUH MTPU HAJTUUMU CUJIbI TPEHUSI.
[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - F.
YcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 . .
[TonswxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= Aumesﬂaﬁ
14‘3&1‘1:&"1‘3]33&3
JlaBneHue TBEPAOTO Tena.
dopmyna JUTsl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
p= F
5
191 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.
' I'unpocraTtuyeckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopmyrna JUTsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=Pg+DPu,
1.22 3axoH [lackans. I'mapaBandeckuil npecc
3akoH Apxumena. @opmyiia A ONPEAEIICHUS BHITAIKMBAIOIEH CHJIBI, AEHCTBYIOLIEH Ha TENO,
MOTPYKEHHOE B KUAKOCTD WM Ia3:
1.23 -
F Apm. T ng
Ycnosue nuaBanus tena. [InaBanue cyioB U BO3OyXOIUIaBaHHE
1.24 Mexanuueckue KosieOaHus. AMIUIMTY/AQ, MEpHOJ M 4acToTa KojeOanuil. Popmyna,




CBS3BIBAIOILASl YACTOTY U MEPUOJ KOJeOaHM:

1.25

MareMaTHueCKiUil W TPYXUHHBIM MasTHUKU. [IpeBpaimieHue »HEPTUU MpHU KojeOaTeIbHOM
JBHKECHHUU

1.26

3aryxatomue kosebanus. Beinyxnennsie konebanus. Pesonanc

1.27

Mexannueckue BOJHEL HpOIIOJ'H)HBIG U TOICPCUYHBLIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacnpoCTpaHeHHs BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPAHUIE JIBYX CpEI.
WHudpa3Byk u yiabTpa3Byk

1.29

Ilpakmuueckue pabomol

N3mepenue cpenHeil TUIOTHOCTH BEIIECTBA; aAPXUMEIOBOM CHIIBI; KECTKOCTU MPY>KUHBL;
KO3 ¢uimeHTa TPEeHHs] CKOJbKEHUS; padOThbl CWIIBI TPEHUS, CHUJIbl YIOPYTOCTH; CpeaHen
CKOPOCTH JBMKEHHS OpycKa M0 HaKJIOHHOH IMJIOCKOCTH; YCKOPEHHUs OpycKa MpH JABMXKEHUU T10
HaKJIOHHOH TIJIOCKOCTH; YaCTOTHI U TTEpHO/Ia KOJICOaHUH MAaTeMaTHYeCKOTO0 MassTHUKA; YaCTOTHI
158 Hepnona KOJ'I@63HPII>1 HPY)KI/IHHOFO MassTHHKa, MOMCHTAa CHIJIHI, Jlel\/'ICTBYIOHleFO Ha pmqar;
paboThl CWJIBI YIPYTOCTH TMPHU MOIBEME Tpy3a C MOMOIIBI HEMOJIBIKHOTO OJI0Ka; PabOThI
CHWJIBI YIIPYTOCTHU MPHU TOABEME TPy3a C IIOMOIIBIO TTOABHKHOTO OJI0KA.

HccnenoBanne 3aBHCUMOCTH apXUMEIOBON CHIIBI OT 00BEMA MOTPY)KEHHOW YacTHU Telna U OT
TJIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI OT MAacChl Teja; CUJIbl TPECHUS
CKOJIbXKEHHUSI OT CHJIbl HOPMAJIbHOTO JABJICHHS W OT POJia MOBEPXHOCTH; CHIJIBI YIPYTOCTH,
BO3HUKAIOIIECH B MPYKHUHE, OT CTENEHU JehopMarii MPYKHHBI, YCKOpPEeHHs Opycka OT yria
HaKJIOHA HAIpaBJISIONICH; mepruoa (4acToThl) KOJIeOaHU HUTSHOTO MassTHUKA OT JIJTUHBI HUTH,
nepuoAa KoJiebaHWUN TPY)KMHHOTO MAasTHUKAa OT MacChl Tpy3a M JKECTKOCTH MPY>KUHBI;
HCCIeIOBAaHUE HE3aBUCUMOCTH TIEpPHOJia KOJeOaHUH HUTSHOTO MasTHHKAa OT MacChl Tpys3a.
[TpoBepka yciioBHsl paBHOBECHS pblyara

1.30

Dusuveckue s61eHus 6 npupode: IIPUMEPBI ABHXKCHUA C pa3JIMYHBIMU CKOPOCTSIMHU B JKUBOH U
HEKHBOM Impupoae, HCﬁCTBHC CUJIbl TPCHHA B IPUPOAEC KW TCXHHUKE, IMPUIMBBI W OTJIHUBEI,
JABUIKCHHUC IIIIAHCT ConHeunon CHUCTEMBI, PCAKTUBHOC ABUXKCHHUEC XHUBBIX OpraHU3MOB, pblyaru
B TCJIC 4YCJIOBCKA, BJIIMAHHC aTMOC(l)epHOFO JaBJICHHUS Ha JKHUBOM OpraHusM, IIJIaBaHUC pBI6,
BOCIIPHUATHUE 3BYKOB )KUBOTHBIMH, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3XO

131

Texuuueckue ycmpoticmea: CHUAOMETP, NAaTYMKU TOJOKEHHUS, PACCTOSHUS U YCKOPEHHS,
JTMHAMOMETP, TOIIUITHUKK, PAKEThl, phlYar, MOJBM)KHBINA U HETIOJBUKHBINA OJOKH, HAKIOHHAs
IJIOCKOCTh, MTPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/Ibl, YCTPOUCTBO BOAOMPOBOAA,
TUIPaBIMYECKUN Tpecc, MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAacoc, apeoMerp,
9XO0JIOT, UCTIOJIH30BaHUE YIBTPA3BYKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OcHOBHBIE MOJIOKECHUS MOJICKYJI}IpHO'KI/IHeTI/I‘ICCKOﬁ TCOpHU CTPOCHUS BCHICCTBA. Mogenu
TBépHOFO, KHUAKOIo M ra3006pa3H0r0 COCTOSIHUM BEIIEeCTBA. KpI/ICTaJ'IJII/I‘IeCKI/Ie )51 aMOp(I)HLIe
TCIIa

2.2

JlBmwkeHue dactull BemecTBa. CBs3b CKOPOCTHM JIBXKEHHS YacTHIl C TeMIEepaTypoi.
BbpoyHoBckoe nBuxenue, muddysus

2.3

CMauuBaHue U KalmWJIJISIPHBIC ABJICHUA

24

TennoBoe pacCIupCHUC U CIKATHUC

2.5

TennoBoe paBHOBecHE

2.6

Buyrpennss sHeprus. PaGora u Teruiomepenaya Kak CIOCOOBI M3MEHEHHUS BHYTpPEHHEH
SHEPrUu




2.7

BI/I,Z[BI TCILIONCpCaAavm: TCIJIOMPOBOJHOCTb, KOHBCKIMS, U3JTYUCHUC

HarpeBanue u oxnaxaenue ten. KoamuecTBo TeIioTel. Y 1eiibHas TEIUIOEMKOCTb:

2.8 O=cml(t,—t,)
3aK0H COXpaHEHHS SHEPTHH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 O+0,+..=0
Hcnapenne m xonaeHcauus. M3MeHEHHE BHYTPEHHEM SHEpPIMM B IIPOLIECCE HCIIAPEHUS U
2.10 KoHAeHcanuu. Kunenue sxuakoctu. Y aeapHas TerioTa mapooodpasobanus: L = Q/m
211 Braxxnocts Bo3myxa
[InaBnenne u Kpucraum3anus. V3MeHeHHe BHYTpEHHEW OJHEPruud NpH ITUIABJICHUH U
KpUCTAJUTH3alUU. Y IeTbHAs TEII0Ta TIJIaBJICHUS:
2.12 a2 o
m
213 BHyTpeHHsIsSI SHEPTHsI CTOPaHus TOTUTHBA. Y IeIbHas TEIIOTa CropaHust TorkBa: = Q/m
2.14 [Tpunnume! padoTe! TeroBeix aeurateneit. KI1/1 remmoBoro auraTess
Ilpakmuueckue pabomol
N3Mepenne ynenbHON TEMIOEMKOCTH METAUIMYECKOr0 IUJIMHIIPA; KOJIMYECTBA TEIUIOTHI,
MOJTYYEeHHOTO BOJIOM KOMHATHOUW TeMmmeparypbl (MKCHPOBAHHOW MAacChl, B KOTOPYIO OMYIIEH
215 HAarpeTbli UWIWHAP; KOJHMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThiM UWIMHAPOM, MOCTE
' ONyCKaHHWSI €ro B BOJYy KOMHATHOW TEMIIEpaTypbl; OTHOCUTEJIBHOW BIIAXKHOCTH BO3/yXa;
YACIBHOM TEIJIOTHl IUIaBJICHMS JbJa. MccinenoBaHue W3MEHEHHUS TEMIIepaTypbl BOJIbI MPU
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHOW M TOpPSYCH BOJIBI;
npolecca uCnapeHust
Qusuueckue s6l1eHUss 6 Npupooe: TOBEPXHOCTHOE HATSHKEHUE W KalWJULIPHBIC SIBICHHUS B
2.16 MPUPO/JIE, KPUCTAILIBI B TIpUpPO/IE, uznydenrue ColHIla, 3aMep3aHne BOJ0EMOB, MOPCKUE OpHU3HI;
00pazoBaHUE POCHI, TYMaHa, HHES, CHEeTa
Texnuueckue ycmpoticmea: KalWJUIsIpbl, IPUMEPbl UCHOJIb30BAHUS KPUCTAJUIOB, KUJIKOCTHBII
2.17 TEPMOMETp, JaTYUK TEMIEpaTrypbl, TEPMOC, CHUCTEMA OTOIUIEHHS JOMOB, THUIPOMETPBHI,
TICUXPOMETP, MapoBasi TypOUHA, IBUTaTE)Ib BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBLIE SABJIEHWA
3.1 DnekTpusanus Teil. /[Ba Bua aIeKTpUUECKUX 3apsiioB
3.2 B3aunmoelictBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO0 3apsiaa
34 Onektpuueckoe mnojue. Hanpsok€HHOCTh snekTpuyeckoro mnotid. [lpuHnun cynepno3uuuu
' ANEKTPUYECKHX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsiioB. [leficTBHE HIIEKTPUUECKOTO MOJS Ha 3JIEKTPUUYECKUE
' 3apsbl. [TpOBOJTHUKY U TUANEKTPUKU
[TocrosiHHbIM 3nekTpuyeckuid TOK. [leficTBus anexkrpudyeckoro Toka. Cuna toka. Hanpspkenue.
l=qg/t,U=A/
3.6 q q
3.7 DIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTHUBIICHHE:




R =pl/S

38 3akon OmMa juist yuactka snekrpuueckon memu: | = U/R
[TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
1, =1,. U=U,+U,. R=R,+R,
3.9 [MapannensHoe coeTMHEHNE POBOAHUKOB PAaBHOTO COMTPOTHBIICHUS:
U=UyI=1I+1 R:%.
CMmenranHblie COSAMHEHUS TPOBOTHUKOB
310 PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHUTHOE TMOJE€ MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIAH
3.13 MarHuTHO€ T0JIe TIOCTOSIHHOTO MarHuTa. B3anmoieficTBre TIOCTOSIHHBIX MarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnbiter @apazes. SBneHne anekTpoMarauTHON HHAYKIuH. [IpaBuso Jlenma
IIpakmuueckue pabomol
W3MepeHne 37eKTpUYECKOTr0 CONPOTUBJICHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUUECKOTO TOKa;
pabOTHI ANMEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOLIETO B IPOBOJAHUKE (PE3UCTOPHI,
3.16 JaMII04Ka), OT HalpsHKEHHUs Ha KOHIIAX MIPOBOJIHUKA; 3aBUCUMOCTU COIPOTUBIICHUS OT JUIMHBI
IIPOBOJIHUKA, IJIOIIAIN €r0 HONEPEYHOTO0 CEYEHUS U YIIbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBmiia Il AJIEKTPUYECKOIO HANPSDKEHUS IPU MOCIEeI0BATEIbHOM COEAMHEHHH
IIPOBOJIHUKOB; MpaBWila Ul CUJIbI 3JEKTPUYECKOIO TOKA IpPH MapajuleIbHOM COEIUHEHUU
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue s61eHUs 8 npupooe. SIEKTPUUECKUE SBJICHUS B aTMocdepe, 3JIEKTPHUECTBO
3.17 KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMJH, Jpel( MOII0COB, POJIb MAarHUTHOTO MOJIS JUIS
KHU3HU Ha 3emiie, OJIIPHOE CHUSIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOIN, amIepMeTp, BOJBTMETP, pPEOCTaT, CUYETUHK
318 JIEKTPUUYECKON SHEpIruu, 3JIEKTPOOCBETUTEIbHBIE npudopsl, HarpeBaTtejbHbIe
NIEKTPONpUOOpsl  (IpUMEphl),  IEKTPUUYECKHE  NPEAOXPaHMUTENH,  SJIEKTPOMArHuT,
3JIEKTPOBUraTelb MOCTOSHHOTO TOKA, TEHEPAaTOP MOCTOSIHHOTO TOKA
3.19 OnexkTpoMarHuTHbIE BOJIHBL. [1IKkana 37eKTpOMarHUTHBIX BOJIH
3.20 JlydeBas mojienb cBeTa. IIpsMosinHeliHOe pacipoCcTpaHeHHEe CBEeTa
3.21 3aKkoH oTpaxeHwus ceera. [lnockoe 3epkaino
3.22 [Ipenomnenne cera. 3aKOH MPEIOMIIEHHS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xon mydedt B muH3e. PokycHoe pacctosiHue TuH3bl. OnTrdeckas cwia qua3sl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTHuecKue npuoopsl
326 Ipakmuyeckue pabomol

##HPar###l13mMepenrie  ONTUYECKON Cuiibl coOuparomield JIMH3bL, (POKYCHOTO pPAacCTOSHUS




coOuparomield JIMH3bl (M0 CBOWCTBY paBEHCTBAa pa3MEpOB IMpeaMeTa M M300pa’keHHs, KOrja
MPEeIMET PacIoIOKEH B TBOWHOM (DOKyCe), TOKa3aTessl MPEeIOMIICHHS CTEKIIA.
###Par###lccnenoBanne CBOMCTBA M300paKCHHS, TOTYYECHHOTO C TIOMOINBID COOHMpAIOIICH
JIMH3BbI, HU3MCHCHHUA q)OKYCHOI‘O pacCTosAHrd ABYX CJOKCHHBIX JIMH3; 3aBUCHUMOCTHU YIJia
MIPETIOMJICHHUSI CBETOBOTO JIyda OT yIJIa MaJICHHs Ha TPAHHIIE «BO3YX — CTEKIIO»

Dusuneckue s161eHUs 8 npupoc)e.‘ 3aTMCHU A COJIHIIa n .HyHI)I, OBETa TCJI, OIITUYCCKUEC SABJICHUA B

3.27
atMocdepe (mBet Heba, pedpakius, paayra, MUPax)

3.28 Texnuyeckue ycmpoticmea. OYKH, IEPUCKOII, (OTOAIIIAPAT, ONTHUYECKHAE CBETOBO,IBI

4 KBAHTOBBIE SBJIEHUA

4.1 PamnoaktuBHOCTE. Anb(a-, 6era-, ramMa-u3nydeHus. Peakiun anbpga-u OeTa-pacnaaa

4.2 OmnsiTel Peszepdopaa o paccestnuto anbda-yactuul. [1nanerapHas Moaens aToMa

4.3 CocraB atomHOTO siapa. M30TomsI

4.4 [Tepuon nmonmypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOr0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHbIN paJMOaKTUBHBIN (OH, KOCMUYECKUE JTy4H,

4.6 pPaZAMoaKTUBHOE U3JIydYE€HUE MPUPOJHBIX MUHEPAJIOB, JEMCTBUE PaIMOAKTUBHBIX U3JIydE€HUN Ha
OpraHu3M YeJoBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, WHIMBUAYaJIbHBIN H03UMETp, Kamepa BuibcoHa,

AJIepHasi JHEPreTUKa
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