


HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON HpPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYarOIIMXCS W OpPraHU3alUI0 H3YyYEHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJBbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBiIsieT Haubosnee sICHble O0O0pasibl MPUMEHEHUS HAY4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TPEIIOJIaracT OBJAJCHHE
CIIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUSA M (pOpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEJICTABICHUNA O PONM (U3UKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

I[OCTI/I}KGHI/Ie 9THUX ueneﬁ nporpaMmsbl 110 (I)I/ISI/IKC Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3a1aY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHMYCCKUX, TCIUIOBBIX, JJICKTPUYCCKMX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSX;

IPHOOPETCHUE YMEHUH OIUCHIBATH U OOBSICHATH (PM3MUCCKHUC SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX 17}
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOIIONAaTh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOcHHUE TPUEMOB paboThl ¢ MHpOpMaIruel (pU3NIEeCKoro cojaepKaHus,
BKJTFOYas. WHPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSAX (DH3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (U3HUECKON HAYKH.

Ha um3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoguTcsa 238 dacoB: B 7 kiacce — 68 dacoB (2 Waca B HEMIEIIO).

[Ipennaraemsiii B mporpamMmMe 1o (GU3HMKE MEepPeUeHb JT1ab0pPaTOPHBIX PadboT H
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTEIb JeJaeT BRIOOp MPOBEACHUS
7a00OpaTOpHBIX PabdOT W OMNBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4Jaroluxcs, COUCKa 3KCIEPUMEHTANBHBIX 3aJaHU, MpeJJIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Pu3uke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIETr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemuocts u3mMepenunilt. MexiyHapoaHasi cucTemMa €MHHUII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Tena. B3auMoCBsI3p MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmogenue  siBACHUW,  OOBSCHSIONIUXCS  MPUTSDKCHUEM  WIH
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBUkKeHUU. Pacuér myTtu u
BPEMEHHU JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuta Kak XapakTepuCTHKa B3auMojeucTBus Ten. Cuia yrnpyrocTd M 3aKoH
I'yka. M3aMepenne cuiibl C TIOMOIIBIO JUHAMOMETpa. SIBICHHE TATOTEHUS U CUJa
TsokecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHU U TPEHHE NOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHeHHME Macc M0 B3aUMOJEHCTBUIO TEJL.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEM.



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJI€HHMsS Tra3a OT o0bEma, Temmneparypbl. llepenaua paBieHus
TBEPABIMU TEJIAMH, XKUAKOCTAMU M ra3aMu. 3akoH [lackansa. [lHeBMaruueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHHUS JKUIKOCTU OT TriayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocgepHOTO
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€Ja U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcClOBHE IJIaBaHUS TeJl: MJIABAHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIe OT 00bEMa MOrpy>KEHHOM B
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AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAIIKMBAIOMIEH  CWIIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAJIKUBAIOLIEH  CHJIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHeprus. KuHeTtmyeckas W NOTEHUHMANBbHAsT JHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.

4. N3ydeHune 3aK0HA COXpPaHEHMS] MEXAHUYECKON DHEPIUU.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYeCcKor HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIBHOM HANpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(eccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTaLMd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUM NOJis PELICHUs 3a1ady B
00JIaCTH OKpY’Kalollled Cpeabl, IUIAHUPOBAHUS TMOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpelibl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHHUs;

e 8) aganTanMu K M3MEHSIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCHCTBMU TMpPHU BBHINOJHEHUU HCCIEIOBAaHUN U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM yHucie GOpMYITHPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

e — OCO3HaHHE JAePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
[1)76370 478

e — IUJJAHUPOBAHHME CBOEr0 PAa3BUTHUA B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e — CTpEeMJICHHE aHAIU3UPOBATDH U BBISBIATH B3AUMOCBSI3U MIPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3MUECKUX 3HAHUM;

e — OLEHKA CBOUX JECUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpexny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOEHHsA mMporpaMMbl O (U3MKE HA yPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIIMU, OCHOBaHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMBbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3M TMPHU HU3YyYEHUU (PUBHUECKHUX
SBJICHUN U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AKJIIOUEHUMN, BBIJBUTATh TMIIOTE3bI O B3aUMOCBS3IX
($u3HUECKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 perieHus: y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKNE AECTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(U3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOE UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TIPUMEHUMOCTb H JOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEAEHHOTO HAOIOICHMSI, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIOI0KEHUS 00 X PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UH(OOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHDBIC y‘leﬁHble IleﬁCTBHHZ

B XoJe oOCyXJeHus y4deOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,;

COTIOCTABJIATh CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
Juasnora, 0OHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPQXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABISITh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIeI0BAHUS, IPOEKTA);

NOHUMATh W HKCIOJb30BaThb  NIPEUMYIIECTBAa  KOMaHIHOW U
WHJIUBUIYaJTbHOW pabOThl MpHU pPEIICHUH KOHKPETHOM (Quznueckoi
npo0JIeMBbl;

NPUHUMAThH 1I€JTM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTI)KEHHUIO: paclpeleNisiTh poju, OOCYyXJaTh TMPOIECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh paOOThI, IOCTUTAsl KaUeCTBEHHOTO Pe3ysibTaTa Io
CBOEMY HAIPABICHUI0O U KOOPAWHUPYS CBOM JICHCTBUA C JPYTHUMHU
YIeHAMU KOMAaH/Ibl;

OIICHUBATh KA4eCTBO CBOETO BKJAJa B OOIIUNA TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
TUTsE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PANMMUYHBIX  TMOAXOJAX TMPHUHATUS  PEIICHUMA
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpEJjiaracMble BApUAHThI PEIICHUM;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSACHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh ce€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJ€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU pelIeHnH GU3NYECKUX 3a7a4 WIN
B YTBEPKIECHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPABO IPYTroTo.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiaacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, THIOTe3a, CAUHUII (PU3UUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICHCTBHUE TE€J, pPAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHHsI, Tepefnaya JAaBJICHUS TBEPIBIMU TEJNaMH, KUAKOCTIMH U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIE:
IpPUMEPHI JIBIKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
npUpojie, ACUCTBHE CHJIBI TPEHUS B TPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIUuaru B
TEJIe YeJIOBEKa, MPU 3TOM MEPEBOJIUTH MPAKTUIECKYIO 3a7a4y B YUCOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) PU3NYECKUX SBICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, Cujla TpEeHud, [AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOIIHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO0 JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi M MOTEHUUANbHASI HEPrusi), NMpuU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYUECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIHMYMH, HUX
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMYUHY C JPYTHMH BEIMYUHAMH,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOJb3Ys TpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpAaHEHUS MEXaHHMYeCKOn
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMUCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHUS, MPOIIECCH] U CBOWCTBA TN, B TOM YHCIIE
U B KOHTEKCTC CHTyallMid TNPaKTUKOOPHEHTUPOBAHHOTO XapakTepa:
BBISBJISATh PUYMHHO-CJIC/ICTBCHHBIC CBS3U, CTPOUTH OOBsSCHEHHE W3 1—2
JOTHYECKUX IIaroB ¢ OMOpOoW Ha 1-2 M3yueHHBIX CBOMCTBA (PH3MUECKHUX
SABIICHUH, PU3NYIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THbIC 3amadyd B 1—2 JeHCTBHS, WCIONB3ysS 3aKOHBI H
dbopMyIbl, cBs3bIBaKOIMNE (U3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUeCcKue
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOMUMBIC JIJIsi PEIICHUS 3aj]a4, OIICHUBATh PEAIMCTUIHOCTH
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO pEUIUTh MpPH MOMOIIU
($u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUIMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PUBUYECKUX SBICHUN WU
buzuIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHIbBl M TEMIEpaTypbl C MCIOJb30BAHMEM AaHAJIOTOBBIX U
UpoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKOM BEIUUUHBI OT
JIPYrol C WCIOJB30BAHUEM TMPSAMBIX H3MEPEHHUH (3aBUCHMOCTU IyTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU [IBIDKCHUS TeENa, CHIIBI
TPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT TUTOIIAJN COMPUKOCHOBEHUS TEJl, CHJIBI
yIIPYTOCTH OT YJIMHEHHUS TPYKHUHBI, BRITAIKUBAIONMIEH CHIIBI OT 00BhEMaA
MOTPYKEHHON YacTH Teja M OT IUIOTHOCTH JKHJIKOCTH, €€ HEe3aBHCHUMOCTHU



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOTO HCCIICIOBAaHUS, COOWMpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUsS, CIEeNys MPEIOKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NPEIJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUJAKOCTH WM TBEPJAOTO TeJa, CHJIA TPCHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOMpaTh AIKCIICPUMEHTAIBHYI) YCTAaHOBKY W
BBIYHCIISITh 3HAUCHUE NCKOMOMW BEJTUYMHBL;

COOJIO/IaTh MpaBUIIa TEXHUKU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBI, TEPMOMETp, JUHAMOMETP, COOOIIAIONIUECS COCYIbI, OapomeTp,
pBIYar, IOJBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THUIPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaX (PU3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUYSCKUX 3HAHUH B IOBCETHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (pU3MYECKOTo  coAepiKaHWs, CIPaBOYHBIE MaTepHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH()OPMAITUU U3 OJHOU 3HAKOBOIM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHMS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALMHU (PUIUUECKOTO COAEPKAHUSA, B TOM
quciae MyOJIMYHO JAeNIaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU O3TOM T[PaAMOTHO HCIOJIb30BATh
U3YYCHHbI TOHATHMHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBINOJHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAHHMM paclpeaearh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEAUTh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHUCTBUE, YUYUTHIBASI MHEHUE OKPYKAFOLIUX.
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YaCTHUI| BEIIECTBA. 94
ArperatHblie bubnuorexa LIOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f4161
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Hroro no pazneny

21

Pa3nen 4. JlaBnenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

[laBiienue.
[Tepenaua naBneHus

bubnuoreka [IOK

4.1 TBEPBIMU TEJIAMH, 3 https://m.edsoo.ru/7f4161
KHUIKOCTSAMH U 94
rasam.
Tlasrenme bu6mmoreka [IOK
4.2 ) https://m.edsoo.ru/7f4161
KUIKOCTH.
94
bubmmoreka [{OK
A
4.3 MochepHoe 6 https://m.edsoo.ru/7f4161
JIaBJICHUE.
94
[elictBue
bubmmoreka [{OK
JKUJIKOCTH U Ta3a Ha
4.4 . 7 3 https://m.edsoo.ru/7f4161
MOTPYKEHHOE B HUX 94
TENO. T
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bu6moreka [IOK
5.1 PaboTa 1 MOIITHOCTH 3 1 https://m.edsoo.ru/7f4161
94
MbocThie bu6moreka [IOK
5.2 P 5 1 https://m.edsoo.ru/7f4161
MEXaHHU3MBbI
94
Mexanndeckas bubmotera [JOK
5.3 4 1 https://m.edsoo.ru/7f4161
SHEPrus
94
Hroro mo pazgeny 12
[ToBTOpEHME. 3
OBIIEE KOJIMYECTBO
YACOB I1O0 68 12

I[TPOTPAMME
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KAJIEHIAPHO-TEMATHYECKOE IIVTAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoTsI

Jlabop
aTopH
bie

pa6oTt

bl

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBareib
HbIe pecypchl

dusuka u eé poJib B
MO3HAHUH OKPYKAIOLIEro
Mupa

®du3nKa — HayKa o
npupoje. SBieHus
npupoipl. dusndeckue
SBJICHUSI: MEXaHUUYECKHE,
TEIJIOBBIE, ATEKTPUYECKHE,
MAarHHUTHBIE, CBETOBBIE,
3BYKOBBIE.

OuznyecKkue BeIUYNHBL.
N3mepenune puzndecknx
BeIMYUH. PU3NYECKHE
npubopsl. [lorpemHocTs
U3MEpPEHUH.
MexnyHapoaHas cuctema
€IMHULL.

JlaGoparopHasi padora «
Onpenesienne pa3mepon
MaJbIX Tes». TexHnka
0€30MaCHOCTH.

0,5

JlaGopaTropHasi padora «
Onpenesienue neHbl
AeJIeHHus] IIKAJbI
U3MEpHUTEILHOr0
npudopa» Texuuka
0e30IaCHOCTH.

Ypok-uccnenoBaHue
«3mepenune TemmepaTypsl
P TIOMOIIIX KHUJIKOCTHOTO
TEPMOMeETpa U JaT4uKa
Temreparypb» TexHHKa
0e30IMacHOCTH.

0,5

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYK1

Bbubaunoreka
LHOK




M3YYal0T MPUPOTY.
EcrecTBeHHOHAay4HBIN
METO/I IO3HAHUS:
HaOJII0IeHUE, IOCTAHOBKA
Hay4yHOTO BOIPOCA,
BBIJIBUYKEHHE TUIIOTE3,
AKCIIEPUMEHT II0 MPOBEPKE
TUIIOTE3, 00OBICHEHUE
HaOJII01aEMOTO SIBJICHHUS.
Onwucanue GU3NIECKUX
SIBJICHUH C TTIOMOIIBIO
MOJICTICIA.

https://m.edsoo.r
u/ff09f72a

Ypok-uccnenoBanue
«IIpoBenenue
HCCTIEA0BAHUS TI0 MPOBEPKE
TUTIOTE3bI: JATbHOCTh
MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM 00JbIIIe, YeM O0JIbIIe
BBICOTA ITycKa» TexHuKa
0€301acHOCTH.

IlepBoHayaabHBIE
CBeJleHHsl 0 CTPOEHUH
BelllecTBa

CrpoeHue BelecTBa: arToMbl
Y MOJIEKYJIbI, UX pa3MEpBI.
OnbIThI, TOKa3bIBAIOIIIE
JMCKPETHOE CTPOCHUE
BEIECTBA.

bubnnoreka
LHOK
https://m.edsoo.r
u/ff09fela

JIBrykeHre yacTuil
BemecTBa. OMbBITHI 110
0OHapyKEHUIO IEHCTBUS
CHJI MOJIEKYJIIPHOTO
MIPUTSKEHUS.

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a013e

Ypok-uccnenopanue
«OTBITHI 110 HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUs
razoB». Th. CBs3b ckopocTH
JBUKEHHUS YaCTHUIL C
TEMIIEpaTypOHu.
bpoyHoBcKOE ABUXKEHUE,
mddy3us.
B3anmoperictBue yactun
BEILECTBA: IPUTSKCHUE U
OTTAJIKUBAHUE.



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

ArperatHbie COCTOSIHUSI
BEILECTBA: CTPOEHHE ra30B,

10 . . 1
WKHUJKOCTEN U TBEPABIX
(KpUCTaNIMYECKUX) TEI.
B3anmocBs3bp Mexay
CBOMCTBAaMH BEIIECTB B
bubanorexa
pa3HBIX arperaTHbIX
HOK
11 COCTOSIHUSIX U UX aTOMHO- 1
MOJIEKYJISIPHBEIM CTPOECHUEM https://m.edsoo.r
yip p ' u/ff0a0378
OCoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIEL.
BUKEHHE U
A . 21
B3aHUMOJEHCTBHE TeJI
Mexannueckoe OBIDKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBIDKCHHE.
bubanorexa
OnbiT «Onpenenenue OK
12 CKOPOCTH PaBHOMEPHOTO 1 1
e — https://m.edsoo.r
p u/ff0a05c6
JKUAKOCTH, MOJIEIIN
3JIEKTPUYECKOTO
aBTOMOOWJIS M TaK J1ajee).
Ckopocts. Cpenusst
CKOpOCTb MpHU
bubnuoreka
HEPaBHOMEPHOM JIBH>KEHUU.
HOK
13 OmnbiT «OnpeneneHue 1
cpeaHer CKOpocTH Opycka https://m.edsoo.r
p p Py . u/ff0a079c
WJIY IapuKa N0 HAKJIOHHOM
IIOCKOCTH.
bubnuoreka
14 Pacuét nytu u BpeMeHu 1 HOK
IBIDKECHUS. https://m.edsoo.r
u/ff0a0aed
SIBrieHre nHEepUUU. 3aKOH
. bubnuoreka
uHepuuu. Bzaumoneicteue
LHOK
15 TEeJ KaK MpUYrHa 1
H3MEHEHIS CKODOCTH https://m.edsoo.r
p u/ff0a0c10
JIIBUKEHUS TeIl.
Macca kak Mepa
HUHCPTHOCTHU TECJIA. Bubnuoteka
16 [InoTHOCTH BerecTBa. 1 [HOK
CBS3b IIOTHOCTH C https://m.edsoo.r
KOJINYECTBOM MOJIEKYH B u/ffOaOfee
ennHnIle 00bEMa BEIIECTBA.
17 JlabopaTopHasi pabora 1
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https://m.edsoo.ru/ff0a0fee

«OmnpenesieHue NJIOTHOCTH
TBEPAOrO Tesia». Texnuka

0€30MaCHOCTH.
bubnuoreka
18 Cuiia KaK XapaKTepucTUKa LIOK
B3aMMOJICHCTBUS TEI. https://m.edsoo.r
u/ff0al23c
19 Cuna ynpyroctu. 3akoH
I'yka.
JlabopaTopHas padora
«/3yueHue 3aBUCHUMOCTH
20 pacTsKeHust
(nepopmanuu) NpyKMHBI
OT MPUJIOKEHHOH CHJIBDY
TexHuka 0e30MaCHOCTH.
21 SIBnenne tarorenus. Cuma
TSDKECTH.
bubnmmoreka
22 Bec Tena. [OK
https://m.edsoo.r
u/ff0al778
bubnuoteka
23 Cuna TsKeCTH Ha IPYyrux LIOK
IJIaHETax. https://m.edsoo0.r
u/ff0al1502
bubnuoreka
24 H3mepeHune cuiel ¢ LIOK
MOMOIIbIO TMHAMOMETpA. https://m.edsoo.r
u/ff0al8cc
bubnuoreka
25 HeBecoMocTsb. HOK
https://m.edso0.r
u/ff0al778
Croxxenue cui, bubnuoTeka
26 HaIpaBJICHHBIX 110 OJHOM LHOK
MPSMOi. https://m.edso0.r
PaBHOzelicTBYIOIIAS CHIL. u/ff0ala70
CnoxxeHue Cuil,
97 HaIpaBJIEHHBIX 110 OJIHOMN
MIPSIMOM.
PaBHOzElCTBYIOIIAsA CHIL
bubnuoreka
28 Cuna TpeHusl. HOK

https://m.edsoo.r
u/ff0alb9c
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TpeHue CKONbKEHUS U

Bbubauoreka

29 TpeHue nokosi. Tpenue B 1 HOK
HPHPOJE ¥ TeXHHKE https://m.edsoo.r
u/ff0alcc8
JlabopaTopHasi pabora
«/3yueHue 3aBUCUMOCTH
CIJIbI TPEHUs
30 CKOJIb;KEHUS 0T Beca TeJjia 1
U Xapakrtepa
CONMPHUKACAIOUIUXCS
nosepxHocrein» Texnuka
0€30MacCHOCTH.
Pemienue 3a1au 1o Temam:
«Bec Tenay, «I'paduyeckoe bubnmorexa
31 M300paKeHUE CHID), 1 HOK
«CILIED) https://m.edsoo.r
’ u/ff0alde0
«PaBHOAEHCTBYIOIIAS CHAID»
KounrpoJsbHas padora
«MexaHu4eckoe
JBH:KeHHe», «Macca,
32 ILIOTHOCTBY, «Bec Tesay, 1
«I'padnueckoe
U300pakeHue CUJI,
«Cuabi»
JdaBJyieHne TBEPABIX TeJl, 21
JKMIKOCTeH U ra3oB
HaBnerue. CnocoObl Eubmiorexa
33 YMEHBIIECHUS U YBEIIMUCHUS 1 HOK
J— https://m.edsoo.r
u/ff0a20a6
JlaBieHnwue raza. bubnuoreka
34 3aBUCHUMOCTE JTaBJICHUS 1 LHOK
rasa ot ooréma, https://m.edsoo.r
TEMIIepaTyphl. u/ff0a2376
Ilepenaua naBneHus bubnuoTeka
35 TBEPJBIMH TEIAMH, 1 LHOK
JKUAKOCTSIMU U Ta3aMH. https://m.edsoo.r
3akoH [lackais. u/ff0a25b0
bubnuoreka
36 IIneBMaTHUYECKHE MAIIIMHEI. 1 HOK
https://m.edsoo.r
u/ff0a2718
3aBUCUMOCTD JIaBJICHUS bubnuoreka
37 AKHUJIKOCTH OT TJTyOHHBI. 1 I[HOK

I'mppocratnueckuit

https://m.edsoo.r
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rapaJioKc. u/ff0a2826
bubnuoreka
LOK
38 CooOmmarormuecst COCY/Ipl. httos://m.eds00.t
u/ff0a2970
bubnmmoreka
39 I'mppaBinnueckue [HOK
MEXaHU3MBbI. https://m.edsoo.r
u/ff0a3136
Ypok — uccienopanue
«3aBUCHMOCTh
BBITAJIKUBAIOIIEH CHITBI,
40 JIEMCTBYIOLIEH HA TEJO B
KHJIKOCTH OT 00BbéMa
MOTPYXEHHOM B KUIKOCTh
YaCTH TeJla M OT IUIOTHOCTH
KHUJIKOCTH.
AtMmocdepa 3emn u
aTMoc(epHOe J1aBlICHHUE.
bubnmmoreka
[IpuumHEI CylmecTBOBaHUS
. [HOK
41 BO3IYIITHOM 000JI0UKH
3eMiti. 3aBUCUMOCTD htps://m.eds00.t
u/ff0a2b5a
aTMOC(hEepHOTO AABJICHUS OT
BBICOTHI HaJl yDOBHEM MOPSI.
bubnuoteka
42 N3mepenue atmochepHOTro [IOK
JTABJICHMUSI. https://m.edsoo.r
u/ff0a2b5a
bubnuoreka
N3mepenue atmochepHOTro
43 aBJIeHUS. OMBIT HOK
A
Toppuuemu https://m.edsoo.r
u/ff0a2da8
bubnuoreka
3aBUCHMOCTD
44 aTMOC(hepHOTO TaBJICHHS OT HOK
BBICOTHI HaJl YPOBHEM MODSI https://m.edsoo.r
u/ff0a2fc4
bubnuoreka
45 [TpuGops! s U3MepeHus LHOK
aTMOC(EpHOTO JaBICHHUS. https://m.edsoo.r
u/ff0a2fc4
JleiicTBUE KUAKOCTH U Taza bubnuoreka
46 Ha MOTPYKEHHOE B HUX [IOK
Teno. BeITanikuBaroras https://m.edsoo.r
(apxumenoBa) cuia. u/ff0a3276
47 3akoH Apxumena.
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JlabopaTopHasi pabora

«Onpenesienue
. bubnuoreka
BBITAJIKHBAIONIEH CHJIBI, OK
48 AeiicTBYIOLIEl Ha TeJlo, 1 1
HOIDVIKCHHOE B https://m.edsoo.r
Py u/ff0a33fc
JKHIAKOCTh» TexHuka
0€30IacHOCTH.
JlabopaTopHas pa6ora no
Teme «HccaenoBanue
bubnnoreka
3aBHCHMOCTH Beca TeJia B OK
49 BOJIE OT 00bEéMa 1 1
MOrPY:KEHHOM B JKMJIKOCTh hitps://m.eds00.c
Py ! u/ff0a3514
yacTtu Teaa» Texnnka
0€30IacHOCTH.
bubnnoreka
50 [InaBanwue Tel. 1 HOK
https://m.edsoo.r
u/ff0a3a96
JlabopaTopHas pa6ora
«KoHcTpynpoBanme
51 apeoMeTpa Wi 1
KOHCTPYMPOBaHHUE JOAKHU
U omnpeesieHue eé
rpy30N0AbEMHOCTH
bubnmoreka
52 Bo3snyxormiaBanue. 1 HOK
https://m.edsoo.r
u/ff0a3654
KonTpoabHasi padora
53 «JlaBjieHHe TBePABIX TeJl, 1
JKMJKOCTEH U ra3oBy.
Pa6oTa n MOIIHOCTD. 12
JHeprus
bubnnoreka
54 Mexanuveckas padora. 1 HOK
https://m.edso0.r
u/ff0a3f82
bubnuoreka
55 Mo1HOCTb. 1 HOK
https://m.edsoo.r
u/ff0a3f82
[IpocThie MEXaHU3MBI:
56 peruar, OJI0K, HAaKJIOHHAs 1
IIOCKOCTh
57 IIpocThie MEXaHU3MBI: 1
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pbIyar, OJIOK, HAKJIOHHAS
IUTOCKOCTH. [IpaBuiio
paBHOBECHS pbIyara.

Pbruaru B TexHuKe, OBITY U

npupoje. Jlabopatopuas bubnuoreka
58 pabora «MccnenoBanune 05 [IOK
YCJIIOBU paBHOBECHS https://m.edsoo.r
pbryara» TexHuka u/ff0a478e
0€30IacCHOCTH.
[IpuMeHeHue npasuiia bubnuoreka
paBHOBeECHS pblYara K [HOK
59 0510Ky. «30JI0TO€ IIPABUIION https://m.edsoo.r
MEXaHHUKU. u/ff0a48a6
Koadpunuent noneznoro
JIEUCTBUA MPOCTHIX
MEXaHU3MOB.
60 JlaboparopHas paboTa 0.5
«3mepenune KII1/]
HAaKJIOHHOH IIJIOCKOCTH
Texnuka 6e30MacHOCTH.
bubnuoreka
61 IIpocTeie MEXaHU3MEI B LIOK
OBITY M TEXHUKE. https://m.edsoo.r
u/ff0a4c48
MexaHnueckas Heprusi.
Kunernueckas u bubnuoreka
62 MOTEHIMAIbHAS SHEPTUsl. HOK
[IpeBpatienue oqHOTO BUIA https://m.edsoo.r
MEXaHUYECKON PHEPTUHU B u/ff0a4252
JPYroii.
3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPTUH. bubnuoreka
63 YPOK 3KCIIEpUMEHT LHOK
«M3ydeHue 3akoHa https://m.edsoo.r
COXPaHEHHS MEXaHUUECKOM u/ff0a4360
SHEPTUN»
YPOK-DKCIIEPUMEHT 110 TEME
«IKCIEPUMEHTAIIbHOE
ompeseneHue paboThl CUITBI
64 TPEHMSI IPU PABHOMEPHOM 1
JBUKEHUHU TeJa 0
TOPU30HTAIBHOMU
MMOBEPXHOCTU.
65 KonTpoabHas padora

«Pa0oTa 1 MOIIHOCTD.
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JHeprus».

IloBTOpEHUE 3
HOBTOprI/Ie OCHOBHBIX BuGMoTeKa
66 I;OHHTI/II/I " gego;lOB Kypca . I1OK
Kacca, ODODIICHHT https://m.edso00.r
SHaHHH. u/ff0adee6
HOBTOprI/IC OCHOBHBIX Bu6moTeKa
- I;OHSITI/II/I " (1;46;01103 Kypca . TTOK
iacea, ODODIICHHC https://m.edsoo.r
SHaHUH. u/ffOa4ffe
[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB Kypca
68 7 knacca, 00001IeHHE 1
3HAHUM.
OBIIEE KOJIMYECTBO YACOB 68 13

10 ITTPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
®dusuka, 7 kinace, [leppimkun A.B, OO0 «IPO®A»; AO «M3narensctBo [IpocBemienuey;

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

®dusuka, 7 kinace, [lepeimkun A.B, OO0 «IPO®Ay»; AO «M3natenscTBo [IpocBemenne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

e http;//www.physics.ru/
e http://www.fizika.ru/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
ITPOLECCA

YYEBHOE OBOPYJIOBAHUE
CIIpaBOYHBIC TAOJHIIBI, KOMILJIEKTHI 000PYA0BaHUS IS PPOHTATBHBIX
IKCTIEPUMEHTOB

OBOPYJIOBAHHUE JIUIsA TIPOBEJAEHUSA JIABOPATOPHBIX,
INPAKTUHYECKHUX PABOT, JEMOHCTPAIIMI
KOMIIBIOTEP, MPOEKTOP


http://www.fizika.ru/
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