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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTE€NbHON MPOrpaMMbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€rom ¢enepaibHoi pabodel mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU OOYYarOUIMXCs M OPraHU3aLlUI0 H3YyYEHHUS
¢u3nKN Ha NEATENbHOCTHOW OCHOBe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuud tpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEJIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[Iporpamma no ¢usuke ycTaHaBIMBAaET paclpeerieHrue yueOHOro Marepuania
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

dusrka ABISIETCS  CHCTEMOOOpa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX TPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB
U SBJICHUM, W3ydyaeMbIX XHUMHUEW, OHOJIOTHMEH, aCTPOHOMHEH U (PU3HUECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOYyYeHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUIUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOMIUMH €CTECTBEHHO-HAYUHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

enn wu3yueHuss (Gu3MKK HAa YpPOBHE OCHOBHOI'O OOIIEro o00Opa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®enepaiuu, peamu3yomux
OCHOBHBIE  0011€00pa3oBaTeNbHble MPOTpaMMbl, YTBEPKAEHHOH pelICHUEM
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Konnerun MunucrtepctBa npoceiienus Poccuiickoit deaeparuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEpeca M CTPEeMJICHHS OOyJalomMXCsS K HayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ ITO3HAHUSA U (POPMHUPOBAHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHl;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBLHOM JEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o011ero oopa3oBaHusl 00ECIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3214

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN OMUCHIBATh U OOBACHATH (DU3MUECKHUE SIBICHUS C
VCIIOJIb30BAaHUEM TOJIYUEHHBIX 3HAHUM;

OCBOCHHE METOJIOB pELIEHUs NPOCTEHIIMX pACUETHBIX 3a1ad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPUYECKUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pa0OTBl M SKCHEPUMEHTAJIIBHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccruoHaTbHON NeATeTbHOCTH, CBSI3aHHBIMU
C ¢u3MKON, W COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 "yacoB (2 yaca B He/IeN0), B 8
kJacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HeZlenio).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. SABieHus npupoibl. PUNYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuyuHBbL M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npubopsl. [Torpemnocts n3mepennit. MexayHapoaHnas cuctemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HaOogaeMoro apienus. Onucanue GU3NUecKUX SABJICHUN C TOMOIIbIO MOJIETEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue npubOpsI U MPOIEaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TE.
5. W3mepenue temiepaTrypsl HpU MOMOIIH KMIKOCTHOTO TEPMOMETpA WU
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBenenue wuccieoBaHUsl MO MPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBwxeHnne dactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumoneicTBue yacTHil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXAYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.
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2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnpIThI MO0 OOHAPYKEHUIO AEHUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SBneHne wHepuuH. 3aKOH HWHEpUUHU. B3auMoAEHCTBHE TeN KaK NPUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BEIECTBA.
Cwiia kak XxapakTepucTuka B3aumoAeucTBus Ten. Cuja ynpyrocTd M 3aKOH
I'yka. 3mepeHue CUilbl ¢ OMOMIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHue B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOrO JABUKEHUS (IIApUKA B )KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHHS (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbITL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJIBXEHUSI OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MallMHbl. 3aBUCUMOCTh JAaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTaTuyeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJeHus. 3aBUCUMOCTh aTMOC(EPHOro J1aBJI€HHUs OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U MJIOTHOCTU KHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass oHeprusa. Kunernuyeckas W INOTEHLMAIbHAsA OJHEPIUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnsie padbomost u onvimel.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa
10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.
N3mepenune K11/ HakKJIOHHOHN TJIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOU SHEPTIUM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

N3yuyenue (u3nKyu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO
Ha JIOCTHUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbprare nzyuenus Gu3NKu HA YPOBHE OCHOBHOT'O 00IIETr0 00pa3OBaHMS

y oOyuatomierocs OyayT chOpMUPOBaHbI CIEAYIONIME JUYHOCTHbIE Pe3yJbTAThI
B YaCTHU:
1) mnaTpuOTHYECKOT0 BOCIIMTAHMS :

— MpOSIBJIEHWE HWHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pPOCCUNCKON (PU3HUECKON HAYKH;

— IICHHOCTHOE OTHOIICHHE K JOCTIKEHUSAM POCCUICKUX yUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXKIEHHUHM OOILECTBEHHO
3HAUYMMBIX U OTUYECKUX TMPOOJEM, CBS3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTIKECHUN (DU3UKH;

— OCO3HaHHE BAXKHOCTH MOPAIbHO--3THUECKUX MPHUHIIUIIOB B JEATEILHOCTH
YY€HOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPUATHE  OACTETUYECKUX  KayecTB  (U3MUECKOM  Hayku:  eé

FapMOHUYHOTO OCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'O MO3HAHMS:



— OCO3HaHHUE IIEHHOCTH (U3MUECKOW HAyKM KaK MOIIHOIO WHCTPYMEHTA
[IO3HAHHWS  MHUPA, OCHOBBI  PAa3BUTUSA  TEXHOJOTWHM, BaXXHEUIIEH
COCTaBJIAIOIIEN KYJIbTYPBHI;

— Ppa3BUTHE HAYYHOM JIFOOO3HATEILHOCTH, MHTEpPECAa K MCCIICIOBATEIbCKON
NEeATENbHOCTH;

5) dopMupoBaHus KyJbTYPHbI 310POBbS H IMOLUOHAJIBLHOIO 0J1ArOMOJIYYHs:

— OCO3HaHWE IICHHOCTH Oe30MmacHoro obpas3a »KWU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpE, BaKHOCTH MPaBWJI O€30MacHOTO MOBEJICHUS Ha
TPAHCIIOPTE, HA AOPOrax, C AJIEKTPUUYECKUM U TEIIOBBIM 00OPYA0BaHUEM
B JIOMAIIIHUX yCJIOBUSIX;

— c(pOpMHUPOBAaHHOCTh HaBbIKa peQIieKCUU, MPU3HAHHE CBOErO IpaBa Ha
OITMOKY M TaKOTO K€ MpaBa y APYroro 4eIOBeKa,;

6) Tpy10BOI0 BOCIIMTAHMS

— AKTUMBHOE y4acTHe B PEUIEHUHM MPaKTUYECKHUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3allui, TOpoJa, Kpas) TEXHOJIOTHYECKON W
COIMAJIbHON HAMPABICHHOCTH, TPEOYIOMNUX B TOM YUCIE B (DU3UIECKUX
3HAHMU;

— HMHTEpeC K MPAKTUYECKOMY U3YUCHHIO MTpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOTM4€CKOr0 BOCIIMTAHUS :

— OpHUEHTAIUsl Ha MpUMEHEeHHE GU3UYECKUX 3HAHMUM ISl pelieHus 3a71a4 B
00JIaCTH OKpYKalolel cpenbl, TUIAHUPOBAHUS MOCTYNKOB U OLICHKU HX
BO3MOXHBIX ITOCIICICTBUN JIJI1 OKPYKAIOILIEN CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJieM U MyTed ux
peuieHus;

8) amanTamuMm K HM3MEHSIIOIMIUMCH YCJIOBHSIM CONHAJBHOW M TPHPOIHOM
cpeabl:

— NOTpPeOHOCTh BO B3aUMOJECUCTBUM IPHU BBINOJIHEHUH HCCICAOBAHUN U
MPOEKTOB (PM3UYECKOW HANIPABICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM
APYTUX;

— TIOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH YeEpe3 NPaKTHYECKYIO
NEeSATENbHOCTD;

— noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4YHUCIE
(dbopMyIMpoBaTh UAECH, MOHATHUSA, TUIOTE3bl O (PU3NYECKUX OOBEKTaX U
SABJICHUSX;

— OCO3HaHUE€ Je(PUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B
o0acTu (pU3UKY;

— TIUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (HU3UUIECKUX
3HAHM;



CTPEMJICHUE AaHAJIU3UPOBATh U BBIABIATH B3aMMOCBS3U IPUPOABI,
o0I11ecTBa U SKOHOMHKH, B TOM YHCJI€ C HCIOJIb30BaHUEM (PUINYECKUX
3HAHM;

OLICHKA CBOMX JEUCTBUM C YYETOM BIMSHHUSA Ha OKPYXKAIOIIYH Cpeny,
BO3MOJKHBIX IJTOOAIBHBIX ITOCIIEICTBUH.

METANPEJMETHBIE PE3YJIbTATDBI

B pesynmpTaTe OoCBOEHHS TporpamMMmbl MO (U3MKE HAa ypPOBHE OCHOBHOIO
o01rero oopa3oBanus y o0ydaromierocss OyayT copMUpOBaHBI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCAIbHBIC YICOHbBIE JCHCTBUS,
KOMMYHUKATHBHbIE  YHHUBEpCaJbHBIE  Y4YeOHBIC  JICWCTBUSA,  PETYJIATHBHBIC
YHHUBEpCAITbHBIC yICOHBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

Ba3oBble Jjornueckue JelicTBUA:

BBISIBIIAITH WM XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB
(s1BEHMIN);

YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAITUN, OCHOBAHUS JIJIS
000011IeHNS U CPAaBHCHUS,

BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B PacCMaTPUBACMBIX
dakrax, IaHHBIX W HAOMIOACHUSX, OTHOCAIIMXCA K (DHU3HUECKUM
SIBJICHUSIM;

BBISBJISITh MPUIUHHO--CJICACTBEHHBIC CBS3M NPH WU3YYECHUH (DU3UICCKUX
SIBIICHUH W TMPOIIECCOB, JIENATh BBIBOJBI C UCIIOJIB30BAHUEM JICAYKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUCHHUM, BBIJIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(U3HYECKUX BEJINYNH;

CaMOCTOSITEJILHO BBIOMpaATh CIOCOO pemieHus: y4eOHoW ¢U3uYecKon
3aaun (CpaBHEHHE HECKOJIbKMX BAapHAHTOB peEIIeHUs, BHIOOpP Hambolee
MOIXOSIIETO ¢ YUETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCKue 1eCTBUA .

HCTIOJIb30BAaTh BOMPOCHI KaK UCCIIEA0BATEIbCKU HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH IO CAMOCTOSTENBRHO COCTABIICHHOMY IUIAHY OMBIT, HECTIOKHBIN
(U3UYECKHIT HKCIEPUMEHT, HEOOJbIIOe HCCIeI0BaHNE (PU3UUECKOTO
SIBJICHUS;

OIICHMBATh HAa MPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIYYEHHYIO B XOJ/I€ UCCIIEIOBAHUS WIIM YKCIIEPUMEHTA;



CaMOCTOSATEIHHO (POPMYITUPOBATH OOOOIIIEHUS U BBIBOJBI 10 PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajibHEWIee pa3BUTHE (UBUUECKUX
IIPOIIECCOB, a TAaKXK€ BBIJIBUTATh NPEAMNONOKEHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBUSAX U KOHTEKCTAX.

Pabora ¢ unpopmanmueii:

MIPUMEHSATDH Pa3IMYHbIE METOJIbI, THCTPYMEHTHI M 3alPOCHI IMPU TTOWCKE U
orOope MH(OpMAIMU WIM JAHHBIX C Y4E€TOM MPEMIOKEHHOU ydeOHOM
(bH3UYECKOM 3a7a9H;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(DOPMAITHIO
Pa3IMYHBIX BUAOB U ()OPM IPEIICTABICHHS,

CaMOCTOSITETTLHO ~ BBIOMpATh ONTUMAIBHYIO (OpMY TPEACTABICHUS
uHpOpMAIlMd W WUIIOCTPUPOBATh pEIIaeMble 3a7adyd HECIOKHBIMU
cXeMaMH, TharpaMMaMu, HHOH TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B X0Jle¢ 0OCYXJAEHHSI y4eOHOro Marepualia, pe3ysibTaToB JIa0OPaTOPHBIX
paboT u MPOEKTOB 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBAaTh WJICH, HAICJICHHbIC HA pEIICHHE 3aJaud U MOJJepKaHHE
0JaroKeaaTeIbHOCTH OOIICHUS,;

COTIOCTABJIATh CBOM CYXKICHHUS C CYXICHHSAMH APYTHX YYaCTHHUKOB
araora, OOHapyKMBAaTh Pa3IUdre U CXOJICTBO IMO3HIINIA;

BbIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMHUCbMEHHBIX TEKCTaX;
nyOIMYHO TMPENCTaBIATh PE3YJIbTAThl BBIOTHEHHOTO (PU3UYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEOBAHNS, TIPOCKTA);

NOHMMAaTh U WCIOJNB30BATh  IPEUMYILECTBA  KOMaHJHOW U
WHIUBUIYAIbHOW pa0OThl TPU PEIICHUH KOHKPETHOW (HHU3UIEeCKOin
pOOJIEMBI;

NPUHUAMATh 1EJId COBMECTHOH JEATEIhHOCTH, OPTaHN30BbIBATh JICHCTBHUS
no e€ JOCTHXKCHUIO: pACIpenessiTh poju, OOCYKIaTh IPOLIECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOIBKUX JIIOJIEH;
BBITTOJIHATH CBOIO YacTh pa0OThI, JOCTUTasi KAYECTBEHHOTO pe3ybTaTa 1o
CBOEMY HAIPABJIICHUI0O M KOOPAWHHPYS CBOM JACUCTBHS C JPYTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh KAaueCTBO CBOEro BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAaHHBIM YUACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
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CaMoopraHmauml:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIIUX
U1 perieHus] PU3NYECKUX 3HAHUIA;

OpPHUEHTUPOBATBCA B  PA3IMYHBIX TMOAXOAAX NPHUHATHA  PEIICHUN
(MHOUBUYyadbHOE, NPUHATHE PELICHUS B TpyNIeE, NMPUHATHE pELICHUH
rpynmoi);

CaMOCTOSITETILHO COCTAaBJIATH AJNTOPUTM pelIeHUs (PU3NYECKON 3anayu
WIM IUIAHA MCCIIENOBaHUA C€ YYETOM HMEIOLUXCA PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEW,  apryMEHTHUPOBaTh  MpejjiaraeMble
BAPUAHTHI PEUICHU;

AenaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILLIEHUE.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallMy U MpeAJiarath 1iaH e€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS) Pe3yiIbTaToB
JeSITeNbHOCTH, 1aBaTh OLICHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTH (B TOM YHUCII€ B XOJ BBINOJHECHUS
(U3NYEeCKOro HCCIENOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBIIUXCA CHUTYyallMd, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKILIHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3yibTaTa IEJId U YCIOBUSIM;

CTaBUTh ce€0s HA MECTO APYroro 4elioBeKa B XOJAE CIOpa WM JUCKYCCHH
Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO;
NpU3HABaTh CBOE MPaBO Ha OLIMOKY MpU PEIICHUH PU3NYECKHX 3a/1a4 WU
B YTBEPXKICHUAX HA HAYYHbIE TEMbI M TAaKOE K€ MPaBO APYroro.

IHPEIAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kjiacce IpeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHI:

UCTIONIb30BaTh ~ MOHATHS:  (QU3MYECKUE U XUMUYECKHE  SIBJICHUS,
HAOJIOICHHUE, DKCIEPUMEHT, MOJIEb, THIOTE3a, CIUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIE COCTOSHHSI BemiecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, NPSIMOJIMHENHHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  nedopmarus  (ympyras, — IUlacTU4YecKasl),  HEBECOMOCTD,
COOONIAIOIIHNECS COCYIbL;

pasznuyath sBieHus (Auddy3us, TEIUIOBOE IBH)KEHHE YacTHI] BEIEeCTBa,
paBHOMEPHOE  JBWIKEHWE, HEPAaBHOMEPHOE JBI)KCHHE, HHEPIIUA,
B3aMMOJICMCTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIUIEHHOW OCBHIO
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BpallleHMsI, Tepefayda JAaBJIeHHs] TBEPIABIMU TeEJIaMH, >KUIKOCTIMU U
razamy, armoc(epHoe JaBieHUE, IUIaBaHWE TeJ, [MpeBpalleHus
MEXaHUYECKOM 3HEPruM) MO ONUCAHUIO MX XAPAaKTEPHBIX CBOMICTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UYECKUX SIBICHUH B
OKpY’)KalollleM MHpe, B TOM 4YHCIe (PU3NUYECKUE SIBJICHUS B MPHUPOJE:
MPUMEPHI JBHKEHUS C Pa3IUYHBIMH CKOPOCTSMU B JKMBOW M HEXUBOU
NpUpoAe, JEUCTBHE CUJIBI TPEHUS B MPUPOJEC W TEXHUKE, BIUSHUE
aTMOC(epHOro JaBjeHUsl Ha >KMBOW OpraHusM, IIaBaHUE pbIO, phlYaru B
TeJe YeloBeKa, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3aJauy B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUM;
OINKCHIBATH M3YUYEHHBIE CBOMCTBA TN U (PU3MUECKHUE SBIICHUS, UCTIONb3YS
¢usnyeckue BeNIWYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSAA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWUjga TpEHus, JAaBieHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHU4eckas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIbl, KO3()(PUIMEHT TMOJIE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYECKAas] W MOTEHIMAJIbHASI DHEpPrusl), IpU OINKUCAHUU IMPABHIBHO
TpakToBaTh  (U3MYECKUH  CMBICH  HCMOJNB3YEMBIX  BEIWYMH, HX
0003HAaYEHUsI U EIUHUIIBI (PU3NYECKUX BEIUYUH, HAXOJIUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMU BEIUYMHAMH,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYMH;
XapaKTepu30BaTh CBONCTBA Tel, (PU3MYECKHE SBJICHUS W MPOIIECCHI,
UCIIONb3Ys MpaBuia CIOKEHUS CUJl (BIOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIoO paBHOBecHs pblyara (0J10ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHUYeCKOM
SHEPruu, MpU OTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMCBIBATH €M0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUYECKHE SIBJIECHUS, IPOLIECCH] U CBOMCTBA TEJl, B TOM YUCIIE
U B KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITH [TPUUMHHO--CJIEICTBEHHBIE CBS3H, CTPOUTh O0bSICHEHUE U3 12
JIOTUYECKUX LIAroB C ONOpOil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3HUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHble 3ajaud B 1—2 JEHCTBHS, HCIONB3YS 3aKOHBI WU
(dbopMyIbl, CBsI3bIBatONIE (PU3WYECKUE BEIWYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 33J1a4M 3alHChIBATh KPATKOE yCIIOBUE, MOACTABIAThH (PU3nUecKre
BEIUYMHBI B (HOPMYJIBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOUMbIE JJIs PEUICHUs 3a]1ad, OLICHUBATh PEaTUCTHUYHOCTD
MOJIy4YEHHOU (PU3UUECKOI BETUYUHBI;
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pacno3HaBaTh MpPOOJEMbl, KOTOpPbIE MOXHO pPEHIUTh MPU TOMOIIU
¢u3nYecKux  METOAOB, B  ONHWCAHUU  HUCCIECJOBAHMS  BBIJICIATH
MPOBEPSIEMOE MIPEATION0KEHNE (rumoresy), pasnuyarh u
MHTEPIPETUPOBATh MOITYYEHHBIN pe3ynbTaT, HaXOAUTh OIMIMOKU B XOJ€
OTIbITA, JIETIATh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

NPOBOANTH OMNBITHI MO HAOMIONCHWIO (PU3UYECKUX SABICHUN WIH
(huznyecKux CBOICTB TeJ: dbopmynupoBaTh IPOBEPSAEMBIEC
IPEOIOKEHUS, coOupaTh  YCTaHOBKY u3 NPEJIJI0’KEHHOTO
000py10BaHUs, 3aIIMCHIBATh XOJ OIbITa U (YOPMYJINPOBATH BHIBOJIBI;
BBINIOJIHATD MpPSIMbIE W3MEPEHMS] PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CWIbl M TEeMIEepaTypbl C HCIOJb30BAaHUEM AaHAJIOrOBBIX U
MGpoBBIX NPUOOPOB, 3aMKUCHIBATH TOKa3aHUA MNPUOOPOB C YUETOM
3a/1aHHOM a0COTIOTHOM MOrPENTHOCTH U3MEPEHMUIA;

MIPOBOJAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BETUYUHBI OT
JAPYrol C HCIIOJIB30BAHUEM IPSAMBIX HM3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBHKYILETOCS Tela OT BPEMEHU [BHWKEHHUS TEa, CHUJIbI
TPEHUsSI CKOJBXEHHUS OT Beca Tejla, KayecTBa 0OpaOOTKM MOBEPXHOCTEU
Tel U HE3aBUCUMOCTU CUJIbl TPEHUS OT IJIOMIA M CONPUKOCHOBEHHMS Tell,
CWIBl YNPYTOCTU OT YMJIMHEHHS INPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT
00béMa MOrpyKEHHOM YacTW Telna M OT IUIOTHOCTH >KHJIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TIJIyOMHBl, Ha KOTOPYIO
HOrPYKEHO TENO, YCIOBHM TUIaBaHUs TeJl, YCIOBUN paBHOBECHS pbluara u
0JIOKOB), YYacTBOBaTh B IUIAHUPOBAHWU Yy4yE€OHOrO HCCIEIOBaHUS,
coOMpaTh YCTAHOBKY U BBIMIOJHATH M3MEPEHUS, CIEAYys MPEAIOKEHHOMY
I1aHy, (PUKCUPOBATH PE3yJIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJE MPEAJTIOKEHHBIX TaOJIUI U TpadUKOB, AeaTh BBIBOJBI 110
pe3ysbTaTam UCCIICOBaHU;

MIPOBOJUTh KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BENUYUH (IUIOTHOCTh
BEIIECTBA JKUJIKOCTU U TBEPJAOrO Teja, CHJIAa TPEHUS CKOJIbKEHUS,
NABJICHUE  BO3/yXa, BHITAIKMBAKOIIAs  CWIA, JCHCTByromlas Ha
NOrpyk€HHOE B KHUJIKOCTh TENIO, KOI(PPHUIMEHT MOJIE3HOIO ACHCTBUS
MPOCTBIX MEXAHU3MOB), CIHEeAysd MPEeIOKEHHOW HWHCTPYKLMH: MPHU
BBITIOJTHEHUU HM3MEPEHUIl cOOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M
BBIYUCIISATh 3HAUEHUE UCKOMOMW BETTUYHHBL;

coOM0aTh  IpaBWiIa TEXHUKH  O€30MacHOCTM Mmpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh NMPUHLUIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBhl, TEPMOMETpP, AMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phluar, MOABUKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
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XapaKTepu30BaTh TMPUHIUIBI JACHCTBUS HM3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha HMX ONHCAHUA (B TOM YHUCIE:
NOJIIMITHUKKN, YCTPOMCTBO BOJONPOBO/AA, THIPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, APEOMETP), UCTIONb3YsI 3HAHHUS
0 CBOMCTBaX (M3MUECKUX SBJICHUN U HEOOXOAUMble (U3HMUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJAUTH  TpUMEphl  (HAXOAWTH HMHPOPMAIMIO O  TpPUMEpax)
NPAKTUYECKOTO HCIOIB30BAHUS (PU3NYECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HU 1)1 oOecrieueHusi 0€30MacHOCTH MpU oOparieHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPYIKaIOIIEH CPeIe;

OCYHIECTBJISATh OTOOp HCTOYHMKOB UHpopmanuu B MHTepHere B
COOTBETCTBHMHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUW W TYTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICIISATh MH(GOPMAIIHMIO, KOTOPasl SABJISIETCS] TPOTUBOPEUMBOM MM MOXKET
OBITH HEJIOCTOBEPHOI;

MCTIOJIb30BaTh NPY BHITIOJHEHUH YYEOHBIX 3aJJaHUI HAYIHO--TIOMYJISIPHYIO
auTepaTypy  (GU3MYECKOTO COJICp)KaHWsA, CIPaBOYHBIC MaTepUalbl,
pecypcbl cetu MHTepHeT, BiIajeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAIIUY U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIEC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMK (PUIUYECKOTO COACPKAHUSA, B TOM
qucie MyONIMYHO JienaTh KpaTKUe COOOILEHHUs O pe3ylbTaTrax MpPOEKTOB
WIK y4eOHBIX HWCCIEAOBAaHWN, NPU HTOM TPAMOTHO HCIIOIB30BATh
M3YYEHHBIM TOHATUWHBIA anmapar Kypca (U3UKH, CONPOBOXAATh
BBICTYIIJICHUE TIPE3EHTAIUCH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHUN PpaCHpeneNsTh
0053aHHOCTH B TPYIIe B COOTBETCTBUM C TOCTaBICHHBIMU 3a/ladyaMH,
CJIIEIUTh 3a BBHIMIOJIHEHUEM IUIaHA JCUCTBUM, aJIeKBAaTHO OIEHUBATh
COOCTBEHHBIH  BKJIAJ B  JIEATEIbHOCTh  TPYMIbI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJCHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

14



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK
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https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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HNOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posbIe
n/n Tewa ypoka Bcero Konrpoapntre | Ipakririeciite flliiy'leﬂl/lﬂ 261()1;[;033Te.111>m)1e
padoTsI padoThbI pecypen

1 ®u3uka — HayKa O PUPOJE. 1
SIBnenust npupoasl

2 duznueckue IBICHUS 1

3 Ou3nvecKue BEIIMYNHBI U X 1
U3MepeHue
VYpok-uccnenosanue "N3mepenue

4 TEMIEPATYPHI IPU TTOMOIIU 1 1
YKHUJIKOCTHOTO TEPMOMETpA M JTaTINKA
TeMneparypsl"

MeTo/1bI Hay4YHOTO TIO3HAHHUS.

5 Onucanne pU3NYECKHUX SIBICHUN C 1 bubmmorexa [IOK
HOMOIIBEO MOJEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[Iposepka

5 TUIOTE3bI: TaTbHOCTh MOJETA apHKa, 1 1
MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJtbliie, YeM OOoJIbIIe BHICOTA MMycKa"

Crpoenue BemiectBa. OMNBITHI,

7 JIOKA3bIBAOLIME TUCKPETHOE 1 bubmmorexa [IOK
CTpoeHe BemecTsa https://m.edsoo.ru/ff09fe0a

8 JIBu>KeHHEe YacTUIl BELIeCTBa 1 bubamorera LOK

https://m.edsoo.ru/ff0a013e
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VYpoxk-uccienoBanue «OnbIThI MO

9 HaOJII0JICHUIO TETTOBOTO PACIIUPEHUS
razoB»
10 ArperaTHble COCTOSIHMSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 BobI. O000IIICHHE 110 a3ty bubnmnoreka [JOK
«lIepBoHayanbHbBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4eckoe JBUKEHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKECHUE
bu6nunorexa LIOK
13 CkopocTb. EquHUIBI CKOPOCTH
P AHIHHE P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH IBMKCHUS bubmmorexa [IOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 Wnepuusa. Macca — mepa bubmmoreka LIOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. Pacuer Maccel bubnuorexa [IOK
16
1 00beMa Tela Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OnpeneneHue
IIJIOTHOCTU TBEPAOTO TEJIa»
Pemenue 3agau no teme "[L1oTHOCTH bu6mmoreka [IOK
18
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3anMoieicTBus ten. Cuma
ynpyroctu. 3akoH I'yka
20 JlaGopaTopHas pabota «3ydyeHue

3aBHUCHUMOCTHU PACTIXKCHUA

18
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanuu) Npy>KUHBI OT
MIPUIIOKEHHON CUIIBI»

21 SIBnenne tarorenns. Cuia TIKECTH
CBsi3b MEX]Y CHIION TSAXKECTH U

22 Maccoli Tena. Bec Tena. Pemmenue bubmmorexa [IOK

’ ) https://m.edsoo.ru/ff0al778
3aga4d oo reMe "Cwia Tsoxecti”

23 Cuia TSKeCTH Ha APYTHX IIaHeTax. bu6mmoteka [IOK
Du3nYecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6nunorexa [IOK

24 Usmepenne cun. JIuHaMOMET

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HaIIpaBJIEHHBIX
26 10 OJHOM I ;Iifi)ﬁ ’ bubmorera [JOK
A . P . https://m.edsoo.ru/ff0ala70
PaBHOpElicTBYIOIIAS CHIT

97 Pemenue 3agad nmo reme
"PaBHoneiicTByromas cun"

28 Cuia TpeHus u e€ Buapl. TpeHue B bubnuorexa [JOK
TPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabota «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBLKEHHS OT CUIIBI JaBJICHUA U bubmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakKTepa COMpPUKACAIOITUXCS
MMOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneeHue
PaBHOAECHCTBYIOLIEH CHJIbI

31 Pemenue 3agau no remam: «Bec bubmuorexa [IOK

tenay, «I'paduueckoe n3o0paxeHue

https://m.edsoo.ru/ff0alde0
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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

cuiy, «Cuibl», «PaBHOACHCTBYIONIAS
CHII»

Konrtponsnas pabota mo temam:
«MexaHn4eckoe ABIKEeHUE, «Macca,

32 IUIOTHOCTBY, «Bec Tema, 1
«I"padmueckoe N300pakeHHUE CHID»,
«Cunbi»
Hasnenne. CriocoObl yMEHBIIICHUS 1 bubmuoreka [IOK
33
YBEIIMYEHHUSI 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTb
34 aBJIEHUS ra3a oT 00BéMa bubmorexa IOK
’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBneHus TBEPABIMU
35 Tenl:;hfn mj KOCTSAMH U ?i«:aMH bubmorexa LOK
> KU ’ https://m.edsoo.ru/ff0a25b0
3akoH ITackans
36 JlaBiieHUE B )KUJIKOCTH U Tase, bubnnoreka [IOK
BBI3BAHHOE JACHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBienue B bubnuorexa [IOK
JKUAKOCTH U Tasze. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'mnpaBanyeckmii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuineBoi
JKHIKOCTHBIN HacoC
41 ATmocdepa 3eMiIH U IPUIHUHBL € bubnnoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnorexa [IOK
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJIEHHE

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMocepHOTO TaBICHHUSL.

bubmuorexa [IOK

43 Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEpPHOTO
44 JABJICHUSI OT BBICOTHI HaJl ypOBHEM bubmmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-aneponn. AtmochepHoe bu6mmoteka [IOK
JIaBJICHHE HAa PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agay nmo reme "
AtMocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 MIOTPYXEHHOE B HUX TEJO. bubamorera LOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlaGopaTopHas pabora «OnpeneneHue
48 BBITAJIKUBAOIIICH CUJIBI, bubmuorexa [IOK
JEUCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanune 3aBUCUMOCTH BECa bu6nuorexa LIOK
TeJa B BOJAE OT 00bEMA MOTPYKEHHON https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH TEJIa»
bu6nuorexa [IOK
>0 Hnapatie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBaHUE JIOAKU U
orpezeneHue e€ rpy30noapEMHoCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmorexa [IOK
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cynoB. BoznyxoriaBanue,
«/laBeHne TBEpaBIX TEN, KUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabota o teme

53 «/laBieHue TBEpABIX TN, KUAKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexamieckas padora https://m.edsoo.ru/ff0a3f82

bu6nunorexa LIOK

55 MonmrocTs. Enusmitgt MommHocTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOH MPH 1
noabEMe 1o jJectHuue"

57 [IpocTeie MexaHu3Msbl. Peryar.

PaBHOBecue cuil Ha pbryare
Prrgaru B TexHUKe, OBITY U TIPUPOJIE.

58 JlaboparopHas paboTa 05 bu6mmoteka [JOK
«HccnenoBanue ycinoBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemrenue 3amay mo teme «Y CiI0BUSI bu6nunorexa LIOK
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro aeicTeust
MexaHu3Ma. Jlabopatopnas pabora

60 . 0.5
«3mepenue KII/] HakinoHHOM
TIJIOCKOCTH

61 Pemenue 3ama4 mo reme "Pabora, bubnuorexa [JOK
mortHocTh, KITT" https://m.edsoo.ru/ff0a4c48

62 MexaHnudeckasi SHEprusl. bubnuoreka [IOK
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Kunernueckas 1 noTeHIualIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bu6numoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 110 TEME
"JKcnepruMeHTalIbHOE OIpeie/ICeHNe
W3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHOW YHEPTUU NIPU
CKaTbIBaHUM TeJja 110 HAKJIOHHOM
IJIOCKOCTH "

65

KonTponbhas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS

66

67

PesepBHelit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

Pesepsubrit ypok. Pabora ¢ Tekctamu

o Teme "JlaBnenue TBEPABIX TEll,
JKUIKOCTEH U ra30oB"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepsublit ypok. Paborta ¢ Tekctamu
o teMe "Pabdora. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12

23



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA':

1.

VYuebnuk «®Pu3uka. 7 knacey. [lepeimkua A.B. YueOHuK miis
0011e00pa3oBaTeNbHBIX YUpeKIeHUH. 6-¢ n3mpanue - M.: JIpoda, 2017
Jlykammk B.. COopHuk 3ana4 no ¢usuke. 7-9 kinaccel. — M.;
[Ipocsemenue, 2007

I'pomueBa O.U. KoHTposbHBIE 1 CAMOCTOSITENbHBIE PAOOTHI 1O (U3HUKe 7
kiacc: k yaueOHuky A.B. Ilepeinknna. @usnka. 7xknacc. —M.: 3gaTenscTBO
«9k3amen» 2013.

Coopnuk 3anau o gusuke 7-9xa. A.B. Ilepbiikus; cocT.
H.B.®unonosuu.-M.: ACT: Actpenb; Bnagumup BKT, 2011

Pabouas terpaas no ¢pusuke 7 knacc k yueOHuky I[leppikuna A.B. @-7 k.
®@I'OC 2015. (KacesanoB B.A., JImutpuera A.D.).

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA:

1.

[TpumepHBIE TpOrpamMMBbI 1O y4eOHBIM TpeaMeraM. Pusnka. 7 — 9 Kinacchr:
npoekT. — M.: IIpocsemienue, 2011

Metonnueckoe nocooue k yueOHuky [leppimkun A.A. ®I'OC. Ounonouy
H.B., 2015

Crenanona I'.H. COopHuk BorpocoB u 3aga4d no ¢usuke 7-8 knacc. — CII6:
CnenmansHas nuteparypa — 1995 — 276 c.

Kynepmreiin F0.C. ®usuka: onopHble KOHCIEKTH U AudPepeHIupoBaHHbIE
3amaun. 7, 8 xinacce.— CI16: BXB-Ilerepoypr — 2010 — 144 c.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI 1 PECYPCbl CETHU
HUHTEPHET:

Hassanue caiita
WIN CTaThH

Conepxxanue Anpec

Karaior ccpinok | DHumknoneauu, oudnuoreku, | http:www.ivanovo.ac.ru/phys

Ha PeCypCHI O CMU, By3bl, HAy4YHBIE

busnke OpraHu3aluy, KOHPEpeHIMHA U
Ap.
becrinatabie 15 oOyuarormux nporpamm mo | http:www.history.ru/freeph.htm
o0ydaronime pa3IMYHBIM pa3jesiaM QU3UKU
POrpaMMBbI 110
buzuke
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JlaboparopHsble

BuptyanbsHbie 1abopaTtopHble

http:phdep.ifmo.ru

paboThI o pabotsl. BuptyansHbie
busnke JIEMOHCTpAIMH YKCIICPUMEHTOB.
Aunmarms TpexmepHbIe aHUMAILIUU U http:physics.nad.ru
bu3nUecKux BU3YyaJTU3aIysl 1Mo Gpusuke,
POIIECCOB COIPOBOKIAOTCS
TECOPETUICCKIUMHU
00BSCHCHUSIMH.
duznueckas CrnipaBouyHOE H3JaHHKE, http://www.elmagn.chalmers.se/%7eigor
SHIUKJIONE IS coJieprKallee CBEJACHHS M0 BCEM

00JacTsIM COBpEeMEHHOMN
bu3HUKH.
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