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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma no gusrke Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus COCTaBIIEHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUM K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypPOBHE OCHOBHOW 0Opa3oBaTelbHOW Iporpammsbl, npeactaBieHHbIX B PI'OC 00O, a
TaKke Cc y4éTtom ¢enepasbHON pabouell mporpammbl BocnuTanus ¥ KoHuenuuu mnpenopaBaHusi y4eOHOro npeamera
«Du3uKay.

Conepxanue mporpaMmMbl 10 PU3HMKE HAIIPaBIeHO HA (OPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00y4arouXxcs
U OpPraHM3alyI0 M3y4YeHUs (PU3MKU Ha JESITEIbHOCTHON OCHOBE. B mporpamme mo (u3Huke y4YUTBHIBAIOTCS BO3MOXXHOCTU
y4yeOHoro npeamera B peanmzanuu TpedoBanuii ®I'OC OO0 k miaHupyeMbIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ybTaTaM
oOydeHus, a TaKXK€ MEXKIIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX yUEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHMs.

[Iporpamma 1o (¢u3HKe yCTaHAaBIMBAET paclpenesieHue yd4eOHOTro marepuaina 1o rojam oOydeHus (1Mo Kiaccam),
IIpeJIaraeT NPUMEPHYIO MTOCJIEI0BATENbHOCTh H3YUYEHHSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHSI IPEJMETHOTO COJIEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYarOImUXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHHUS METOJUYECKON MOMOIIM YYMTENI0 B CO3JaHUM paldoyeit
MPOTPAMMBI 110 y4eOHOMY MIPEAMETY.

®duszuka SABISETCA CHUCTEMOOOPA3YIOLIUM JJii €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBbKY (U3MUYECKUE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, OUOIOruel, acTpoHoMuen 1 pusndeckoil reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpa, MPEAOCTaBIIAECT Hauboliee sSICHbIe 00pa3lbl MPUMEHEHUS] HayYHOTO
METO0/ia MO3HAHMS, TO €CTh CIIOCO0a MOJyUYEeHHSI IOCTOBEPHBIX 3HAHUN O MUpE.

Onna u3 rIaBHBIX 3a7a4 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType 0OIIEero oOpa3oBaHUS COCTOUT B (HOPMHUPOBAHHUH
€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroImuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM  YpPOBHE MPEIINOJIAraeT OBJIAJCHUE CIEIYIOUMMU  KOMIIETEHTHOCTSIMH,
XapaKTEePU3yIOIIMMU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

e Hay4YHO OOBSACHSTH SBIICHUS;
e OLEHUBATH U NIOHUMATh OCOOCHHOCTH HAYYHOI'O MCCIIEI0BAHNUS;



e HHTCPIPCTUPOBATH JAaHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA ITOJTYUCHUS BBIBOIOB.

enu wm3yueHuss QU3MKKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneieHsl B KoHuenuuu npenopaBaHus
ydueOHoro mpeamera «®du3uka» B oOpa3oBaTenbHBIX OpraHm3anusax Poccuiickoit ®enepanuu, peaqu3yrOmUX OCHOBHBIC
o0mieoOpazoBaTeNbHbIE MPOTPAMMBI, yTBEPXKIEHHON pemenueM Komuternmm MunmcTepcTBa TpocBemeHus Poccuiickoi
®enepanuu (mpotokos ot 3 aexadpst 2019 r. No [1K4BH).

eau uzyyeHus pusuku:

MpUOOpEeTeHNe WHTEepeca H CTPEMJICHUS OOYyJarommMXCs K HAYYHOMY U3YYCHHIO TIPHUPOJIBI, Pa3BUTHE WX
MHTEJJIEKTyaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHWIA O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHHE HCCIIENOBATEIHCKOTO OTHOIICHHUS K
OKPYKaIOIIIUM SIBJICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4YeHHsI OCHOB CTPOEHUS MaTepUu U (PyHIaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

dbopMHupOBaHUE TIPEICTABIICHUN O POJTU (DU3HUKH JIJIs1 pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHI;
Pa3BUTHE MPEACTABICHUI O BOBMOXHBIX cepax Oyayiei npodeccnoHanbHON AeSITEIbHOCTH, CBI3aHHON ¢ (PU3UKOM,
MOJITOTOBKA K JabHEHIIeMy 00y4eHHIO B ’TOM HANpPaBIICHUU.

JlocTikeHrne STUX Tese mporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIero obOpa3oBaHHs 00OecreuynBaeTCs

pCIICHUEM CIICAYIOMIUX 3aaa4.

npruoOpeTeHre 3HaHUI O TMCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX
Y KBaHTOBBIX SIBJICHUSX;

NpUOOpETEHUE YMEHHM OMKUCHIBATh U OOBSACHATH (PU3UUECKHE SBJICHUS C UCIOIb30BAaHUEM IOJYYCHHBIX 3HAHUIA;
OCBOEHME METO/IOB PEILICHUS] TPOCTEUIINX PACUETHBIX 3a/1a4 C UCIMIOJIb30BAaHUEM (PU3HUECKUX MOJIeNIeH, TBOPUECKUX U
MIPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HaONIOAATh MPHUPOAHBIE SIBJICHHUS U BBINOJHATH ONBITHI, JIA0OpaTOpHBIE pabOThl U
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ uH(poOpMaIel PU3NYECKOro colepKaHusl, BKIOYasi HHPOPMAILIMIO O COBPEMEHHBIX
JOCTHKEHUSIX (PU3UKH, aHATIN3 U KPUTUYECKOE OIICHUBaHUE UH(OPMALINH;



e 3HAKOMCTBO cO cdepamu TNPOPECCHOHATBHOW AEATCIBHOCTH, CBS3aHHBIMH C (DU3UKOW, W COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIXKCHUSAX (PU3UIECKON HAYKH.
Ha uzyuenue ¢pusuku (6a30BbIif ypoBEHb) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus OTBOAUTCA 238 4acoB: B / Kjacce
— 68 yacoB (2 yaca B Hemeno), B 8 kimacce — 68 vacoB (2 gaca B Henmemo), B 9 kimacce — 102 gaca (3 yaca B Heaemio).

[Ipensaraemelii B mporpaMme o (pu3HNKe nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep,
YUHUTENIb JIeJIa€T BBIOOp MPOBEAEHUS JIA0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HMHAMBUAYAJbHBIX OCOOEHHOCTEH

00yJarommxcs, CIICKa SKCIEPUMEHTATBHBIX 33JIJaHUH, MIPEJIaracMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO AK3aMEHa 10
¢busuke.



COIAEPKXAHUE OBYUYEHUA

7 KJIIACC

Pasznen 1. ®usnka u €€ posib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka O npupoje. SABineHus npupojpl. OU3NUECKUE SIBICHUS: MEXAHUYECKHE, TETUIOBBIE, AJIEKTPUYECKUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBEHIC.

®usnueckue BenuuuHbl. M3mepenue ¢duznueckux BenuunH. Duznmueckue npudopsl. [lorpemHoCcTs U3MEpEHUH.
MexayHapoaHasi CUCTEMA €UHHII.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HayKH M3y4arOT NMpUpoAy. EcTecTBeHHOHAYyUHBI METOJ] MMO3HAHUS: HAOJI0ICHHE,
MMOCTAHOBKA HAy4YHOTO BOIPOCA, BBIABMYKEHHE TUIIOTE3, DKCIEPUMEHT IO MPOBEPKE TUIIOTE3, 00BSICHEHHE HAOJII0JaeMOro
apienust. Onrcanre PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH.

Jemoncmpauuu.

1. MexaHnueckue, TEIIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. ®duznueckue NpubOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U LIU(PPOBLIM MPUOOPOM.

Jlabopamopnwie padbomot u onvimol.

OmnpeneneHue MeHbl AeSHUS IIKAIbl U3MEPUTEIHLHOTO MPUOOpa.

N3mepenue pacCTOsSHUN.

N3mepenne 00bEMa )KUAKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3sMepoB MaJbIX TEL.

N3mMepenue temnepaTypsl Py MOMOIIM )KUAKOCTHOTO TEPMOMETPA U TATYMKA TEMIIEPATYPBI.

[IpoBeneHne nuccaenqoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTD MOJIETA MIAPUKA, TYIIEHHOTO TOPU30HTAIBHO, TEM
00JbI1Ie, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHayajibHbIe CBEeJIEHUS 0 CTPOEHUN BellecTBA.

CrtpoeHue BeliecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINUE JUCKPETHOE CTPOEHUE BEIIECTRA.

o vk wnN e



JIBmkeHue yacTHil BeriecTBa. CBSI3b CKOPOCTH JBMKEHUSI HaCTHI] ¢ TeMIiepaTypoid. bpoyHoBckoe nBuxenue, muddysusi.
B3auMopenicTBre YacTUIl BELIECTBA: NPUTSHKEHUE U OTTAIKUBAHUE.
ArperatHbple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAUIMYECKHX) Tell. B3anmmocBs3b

MCIKOY CBOMCTBaAMH BCHICCTB B PA3HBIX arpCraTHbIX COCTOAHHAX W UX ATOMHOMOIJICKYJIIPHBIM CTPOCHHCM. OcobenHOCTH
aI'pCraTHBIX COCTOSIHMU BOJBI.

Jemoncmpayuu.

1. HabGmropenune OpOoyHOBCKOTO IBH>KEHUS.

2. HaGmonenue nuddysuu.

3. HaOmionenue siBieHui, 00bACHIIONMXCS MPUTSKEHUEM HIIH OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie padbomovt u onvimol.

1. OrleHka quaMeTpa aToMa METOA0M PsAZIOB (C UCToyib30BaHueM GoTorpaduii).

2. OnbIThl O HAOJIOACHUIO TEIJIOBOTO PACIITUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBH:keHHe U B3aUMO/IeiicTBHE Tell.

Mexannueckoe pABwxkeHue. PaBHOMepHOe M HepaBHOMepHOe JaBmkeHue. Ckopocth. CpenHsii CKOPOCTh IpHU
HEPaBHOMEPHOM JIBHKEHUU. PacuéT myTu U BpeMeHU JBUKCHUS.

SBneHne nHepunn. 3aKOH MHEpUUHU. B3auMoielicTBUE Tell KaKk NpUYrHA U3MEHEHUSI CKOPOCTH JIBH>KEHUs Tesl. Macca Kak
Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSA3b INIOTHOCTH ¢ KOJMYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucTuka B3auMojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepeHue cuiabl ¢ MOMOUIBIO
JMHAMOMETpA. SIBlIeHUE TATOTCHUS U cuJia TshkecTr. Cua TsSKeCTH Ha Apyrux mianetax. Bec rena. HesecomocTs. Cnoxenune

CHJI, HalpaBJICHHBIX M0 OJHOM NpsiMoii. PaBHOelicTBY01as cuil. Cuna TpeHus. TpeHue CKonbKeHus U TpeHue mokos. Tpenue
B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenue MexaHM4eCKOro JBUKEHUS Tela.

2. H3mMmepeHne cKkopoCTH NPSIMOIMHENHOTO IBUKEHHUS.
3. HaOmronenue siBeHust HHEPLUU.



4. HaOmroneHne n3MeHEeHUs! CKOPOCTH IIPU B3aUMOJECHCTBUU TEIL.

5.
6.

CpaBHCHHe Macce 110 B33HMO,Z[€I>'ICTBI/IIO TCII.
Cnoxenue CUJI, HAIIPaBJICHHBIX I10 0I[HOI>1 HpHMOﬁ.

Jlabopamopnwie pabomot u onvimel.

1.

v e W

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIIapUKa B KUIKOCTH, MOJIETTU SJIEKTPUIECKOTO aBTOMOOMIIS M TaK
nanee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpyCcKa WK IIapuKa M0 HAKJIOHHOM TJIOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

OMnBITHI, IEMOHCTPUPYIOLTUE 3aBUCUMOCTD PACTSLKEHUS (ehOpMaIIiK ) IPYKUHBI OT MPUIIOKEHHOMN CHJIBI.

OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHS OT BECa Tella U XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN.

Pa3nen 4. JlaBjieHue TBEpPABIX TeJl, }KUAKOCTEH 1 ra3os.

Hasnenue. CriocoObl YMEHBIIICHUS W yBEIMUYCHUS JaBlieHus. J[apieHue raza. 3aBUCUMOCTh JIaBJICHUsS raza OT 00bEMa,
temnepatypsl. [lepenaya naBineHus TBEPAbIMU TEJIaMHU, KUIKOCTIMU U ra3amu. 3akoH llackans. [lHeBMarnueckrue MalIuHBbI.
3aBUCUMOCTh JABJICHUS KUAKOCTU OT TIyOuHBI. ['mapocratuueckuit napagokc. CooOmarommuecs: cocyabl. ['uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atrmocdepHoe naBieHue. [IpuumMHBI CyIIECTBOBaHUS BO3AYIIHOW 000504ku 3emutd. OmbIT
Toppuuennu. U3mepenne atMmochepHOTo JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopsr 17151 M3MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JleficTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BulTamkuBaronias (apxuMeoBa) cuia. 3akoH ApXumena.
[InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpauuu.

1.

2
3.
4

3aBHCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATyPHI.
[lepenaua naBieHUs KUAKOCTHIO H Ta30M.
Coolmiaromuecs: CoCy/Ibl.

['mppaBnuuecknii mpecc.



0 N oW

[IposiBrieHne 1eCTBUSA aTMOC(PEPHOTO JaBICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMA MOrPYKEHHOM YaCTH TeJla U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.

YcnoBue miaBaHus TN IJIABAHWE WIIMA TMOTPYKEHUE TENl B 3aBUCHMOCTH OT COOTHOIICHUS IUIOTHOCTEMN Tela U
YKUJIKOCTH.

Jlabopamopnsie padbomovt u onvimol.

1.
2
3.
4

5.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YaCTH TeJa.

OnpenesieHUE BHITAIKMBAIOIICH CUJIBI, IEMCTBYIOLIEH HA TEJIO, HOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO B XKUJIKOCTH, OT MaCChl Tea.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD BBITAJTKHBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B XKHIKOCTH, OT 00BhEMA
MOTPYKEHHOMU B KUJIKOCTh YACTH TE€JIA U OT TNIOTHOCTHU JKUJKOCTH.

KoncTpyupoBanue apeomeTpa uiam KOHCTPYUPOBAHUE JIOJIKU U ONPEICIICHUE €€ TPY3010IbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. JDHEPrusi.
Mexanudeckas padbota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs pbiuara. [Ipumenenue npaBuia
paBHOBecus phruara K 0JoKy. «3os0toe npaBmio» mexanuku. KIIJI nmpocteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas sHeprus. Kunernueckast v moteHuaibHas sHeprus. [IpeBparnienrue o1HOro BUaa MEXaHUUECKON SHEPTUr
B JIpyroi. 3aKOH COXpaHEHHUs YHEPTUU B MEXAHUKE.
Jemoncmpauuu.

1.

[IpuMepbl NPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimel.

1.

2
3.
4

Omnpenenenne pabOThl CHIIBI TPEHUS ITPU PABHOMEPHOM JBIXKEHUH TeJia TI0 TOPU30HTATILHOM MTOBEPXHOCTH.
HccnenoBanne yciioBUM paBHOBECHUS pblUara.

N3mepenue KII/[ Hak1OHHOM TIIIOCKOCTH.

N3ydeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKOW DHEPTUH.



8 KJIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOM TEOPUH CTPOEHUS BelecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKY L.
OnbIThI, TOATBEPKAAOIINE OCHOBHBIE IMOJI0KEHUS MOJIEKYISIPHOKUHETHYECKON TEOPHUHU.

Mogenu TBEpAOTO, )KUAKOTO U ra3000pa3HOro cocTosiHuM BelecTBa. Kpucramnmyeckue u amopdusie Tena. O0bsiCHEHHE
CBOWCTB ra30B, XKUAKOCTEN W TBEPABIX TEJI HA OCHOBE MOJIOKECHUN MOJICKYJISIPHO-KUHETHYECKON Teopunu. CMauuMBaHUE U
KaIlTWUIAPHBIC SIBJICHUSA. TEMIOBOE paCIIMPEHHE U CKATHE.

Temneparypa. CBs3b TeMmepatrypbl CO CKOPOCTBbIO TEIUIOBOTO ABMXKEHUs dacTull. BHyTpenusia sHeprus. CrnocoObl
W3MEHEHUs BHYTPEHHEW HSHEpruM: TeIUionepenada M coBeplieHue padboThl. Buabl Temtonepenayu: TEIIONPOBOAHOCTD,
KOHBEKIIUS, U3IIyUYECHUE.

KonuuectBo TeminoThl. Y ienbHast TEMI0EMKOCTh BelllecTBa. TernmooOMeH U TeIIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO
Oasanca. IlnaBieHue M OTBEpJ€BaHME KPUCTAJUIMUECKUX BELIECTB. YeNbHasg Teruiora IuiaBieHus. [lapooOpa3zoBanue u
koHaeHcauusa. Wcnapenue. Kunenuwe. YnenbHas Ttemiota napooOpa3oBaHHs. 3aBUCUMOCTh TEMIEPAaTypbl KUIIEHUS OT
aTMoc(epHOro aBJICHUS.

Bnaxuocts Bo3ayxa.

DHeprus TOIJIUBA. Y AebHas TEIUIOTa CTOPaHUSL.

[Tpunnmner padotsl TeroBsix aAsurateneit KIIJ[ ternoBoro npuratens. TerioBbie ABUTATEIN U 3allIUTa OKPYKAIOIICH
Cpepbl.

3aKOH COXpaHEHUS U IPEBPAIICHUS SFHEPTUM B TEIJIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

1. HaOmonenune OpoyHOBCKOTO IBUKCHHUS.

2. HaGmronenue muddyzun.

3. HaOmronenue siBjeHui cMauuBaHUs U KaMWIISIPHBIX SIBJICHUIA.

4. HaOmrosieHre TerioBOro pacumpeHus Ted.

5. M3MeHeHue naBieHus raza npu U3MEHEHUU 00bEMA U HArPEBAHUU WM OXJIAXKICHUH.



[IpaBuna n3MepeHus: TeMIepaTypsbl.

Buae! Tenionepenayu.

OxnaxxJaeHue Mpyu COBEPIISHUN PAOOTHI.

HarpeBanwue ripu coBepiiieHuu paboThl BHEITHUMU CHJIAMHU.

10. CpaBHEHHE TETIIOEMKOCTEN pa3IMUHbIX BEILIECTB.

11. HabmroneHue KumeHusl.

12. HabmroieHue mocTosHCTBA TEMITEPATYPhI IIPU TUIABJIICHUH.

13. Mozenn TeIUIOBBIX IBUTATEICH.

Jlabopamopnwie padbomot u onvimol.

OMBITHI 110 OOHAPYKEHUIO IEUCTBHUS CHUJT MOJICKYJIIPHOTO MPUTSKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

OMNBITHI 110 HAOIIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, )KUAKOCTEN U TBEPABIX TeEJl.

OrnpeneneHue AaBieHUs BO3AyXa B OaJIOHE MIMpHUIIA.

OMBITBI, IEMOHCTPUPYIOITNE 3aBUCUMOCTD JIABJICHHS BO3/IyXa OT €ro 00bEMa M HarpeBaHUs UJIN OXJIAKICHHS.
[IpoBepka THIOTE3bl JUHEHWHOW 3aBHCUMOCTH JJIMHBI CTOJOHMKA >XMJIKOCTH B TEPMOMETPHUYECKONM TpPyOKe OT
TEMITIePATYPHL.

HaOmronenue u3MeHeHusl BHyTPEHHEH SHEPruM Teja B pe3yJibTaTe TeIionepeaayi U padoThl BHEIIIHUX CHJL.

6
7.
8.
9
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8. HccaenoBaHue sSBICHHS TEIII000OMEHA MPY CMEITMBAHUHT XOJIOJHOM U TOPSYCH BOJIBI.
OmpesenieHne KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJIOM MpU TEIJIOOOMEHE C HarpeThiM METAUIMYECKUM
UUAJIMHIPOM.

10. OnpenieneHue yaeIbHOM TEITOEMKOCTH BEILIECTBA.

11. MUccnenoBanue nporecca UCIapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

13. Onpenenenue yaeabHOM TeNI0ThI IJIaBJICHUS JIb/IA.

Pasnen /. DileKTpu4ecKkre ¥ MATHUTHBIE SIBJICHUS.



Onektpuzanus Tei. J[Ba poja snekTpudeckux 3apanoB. BzanmoelictBue 3apsikeHHbIX Tell. 3akoH KyroHa (3aBUCUMOCTb
CWJIbI B3aMMOJICUCTBHS 3aPSKEHHBIX TEJ OT BEJIMUUHBI 3aPS0B M PACCTOSTHUS MEXKIY TEIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosid. I[IpuHIMn cynepno3vuuy 3J€KTPUYECKUX Mosield (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3apsAnoB. DJIEMEHTApHBIA JJeKTpudyeckuil 3apsa. Crtpoennme aroma. I[IpoBomHukm u
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUA TOK. YCJIOBHUSL CYIIECTBOBAHMS SJIEKTPHUYECKOTO TOKa. VICTOUHMKHM MOCTOSSHHOro TOKa. JleicTBus
ANEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuiia TOkKa. OneKTpuyeckoe HamnpsbkeHue. CONpOTUBICHUE MNPOBOJHUKA. Y IEIBHOE
CONPOTHUBJIEHUE BellecTBa. 3aKkoH OMa Ji1s yuacTka uend. [lociienoBarenbHOe U MapapiebHOE COEIMHEHUE TPOBOAHUKOB.

PaGota u MoOIIHOCTH AJEKTpUUECKOro ToKa. 3akoH Jkoyns—JleHma. Onekrpuyeckue IeMU W MOTPEOUTENH
ANIEKTpUUEcKoi sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIE MarHUTHl. B3anmMoAelHCcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. MarHuTHoe moje 3eMJId U €ro
3Ha4YeHUE JJIs KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJie AIEKTPUYECKOro Toka. [I[pumMeHeHne 31eKTpOMarHuToB B
TEXHUKE. J[eICTBME MAarHWTHOrO MOJS Ha MPOBOJHHUK C TOKOM. ODJIEKTPOJABUIATENb IOCTOSHHOTO TOKa. Mcmosib3oBaHMe
ANEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omneitel Dapages. SABnenue anexkTpoMaruuTHOM nHAyKIuuU. [IpaBumno Jlenma. Dnexrporeneparop. CriocoObl MOTydeHUS
ANEKTPUUECKON SHEPTHH. DJIEKTPOCTAHIIMN HA BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIeKTpu3alus Tell.

JIBa posia sneKTpUUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U AEHUCTBUE DJIEKTPOCKOIIA.

DIEeKTpOoCTaTHYECKast UHYKIHUS.

3aKOH COXPaHEHHUS ANEKTPUUECKUX 3apSI0B.

[IpOBOAHUKH U JUANEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJISL.
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8. VCTOYHMKH MOCTOSSHHOI'O TOKA.
JlencTBUS SIIEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKUN TOK B KUJIKOCTH.
11. ["'a30BbIM pa3ps.
12. I3MepeHne CUITbl TOKa aMIIEPMETPOM.
13. I3MepeHune 3JIEKTPUIECKOTO HANIPSHKEHUS BOJIBTMETPOM.
14. Peoctat 1 MarasmH CONpOTUBIICHUN.
15. B3aumoielicTBHUE TOCTOSIHHBIX MarHUTOB.
16. MoennpoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS IOJIFOCOB MAarHUTA.
17. MoaenupoBaHWE€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OnbIT Dpcrena.
19. MarnuTHoOe€ 1oJje Toka. JJNEKTPOMAarHur.
20. JleficTBME MarHUTHOTO MOJI HA POBOJHUK C TOKOM.
21. DIEKTPOABUTATEIb IOCTOSTHHOT'O TOKA.
22. UccnenoBanue IBICHUS DJICKTPOMArHUTHON MHAYKIIUHU.
23. OnbiTel Papajes.
24. 3aBUCUMOCTbH HANPABJICHUS MHIYKIIMOHHOT'O TOKA OT YCJIOBUHM €r0 BO3HUKHOBEHHS.
25. DJIEKTPOTeHEPATOP MOCTOSTHHOT'O TOKA.
Jlabopamopnwie padbomot u onvimel.
OnBITHI IO HAOTIOACHUIO DJICKTPU3AIUHU TNl MHAYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanue neiCTBUS 3IEKTPUYECKOTO OISl HA TPOBOIHUKU U IUDJIEKTPUKHU.
COopka u mpoBepKa pabOThI JIEKTPUIECKOM IETMH TOCTOSTHHOTO TOKA.
N3Mepenue u peryimpoBaHue CUIIbI TOKA.
N3Mepenue u peryJimpoBaHUE HAIPSIKEHHUS.
HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COMMPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA
pe3ucrope.
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7. OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOJHUKA OT €T0 JJIMHBI, IIJI0IIAI1
IIOTIEPEYHOr0 CEYECHMsI U MaTeprala.

8. IIpoBepka npaBuiia CIOKEHUS HAIPSHKEHUN IIPU ITOCIIEI0BATEIbHOM COEAMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka npasuiia A CUIIBI TOKA MPU NAPAIIIETBHOM COEAMHEHUH PE3UCTOPOB.

10. Onpenenenue padoThl AIEKTPUUECKOTO TOKA, AYLIETO YEPE3 PEIUCTOP.

11. OnpenesieHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMOM HA PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHNS HA HEW.

13. Onpenenenne K111 marpeBarens.

14. MiccnenoBaHre MarHUTHOTO B3aUMOJIEVCTBUS IOCTOSIHHBIX MarHATOB.

15. MI3ydyeHne MarHuTHOTO MOJIsi HOCTOSIHHBIX MArHUTOB MPU UX OObEITMHEHUH U PA3/ICICHUN.

16. MccnenoBanue qeNCTBUS HIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aWMOJEHCTBUS KaTylIKM C TOKOM M MarHura OT CHJIbl TOKa U
HaIpaBJICHUs TOKa B KaTyIIKE.

18. I3ydenue nelcTBUs MarHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u usyueHue paboThl 3JIEKTPOABUTaTEs.

20. U3mepenne KII/] a51ekTpoABUTaTeNbHOM YCTAHOBKH.

21. ONBITBI IO HKCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM HMHAYKLWU: HWCCIECIOBAHWE W3MECHEHUM 3HAYCHHUS H

HaIlpaBJIEHUS UHAYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. MexaHnuyeckue siBJICHUS.

Mexannueckoe nBrxkeHuEe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOIO IBHUKECHMUS.
PaBHOMepHOE npsIMONMHENHOE BU>KeHUE. HepaBHOMepHOE npsAMonIuHErHOe IBHKeHUEe. CpelHssi 1 MTHOBEHHAsA CKOPOCTh
TeJla IIPYU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMmosnHeHOE nBkeHne. CBoOoaHoe nagenne. OnbiTe [ anmes.



PaBHOMepHOE JBUWKEHHME TO OKpykHOCTU. Ilepuon u wactora oOpaineHusa. JIuHeiHass W yrjioBas CKOpPOCTH.
[{eHTpOoCTpEMHUTENIBHOE YCKOPEHHE.
[Tepsoiii 3akoH HetoToHa. Bropoii 3akon HetoTona. Tpetuit 3akon Hetotona. [IpuHiun cynepno3unyu cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chia TPEHUS CKOJIbKEHHM S, CHJIa TPEHUS! IOKOsI, IPYyTHUE BUJIbI TPEHHUS.
Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO najieHus. JBrxenune miuaHeT Bokpyr ConHua.
IlepBas kocMu4eckass CKOpOCTb. HeBeCOMOCTh U IeperpysKu.
PaBHOBecue MarepuanbHOM TOukU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tesla ¢ 3aKPEIUIEHHON OChIO
BpaiieHus. MomeHT cuibl. LIeHTp TskecTn.
Nmnynsc Tena. U3mMeHenne umnyibsca. FIMITynbe cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PEakTUBHOE ABMKEHUE.
Mexanuueckas pabota M MoOUIHOCTb. PaboTa cunm TsDKECTH, YNpyroctd, TpeHus. CBsi3b SHEprum U paboThI.
[loTeHuManbHass HEPrUs TeNd, MOMHIATOTO HAJ IOBEPXHOCTHIO 3eMiM. lloTeHIManbHas SHEpPrus CKATOW NPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KWHETUYECKOM YJHEPTUH. 3aKOH COXPAHEHNS MEXAHUYECKON SHEPTIHUH.
Jlemoncmpayuu.
Habnrogenne MexaHn4ecKoro ABMKEHUS Tejla OTHOCUTENBHO Pa3HbIX TEJI OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI JBUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepeHne CKOPOCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBKEHUS.
HccnenoBanne Npu3HaAKOB PAaBHOYCKOPEHHOTO JBAKEHUS.
Habmonenue qBuxKeHMs Teja Mo OKPYKHOCTH.
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Halmronenne MexaHM4YeCKUX SIBIICHHM, MPOUCXOMSIINX B cucTeMe oTcuéra «Tenexkay mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBIJKCHUM OTHOCHUTENILHO KaOuHeTa (PU3UKHU.

7. 3aBHCUMOCTb YCKOPEHHUS Teja OT MacChl TeJIa U ACUCTBYIOIIECH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CHII TIPU B3aUMOCHCTBUM TEJ.

9. M3MeHeHue Beca Tesa Mpu yCKOPEHHOM JBUKECHUM.

10. [lepenaua umiynbca npyu B3aNMOJIEUCTBUU TEIL.

11. [IpeoOpa3zoBanus SHEPTUU IPU B3aUMOICUCTBUU TEN.

12. CoxpaHEHHE UMITYJIbCA [TPY HEYIIPYTOM B3aUMOJICUCTBUH.



13.
14.
15.
16.

CoxpaHeHne UMITyJIbca MpU aOCONIOTHO YIIPYTOM B3aMMOACHCTBUMU.

Habmnronenne peakTUBHOTO JBMKEHHS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOAHOM A ICHUH.

CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPHU JBMKECHUH Teja MO IeHCTBUEM MPYKUHBI.

Jlabopamopnwie padbomovt u onvimol.

1.
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10.

11.

KoHcTpynpoBanue TpakTa JijIsl pa3roHa v JaJdbHEHIIero paBHOMEPHOTO JIBUXKEHUS [IAPUKA WITA TEJICKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHSI OpyCKa WU IBFDKCHHUSI IIAPHUKA TI0 HAKIIOHHOM TJIOCKOCTH.
Omnpenenenne yCKOPEHUs Tela IPU PAaBHOYCKOPEHHOM JIBM)KCHHH M0 HAKIIOHHOH TUTOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HayaIbHOU CKOPOCTH.
[IpoBepka runoTes3sl: €CIM MPU PAaBHOYCKOPEHHOM JBMXKEHUU 0€3 HAadaJbHOW CKOPOCTH IyTH OTHOCSTCS Kak Psif
HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHUSI OT CHITBI HOPMAJIBHOTO TaBJICHUS.

Omnpenenenue KodHPUIIMEHTA TPEHUS CKOJTbKEHUS.

Omnpenenenue ;KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU TeJla TI0 TOPU30HTATIHHOM MTOBEPXHOCTH.
Omnpenenenne padOTHI CHJIBI YIIPYTOCTH TPH MOABEME TPy3a C MCIOJb30BAaHUEM HEIMOABUKHOTO W ITOIBHKHOTO
OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS YPHEPTHH.

Pa3nen 9. Mexanuveckne KoJ1e0aHUsSI U BOJIHbBI.
Konebarenbnoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOJ], 4YacTOTa, aMIUTUTYJa. MaTeMaTH4YeCKui 1

MPY>XUHHBIN MassTHUKU. [IpeBpaiiienre sHeprun npu Kojie0aTeIbHOM JIBHYKEHUU.

3aryxatomue koyiebanus. BeiHyknenubie konebanus. Pezonanc. Mexanndeckue BosiHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononpHbIE U ONIEPEYHBIE BOJIHBIL. [[JIMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHeHusl. MeXaHn4YeCcKue BOJIHBI B TBEPAOM TEJE,
CEHCMHYECKNE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BhIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3ByK 1 yIbTpa3BYK.

Jlemoncmpayuu.



I

Habnronenue xonebaHuii T€N MO IEUCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
Habmnronenue koneOaHuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaOmroneHne BEIHY X IEHHBIX KOJIeOaHMii 1 pe30HaHCca.

PacnpocTpanenne npo10bHbBIX U MONEPEYHBIX BOIH (Ha MOJIEIH).

Habiro1eHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKYCTUYECKHI1 pEe30HaHC.

./Ia6opamopubte pabomul u onvimel.
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7.

Omnpenenenre 4acTOTHI U MEPHOaa KOJICOaHMI MaTeMaTHUECKOTO MasTHUKA.

OrnpeneneHne 9acToThl ¥ epHuojia KojaeoaHuil Mpy>KMHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEPHOJ1a KOJIeOaHUM MTOABEIICHHOT0 K HUTH TPy3a OT JJTUHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TTEpHOIa KOJCOaHMH MPYKMHHOTO MasTHUKA OT MAacChl TPpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHUOIa KoJIeOaHUH TPy3a, MOBEIIEHHOTO K HUTH, OT MacChl TPpy3a.

OMnBITHI, IEMOHCTPHUPYIOITUE 3aBUCUMOCTD ITEpH01a KOJICOAHUI TPYKUHHOTO MAsITHUKA OT MacChl TPy3a B )KECTKOCTH
TIPY>KUHBI.

N3mepenne yCKopeHus CBOOOHOTO MTaICHHUS.

Pa3nen 10. DiiekTpoMarHuTHOE 1M0JIe U 3JI€KTPOMATHUTHBIE BOJIHBI.
DIIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHuTHBIX BOJH. [IIkana anexrpoMarHuTHhIX

BOJIH. MCrI01p30BaHME AIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3HU.
DneKTpoMaruuTHas npupoja ceera. Ckopocth cBeTa. BoJIHOBBIE CBOWICTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoOMCTBA 3JICKTPOMArHUTHBIX BOJIH.
BoHoBBIE CBOWMCTBA CBETA.

Jlabopamopnuie pabomot u onvimel.

1.

I/IBy‘{CHI/IC CBOMCTB SJICKTPOMArduTHBLIX BOJH C IOMOIIBIO MOOHJILHOT'O Teﬂe(I)OHa.

Pa3nen 11. CBeToBbIE SABJICHHUS.



JIyueBass monens cBera. Mcrounuku ceera. [IpsMonuneitHoe pacnpocTtpaHeHue cBera. 3atmeHuss ConHna v JIyHBI.
Otpakenue ceera. I1nockoe 3epkaiio. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenue cBera. 3aKOH NpejaomiieHus cBera. [logHOe BHyTpeHHEE OTpakeHHE cBeTa. VICHoiab30BaHHE MOJHOIO
BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xon nydelt B aunH3e. OnTudeckas cuctema (oToamnmnapara, MUKpOCKONa U Teneckomna. a3 kak onTuyeckas
cucreMa. bam3opyKocTh U JalnbHO30PKOCTb.
Pasnoxenue 0enoro cseta B criekTp. OnbiTel HptoTOHA. Clo’keHne ceKTpajabHbIX IBETOB. Jlucnepcus cBera.
Jemoncmpauuu.
[IpssMonMHEHOE PaCpOCTPAHEHUE CBETA.
OTtpakeHue cBerTa.
[Tonyyenue nzo0paxeHUil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTuuecknii CBETOBO/I.
Xox mydeii B coOuparoiei JIMH3e.
XoJ 1y4er B pacCEeUBAKOLLEH JIMH3E.
[Tonyuyenune n3o0paxeHuil ¢ TOMOILBIO JTUH3.
[TpuHiun nefictBus poroanmnapara, MUKpPOCKONA U TEIECKOIIA.
10. Mopnens rnasza.
11. PaznoxeHnue 6enoro cBeTa B CIEKTP.
12. [lomyuenue 6enoro cBeta mpu CI0KEHUH CBETA PA3HBIX 1[BETOB.
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Jlabopamopnsie padbomot u onvimol.

1. HMccnenoBaHue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia aJICHHUS.

2. W3ydeHue xapakTepUCTUK U300paKeHHsI ITpeIMETa B IIJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIJa MPEIOMIIEHUS CBETOBOTO JIy4a OT YIJia MaJeHUsl Ha TPAHUILIE «BO3TYX—CTEKIION.
4. TlomydeHue n300paKeHUN C IIOMOIIIBIO COOMPAIOIICH JTUH3HI.

5. Ompenenenne (OKYCHOTO PACCTOSHUSA U ONTHUECKON CUITbI COOMPAOIIEH JIMH3BI.



6. OMBITHI MO Pa3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. ONBITHI 110 BOCIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepe3 IIBETOBBIE (PMUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUSI.

OmneiTel Pezepdopna u mnanerapHas mojaens aroma. Mogens atoma bopa. Mcnyckanue u norjioieHue cBeTa aTOMOM.
KBantsl. JInHEYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinyudeHusi. CTpoeHue aToMHOTO spa. HykioHHast Mosiesb aTOMHOTO sJpa.
N3otonel. PangnoaktruBHbIE peBpaiieHus. [lepuoa monypacnaaa aTOMHBIX SI€p.

SAnepnsbie peaknun. 3aKOHBI COXPAHEHUS 3aPsIOBOTO M MACCOBOIO YMCEII. DHEPTHU CBSA3M aTOMHBIX sAzep. CBsA3b MaccChl
v 3Hepruu. Peakunu cunrtes3a u nenenus saep. Mcrounuku sueprun ConHua v 3BE3I.

Anepnas sHepreTrka. J(eicTBUS paguoaKTUBHBIX U3IyUYE€HUI HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CHEKTpbI U3IYYCHUS U TTOTJIONICHHUS.

2. CnekTpbl pa3InuHbIX Ta30B.

3. CohekTp BoOpoJa.

4. HaGmroneHnue TpekoB B kamepe BumbcoHa.

5. PabGota cuérunka MOHU3UPYIOLINX U3TyUYEHUH.

6. Perucrtpanus u3nydeHus NPUPOJHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmroneHue CruIonIHbIX U TMHEHYATHIX CIIEKTPOB U3TyUEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHIIBI TIO TOPMO3HOMY Ty TH (TI0 poTorpadusim).

3. M3mepeHue paaAnoakTUBHOTO (OHA.

IToBTOPUTEIBbHO-0000IAKOIIIMIA MOAYJIb.

[ToBTOpUTENTHEHO-0000MIAIOIINI MOAYITH TIPETHA3HAUCH JUTSI CHCTEMATH3AI[MU U 00O00IIEHUS TIPEIMETHOTO COJICPKAHUS U
OMbITa JEATEIbHOCTH, MPUOOPETEHHOIO MPU M3YYEHUU BCEro Kypca (U3HMKH, a TaKXKe MJis MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHy 1Mo (hU3uKe JUTsi 00yUJaroIUXCsl, BRIOPABIINX 3TOT yUEOHBIN MPEMET.



IIpy W3ydYeHHMH HAHHOTO MOMYJIS PEATU3yIOTCS M CUCTEMATHU3UPYIOTCS BHUJBI JICSITEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieynMBaeTCsl JOCTHKEHHUE NPEAMETHBIX M METAalpeJIMETHBIX IUIaHUPYEMBIX pe3yJIbTaTOB O0ydeHus, (popmupyercs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB MCCIEAOBAHUS SIBICHUN MPUPOJLI U TEXHUKH, OBJIAJICHUE
YMEHUSAMH OOBSCHATHh GU3UUCCKUE SBJICHUSI, IPUMEHSS IMOTyUYEHHBIC 3HAHMS, PEIIaTh 3a7a4M, B TOM YHCJIe KaueCTBCHHBIC U
AKCIIEPUMEHTAIIbHBIE.

[IpyHIMOHATBLHO JACATEILHOCTHBIM XapakTep MJaHHOTO pasjeiia peaausyercs 3a C4Y€T TOro, 4To oOydarouiydecs
BBINIOJIHSIOT 3a/IaHUS, B KOTOPBIX UM IIPEJIaracTCs:

Ha OCHOBE TOJIYYEHHBIX 3HAHUM PACIiO3HaBaTh U HAYYHO OOBSACHATH (DM3UUYCCKHUE SIBJICHUS B OKPYXKAIOIIEH MPUPOJIC U
MOBCEHEBHOM JKH3HH;

HCIIOJB30BaTh HAYYHBIC METO/IbI KCCIIEOBaHUs (PU3NUECKUX SIBJICHUM, B TOM YHCJIE JUIsl IPOBEPKHU TUIOTE3 U MOJyUCHUS
TEOPETUYECKUX BBIBOJOB;

OOBSICHSATh Hay4YHbIE OCHOBBI HamOoOJiee Ba)KHBIX JIOCTHIXKCHHM COBPEMEHHBIX TEXHOJIOTHH, HApHUMEpP, MPAKTHIECKOTO
HCIIOJIb30BaHUs PA3JIUYHBIX UCTOYHUKOB SHEPIrMHA HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘ICHI/IC (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6HIGFO o6pa3013aH1/151 HaIIpaBJICHO Ha AOOCTHIKCHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaT€J'II>HBIX PE3YJILTATOB.

B pesynbpraTe nzydenus (UMK Ha YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHus y oOyuaroierocs OyayT chopMUpOBaHbI

cleayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH:!

1) mMaTpHOTHYECKOT0 BOCTIMTAHUSA:

— MPOSIBJICHHE MHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (PU3NYECKO HAYKH;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKaaHCKOro U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

— FOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXXJIEHUM OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HAHHE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B AEATEIbHOCTH YUYEHOTO;

3) 3¢TeTHYEeCKOr0 BOCITUTAHUSI:

— BOCIIPUSITUE ICTETUYECKUX KauyecTB (PU3NUYECKOW HayKh: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 O3HAHUSI:

— OCO3HaHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHA,
BAKHEHUILIEN COCTABJIIOLIEH KYJIBTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, MHTEPECa K UCCIE0BATEIIbCKON IEATEIIbHOCTH;

5) dopMupoBanNs KyJbTYPbI 310POBbSI H SMOIHOHAIBHOTO0 GJIAT OO Ty YHSI:

— OCO3HaHUE IIEHHOCTH 0e30macHoro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BAXKHOCTH MPaBHII
0e30MacHOro0 MOBEJAEHUS HAa TPAHCIIOPTE, HA JIOpOrax, C AJIEKTPHUYECKUM M TEIUIOBBIM OOOpPYJAOBAHMEM B JOMAIIHUX
YCJIOBHUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKA peIICKCUU, PU3HAHKE CBOETO MPaBa Ha OIIMOKY M TaKOTO K€ IpaBa y APYroro 4elioBeKa;



6) TPyA0BOT0 BOCIIUTAHMSA:

— aKTUBHOE yYacTHE B PEIICHUN MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTeIbHOM OpraHu3aliuy, ropojaa, Kpas)
TEXHOJIOTHUECKON M COIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NUECKUX 3HAHU;

— MHTEpEC K MPAKTUIECKOMY H3YUEHHUIO Mpodeccuili, CBA3aHHbBIX ¢ (DU3UKOM;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUSI:

— OpHUEHTAIIUS Ha MpUMEHEeHUE (PU3HUECCKUX 3HAHUH JJIsI PEIICHHS 3a]1a4 B 00JIaCTH OKPY KAIOIIEH Cpeibl, INTAaHUPOBAHMS
MOCTYIKOB U OLIEHKH WX BO3MOKHBIX MTOCJIEICTBUM ISl OKPYIKAIOIIEH CPEIbI;

— OCO3HAHHUE II100aJTbHOTO XapaKTepa SKOJOTHUECCKUX IIPOOJIeM U MyTEeH NX PEIICHHUS,;

8) azanTanuu K H3MEHSIOIUMCS YCJIOBUAM COIHAILHONH W IPUPOIHOH cpeIbl:

— MOTPEeOHOCTh BO B3aMMOJCHCTBHM IIPH BBIOJHEHUM HCCIICAOBAHUNA M IPOCKTOB (PU3HUECKON HANpaBICHHOCTH,
OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

— TIOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSATEeIbHOCTD;

— OTPEOHOCTH B (DOPMUPOBAHMH HOBBIX 3HAHUMU, B TOM YHCjIe (DOPMYIHPOBATH UACH, TTOHATHUS, TUHIIOTE3bI O (PU3UICCKUX
00BEKTaX M SIBJICHHSIX

— 0CO3HaHUE Je(UITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHUSI B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUI;

— CTpEMJICHHE aHAJU3UPOBATh M BBISABIATH B3aUMOCBS3HM IPUPOJABI, OOIMIECTBA M HSKOHOMHMKH, B TOM YHCIE C
WCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUH C yUETOM BIUSHUS HA OKPYKAIOITYIO CPEy, BO3MOXKHBIX TJIOOQIBHBIX ITOCIIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHuUs mporpamMMebl o (U3MKe HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y 0Oydaromerocst OyayT

chOpMUPOBAaHbI MeTaNpeIMeTHbIe Ppe3yJbTaThl, BKIIOYAIONIME TO3HABaTeNbHbIE yHHBEpCaJbHbIE y4ueOHBIC AECUCTBUA,
KOMMYHHKATHUBHbIE YHUBEpCAIbHbIE YUEOHbIE IEHCTBUS, PEryISTUBHbIC YHUBEPCAIbHBIC YUEOHbIE IEHCTBUSI.



Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKK OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS JJIsl 000OIIEHHS U CPABHECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCSIIUXCS K
(U3UYECKUM SIBIICHUSIM;

BBISBJISITh NIPUYMHHO-CJICJICTBEHHBIC CBSI3M MPU U3yYEHUU (DU3NUECKUX SIBICHUM M MPOLIECCOB, JEJIaTh BHIBOABI C
UCIIOJIb30BAHUEM JICTyKTUBHBIX U MHYKTUBHBIX YMO3aKIIOUEHUH, BBIJIBUTATh TUTIOTE3bI O B3AUMOCBSI3AX (PU3NUECKUX
BEJINYMH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHusi yueOHoW (u3nyecko 3agauyu (CpaBHEHUE HECKOJBbKHUX BapUAHTOB
pelnieHusi, BLIOOp HanboJiee MOIXO0SIIETr0 C YUETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue 1eMCTBUSA:

UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT IMMO3HAHUS;

MIPOBOJIUTH TT0 CAMOCTOSTEIHLHO COCTABIIEHHOMY IIIaHY OIBIT, HECJIOKHBIN (DU3UUECKUI IKCIIEPUMEHT, HEOOIIBIIOE
UCCleI0BaHNne (PU3NYECKOTO SBJICHUS,

OIICHUBATh HAa TPUMEHUMOCTh M JIOCTOBEPHOCTb HWH(MOPMAIMIO, TOJYYCHHYIO B XOJE MCCICIOBAHUS WU
AKCIICPUMECHTA;

CaMOCTOSITeNIbHO (OpPMYJIUPOBATH 00OOIIEHHST U BBIBOJIBI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOJIOICHUS, OIbITA,
UCCIICIOBAHMUS;

MIPOTHO3MPOBATH BO3MOKHOE JlajibHEHIIIee pa3BUTHE (U3UUECKUX TIPOIIECCOB, a TAKKE BBIJBUTATH MPEATIONO0KEHUS 00
UX PA3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

OPUMEHSTH Pa3JIMYHbIE METO/IbI, UTHCTPYMEHTHI U 3aMPOCHI IPH MOUCKE U 0TOOpe HH(GOPMAIIK UITH TaAHHBIX C YUETOM
peIJIOKEHHON y4eOHOM (PU3NMIEeCKOM 3a/1auu;
aHAJIN3UPOBaTh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALINIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHUS;



CaMOCTOATENLHO BBIOUpATh ONTHUMAIbHYIO (OpMYy MpeAcTaBlIeHUs UHPOPMALUU U WIUTIOCTPUPOBATH pEIlacMbie
3a/lauyu HECJIOKHBIMHU CXEMaMH, TUarpaMMamMu, MHOU rpaduKoil 1 uX KOMOMHAIUSIMHU.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS:

B XOJIe 00CYyXJIeHHs y4eOHOTO maTepualia, pe3yjbTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOMPOCHI IO
CyIIEeCTBY OOCYX/1aeMOM TeMbl M BBICKA3bIBaTh WJECH, HAICJICHHbIE HAa pEHIeHUE 3aJaud M MOAJepKaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,

COTIOCTAaBIISATh CBOM CYXKICHUS C CYXACHHSAMHU IPYTHX YYACTHUKOB JHUAJIOTa, OOHAPYKMBATh PA3IMIUE U CXOJICTBO
MO3UILIMI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

yOJIMYHO MPEJICTABIISATH PE3YyJIbTAThI BHITTOJIHEHHOTO (PM3UYECKOTO OTBITA (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOEKTA);
MMOHUMATh M WCIIOJIB30BaTh MPEUMYIIIECCTBA KOMAaHAHOW ¥ WHIWBHIYATbHOW PaOOTHI NP PEIICHHH KOHKPETHOMN
(dusnueckon mpoOIeMbl;

IPUHUMATH IIEJIM COBMECTHOM €S TEIIbHOCTH, OPTaHU30BbIBATH JACHCTBUSA MO €€ TOCTIKEHHIO: PacpeIesTh POy,
00CyX/1aTh MPOIIECCHI U PE3YJIHTATHl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJTHATH CBOIO YaCTh pa0OTHI, TOCTUTast KAYECTBEHHOTO pe3yJIbTaTa [0 CBOEMY HaIPaBJICHUIO M KOOPIMHUPYS CBOU
JEUCTBUS C APYTUMH YJIeHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIBbHO C(HOpMyIHpOBaHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHUBepCaJlbHbIE y4eOHbIe AelCTBUA

Camoopranm3amnus:

BBISIBJISATH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLUsIX, TPEOYIOUIUX JUIsl pelIeHHs] PU3NYECKUX 3HAHUM;
OPUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0JAX MPUHATUSA PELICHUN (MHIMBHUAYaJIbHOE, NIPHUHITHE PELICHUS B IPYIIIIE,
MIPUHATUE PELICHUN TPYIIIOi);



CaMOCTOATCIIBHO COCTAaBJITh AJITOPUTM PCHICHUSA (l)I/I?)I/ILICCI(Of/'I 3aJadun HJIM IIJIaHa HCCIICOOBaHHUA C y‘{éTOM
HMCIOIUXCA pECYpPCOB U COOCTBEHHBIX BOBMO)KHOCTGI\/'I, APryMCHTHPOBATL IIPCJIAracMbIC BAPHUAHTBI pCHIGHI/II‘/’I;
ACJIAaTh BLI60p 151 6paTI> OTBCTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTpO.HB, AMOIHUOHAJIbHbINA MHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMy U IIPeJIararh Ij1aH €€ U3MEHEHUS;

OOBSCHATh MPUUUHBI JOCTHXKEHUS (HETOCTHXKEHUS) PE3yJIbTaTOB AESITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY
OIIBITY;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD (B TOM YHCJIE B X0/ BBINOJIHEHMS! (PU3HMUECKOT0 UCCIEA0BAHUS WM IPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENICTB, U3MEHUBILUXCS CUTYALU, YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTH CeOSl HA MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI,
HaMEpPEHHUs U JIOTUKY APYTroro;

MPU3HABATh CBOE MPABO HA OLIMOKY MPH PEIICHUH (PU3UUECKUX 3a/1a4 WU B YTBEPKJICHHUAX HAa HAYYHbIE TEMBI U TAKOE
e IIpaBo Jpyroro.

HPEIMETHBIE PE3YJIbTATDBI

K koH1y 0oOydenust B 7 KJjacce npeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y
00y4aromuxcst yMEHHIA:

WCIIOJIB30BATh TOHATHSA: (DU3UYECKUE M XUMHYECKUE SIBICHHS, HAONIOACHHE, DKCIIEPUMEHT, MOJENb, THIOTE3a,
eAVHUIBI  (DU3UYECKUX BEJIMYMH, aTOM, MOJICKYyJla, arperatHble COCTOSHHS BelmecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHMYeCKoe JBIDKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJUHEHHOE), TPaeKTOPHs,
paBHOJICUCTRYIOIAsA cuiia, nedopmanus (yrnpyras, IiacTH4eckasi), HEBeCOMOCTb, COOOIIAIOIINECS COCYIbL;
pasnuyath sBieHus (nud@ysus, TernIoBoe ABMKEHUE YaCTHII BEIIECTBA, pABHOMEPHOE JBM)KCHUE, HEPABHOMEPHOE
JBYDKEHUE, WHEPIUS, B3aUMOJCHCTBUE TEJ, paBHOBECHE TBEPABIX TEJ C 3aKPETUIEHHOW OChIO BpaIllCHHS, Iepenada
JaBICHUST TBEPABIMHU TEJIAMH, JKUIKOCTSAMH WM Ta3amMu, aTMOC(EepHOEe NaBlieHWE, TUIaBAaHWUE TeJ, MPEeBpaIlECHUS



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE
(bu3nyuecKoe SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBJICHUN B OKPYXKAIOUIEM MHUpE, B TOM 4YHCIEe (PU3MUecKHe
SABJICHUS B IPUPOJIE: PUMEPHI IBMKEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEXKUBOW NPUPOAE, AEUCTBUE CUIIBI
TPEHUS B IPUPOJAE U TEXHUKE, BIUSHUE aTMOCPEPHOrO JABJIECHUS HA )KMBOW OpPraHu3M, IUITABAHKUE PBIO, pblYaru B TEJe
4eJloBeKa, IPU 3TOM MEPEBOAUTD MTPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN)
(pu3znyecKux SBICHUN;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA T€N U (PU3HUECKHUE SIBICHMS, UCIONB3YS (PU3MUYECKHE BEIMYMHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSKECTH, BEC TEJa, CUIIA
TpeHus, JaBiieHue (TBEPAOrO Tena, )KUIKOCTH, ra3a), BRITAIKUBAIOLIAS CHIIa, MEXaHWYEeCKasi paboTa, MOIIHOCTb, IIEYO
CHJIbI, MOMEHT CHUJIbl, KO3(PPHUIIMEHT MOJIE3HOTO JEUCTBUS MEXaHU3MOB, KUHETUYECKasl U MOTEHIMAIbHAs SHEPIUs),
OpU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIOJIb3YEMBIX BEJIUYMH, UX O003HAUYEHHUS U €IUHULIBI
(u3nYEeCKUX BETUYHMH, HAXOAUTDh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEIUUNHY C APYTUMHU BEIMUYMHAMU,
CTPOUTH IpaUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUECKHUE SIBJICHUS U MPOLECCHI, UCIOJIb3YsI MPABUIIA CIOXKEHUS CUIT (BJIOJIb OJHOM
npsiMoi), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumesna, IpaBUIO paBHOBECHUs phlyara (0J10Ka), «30J0TO€ MPaBUIIO»
MEXAaHUKH, 3aKOH COXpPaHEHMs] MEXaHWYECKOH »HEepruu, Mpu 3TOM JaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHa U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3HUECKHE SIBJICHUSA, TMPOIECChl M CBOMCTBA Te€JI, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpod Ha |—2 M3yuyeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUM, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

peuaTh pacu€THble 3a/1auu B 1-2 AeMCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3UUECKUE BETUUHHBDIL:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3aMKUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE BEIUUYUHBI B POPMYIIbI
U TPOBOAUTH pPacy€Thl, HAXOAWTHb CIPABOYHBIE JAaHHBIE, HEOOXOAMMBIEC Uil peUIeHHs 3a7ad, OICHUBATh
PEATUCTUYHOCTD MOTYYECHHON (PU3UYECKON BETUUHHBI;



pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MO’KHO PEIINTh MPU MOMOUIN (PU3HUECKUX METOJIOB, B OTMCAHUM UCCIICJOBAHUS
BBIIETISATh MPOBEPSIEMOE NPEANOJIOKEHUE (TUIIOTE3Y), pa3iindaTb M HMHTEPHPETUPOBATH IOJYUYEHHBIM pe3yJbTar,
HAaXOJIUTh OIIMOKH B XOJE OIbITA, I€JaTh BBIBOJBI IO €T0 pe3yibTaTaMm;

IPOBOAUTH OMBITHl IO HAOIIONEHUIO (PU3NYECKUX SBICHUM WM (PU3NIECKUX CBOMCTB Tell: (POpMYIUPOBATH
MIPOBEPSIEMbIE MTPEATNOI0KEHNS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS, 3alIUChIBATh X0/ ONbITA U
(opMyIMpOBATH BBIBOJIBI;

BBITNIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI M TEMIIEPATYPhl C UCIIOJIB30BAHUEM
AHAJOrOBBIX W LHUQPPOBBIX NPHUOOPOB, 3aNMUCHIBATh IMOKa3aHUs NPUOOPOB € YYETOM 3aJaHHON aOCOJIOTHOM
IIOIPEIHOCTH H3MEPEHN;

IPOBOANUTH HCCIIEJOBAaHUE 3aBUCUMOCTU OJHOW (DU3MUECKOM BEJIWYUHBI OT JPYrOM C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHNH (3aBHCHUMOCTH IYTH PaBHOMEPHO ABWXKYILErocs Tejaa OT BPEMEHM JBHKECHHs Teja, CUJIbl TPEHUS
CKOJIb)KEHUSI OT Beca Teljla, KauecTBa 0OpaOOTKM MOBEPXHOCTEW TeNl M HE3aBHUCUMOCTH CHJIbI TPEHHUS OT IUIOLIaau
COTIPUKOCHOBEHHUS TE€J, CUJIbI YIIPYTOCTU OT YJUIMHEHHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON
YacTH TeJla U OT TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOHHBI, HA KOTOPYIO MOTPYKEHO
TEJI0, YCJIOBUW IJIAaBaHUA TEJ, YCIOBHI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B IUIAHHUPOBAHUU y4EOHOTO
UCCIIEJIOBaHUsI, COOMpPATh YCTAHOBKY M BBINOJHATH M3MEPEHUs, CIeAys MNPEAJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE NPEUIOKEHHBIX TaONMIl U TpaUKOB, IeTaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEeI0BaHNUS;

MPOBOJUTH KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEJIMYUH (IJIOTHOCThH BEILECTBA >KUJIKOCTU M TBEPAOIO Teja, cuia
TPEHUS CKOJIbXKEHUS, IaBJICHUE BO3/lyXa, BHITAIKUBAIOIIAs CUila, ACHCTBYIONIAs Ha MOTPYKEHHOE B JKUJKOCTD TEJIO,
KO3 (UIUEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs MPEIJI0KEHHOW UHCTPYKIIMH: TP BBIMOIHEHUN
U3MEpEHUI cOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY M BHIYUCIISATH 3HaYCHHE HCKOMOM BEJIMYUHBI;

COOJTI0IaTh MPaBUIIa TEXHUKU 0€30MacHOCTH IIPH paboTe ¢ 1ab0paTOPHBIM 000PYI0BAaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS TNPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOILAIOIIUECS COCYIbl, 0apOMETp, pblUar, MOABUKHBIN 1 HEMOABMKHBIN 00K, HAKJIOHHAS MIJI0CKOCTH;



e XapaKTEepPHU30BaTh MPUHIIUIIBI IEUCTBUS N3YUECHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HAa UX OMHCAHUS
(B TOM 4mCIie: MOAUIMITHUKY, YCTPOMUCTBO BOJOMPOBOA, TUAPABIUUECKHM Mpecc, MAHOMETP, BEICOTOMED, MOPIITHEBOU
HAcOC, apeoMeTp), UCIIONIB3ysS 3HAHUS O CBOMCTBAX (DM3MYECKUX SBICHUU M HEOOXOAMMBIC (hM3MUECCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTh MHMDOPMALIUIO O IPUMEPaX) MPAKTUUECKOTO UCIOIB30BAHUS (PU3UUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU JJig oOOecredyeHus O€30MacHOCTH TMpH OOpalleHHH ¢ NpudopaMd U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOIIEH Cpejie;

e OCYHIECTBJIITH OTOOP UCTOUYHUKOB MH(OpManu B MIHTepHETE B COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha
OCHOBE UMEIOIINXCSI 3HAHUM U MTyTEM CpaBHEHUSI PA3JIMYHBIX UCTOYHUKOB BBIACISTH MUHPOPMAIHIO, KOTOPAs SIBJISIETCS
MPOTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

e HCIOJBH30BaTh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JINTEpATypy (U3MUECKOrO COACpKaHUS,
CIIPaBOYHbIE MaTEpHAIIbI, peCypCchl ceTu MIHTepHeT, BaeTh MpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHMUs
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHbBIC KpPATKHE MUChMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 MCTOYHMKOB MH(MOpMalUU
(u3nUecKoro coAep’kaHvsg, B TOM YHUCJE MyOJUYHO JeJaTh KpPaTKUE COOOIICHHS O pe3yJibTaTrax MPOEKTOB WIIH
y4eOHBIX HCCIEAOBAHHM, MPU 3TOM TPAMOTHO HCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBIN amnmapar Kypca (U3HKH,
CONPOBO’K/IaTh BBICTYIUICHHE MPE3CHTALINE;

e TMPU BBHINOJHEHUU YYCOHBIX MPOEKTOB W HCCIEIOBAHHUI pachpeacsisiTh 005S3aHHOCTH B TPYyIIEe B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJ]a4aMU, CJICAUTH 32 BBIMOJHEHUEM TJIaHa JICMCTBUM, aJIeKBaTHO OIIEHUBAaTh COOCTBEHHBIN BKJIa B
NEATEIbHOCTh TPYMIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYIKAFOIIUX.

K xonIy o0ydeHus B 8 kj1acce mpeaMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y

00y4aromuxcst yMEHHIA:

e HCHOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBU)KEHUE ATOMOB U MOJIEKYJI, arPETATHBIE COCTOSTHUS
BEIIECTBA, KPUCTAJUIMUECKHME M aMop(HbIe Tea, HACBIIICHHBIA W HEHACBIINICHHbIM Map, BJIAKHOCTh BO3/AYyXa,
TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIJIOBOW JABUTATENb, JEMEHTAPHBIN SIEKTPUUECKUN 3apsijl, AIEKTPUUECKOE
oJie, MPOBOJHUKYU U AUAIEKTPUKH, HOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;



pasnuyaTh SBICHUS (TEIUIOBOE pACHIMPEHHWE W CKaTHe, TeIJIonepeaaya, TEeIIOBOe pPaBHOBECHE, CMaudHBaHUE,
KalUIApHBIC SBIICHUS, WCHApeHWe, KOHJACHCAIWs, IUIaBIICHUE, KpHCTauM3amnus (OTBEp/IEBaHUE), KHUIICHUE,
Terionepenaya (TETUIONMPOBOIHOCTh, KOHBEKIUS, W3Iy4YCHHUE), JJICKTpH3aIus TeJ, B3aUMOCHCTBUE 3apsijioB,
JEUCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, ACHCTBHE MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHASI HHIYKIHS) TI0 OMUCAHUI0 UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YUYECHHBIX (PU3WYECKUX SIBJICHUN B OKpY)KAlOIIEM MHUpPE, B TOM 4Yucie (uandeckue
SBJICHHSI B TIPUPOJIC: TTOBEPXHOCTHOE HATSHKCHHWE W KalWJULIPHBIC SBJCHUS B TPHUPOJE, KPUCTAUIBI B TIPUPOJE,
u3nyuenue ConHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHWE pOCHI, TyMaHa, HHEs, CHEra,
AIIEKTPUUECKUE SIBJICHHS B aTMOC(EPE, DIIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 10JIe 3eMIIH, Aperd moIirocoB,
POJIb MAarHUTHOTO TOJISL JIJIsL JKM3HU Ha 3emiie, MOJSPHOE CUSHUE, MPU STOM IMEPEBOJUThH MPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUN;

ONHMCHIBATh M3yYCHHBIE CBOMCTBA Ted M (U3MUYCCKHUE SBIICHUS, WCIONB3yS (U3MUECCKUE BEIUYHMHBI (TEeMIIepaTypa,
BHYTPEHHSISI DHEPrusi, KOJWYECTBO TEIIOTHI, YJelbHAas TEIUIOEMKOCTh BEIIECTBA, YICJIbHAs TEIUIOTa IJIaBJICHUS,
yAenpHas TEIIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIOTa CTOPaHWs TOIUTUBA, KOI(PPUIIMEHT IMOJIE3HOTO ACHCTBUS
TEIJIOBOW MAIlIMHBI, OTHOCHUTENbHAS BJIAXHOCTh BO3/yXa, AJICKTPUYCCKUN 3apsa, Ccuja TOKa, JJICKTPHUECKOE
HanpsDKEHUE, COMPOTUBJIICHUE TMPOBOJHUKA, YJAEIbHOE CONPOTHBICHHWE BEIIeCTBA, paboTa U  MOIIHOCTh
AIEKTPUYECKOTO TOKA), MPHU OINHUCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIIOIB3YEMBIX BEIIUYHH,
0003HAaYEHUS U CIMHUIIBI PU3NYECKUX BEIMYHUH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PH3NUCCKYIO BETUIHHY
C IPYTHMH BEIIMUYMHAMH, CTPOUTH IPAPUKHA U3YUEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIINYNH;

XapaKTEPU30BaTh CBOMCTBA TeJl, PU3HUSCKHE SIBJICHUS U TIPOIIECCHI, HCTIOIB3YsI OCHOBHBIC ITOJI0KEHUS MOJICKYIISIPHO-
KHHETHYECKOW TEOpUM CTPOCHHUS BEIIECTBA, MPHUHITUI CYNEPHO3UIMK ToJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsana, 3akoH Oma s ydacTka 1ienu, 3akoH J[xoymns—JIeHia, 3akoH COXpaHEHUsI SHEPTUHU, TIPH ITOM
JaBaTh CIOBECHYIO (DOPMYIIHPOBKY 3aKOHA H 3aIMCHIBATH €T0 MATEMAaTHIECKOE BEIPAKEHUE,

OOBSCHATh (U3MUYECKHME TMPOLEeCChl H CBOWCTBA Tel, B TOM YHCIE MW B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH MPUYNHHOCIICICTBEHHBIC CBSI3H, CTPOUTh OOBsicHeHue u3 1-2



JIOTUYECKUX IIaroB ¢ Omopod Ha 1—2 HW3y4eHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIC 3a1a4i B 2—3 NEUCTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (PU3NUECKUE BETMIUHBIL:
HAa OCHOBE aHAJIN3a YCJIOBHUS 33JI1a4M 3alMChIBATh KPATKOE YCIIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PEIICHUA
3a/71a4M, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIC [JIsi €€ PEIICHUs, MPOBOJUTHh PACUEThl U CpPAaBHUBATH
MOJTy4YeHHOE 3HaYeHHUE (PU3NUISCKOM BEITMYMHBI C U3BECTHBIMH JITAHHBIMU;

pacro3HaBath IPOOJEMBbI, KOTOPhIE MOXXHO PEIIUTh HPH MOMOIIM (U3UYECKUX METOJIOB, HMCIOJIB3Ys OIHCAHHUE
WCCIICIOBAHUS, BBIICIATh NPOBEPAEMOE MPEANOJIOKEHUE, OLCHUBAaTh MNPABWIBHOCTh TNOPSAKA MPOBEACHUA
HCCJICIOBAHMS, Je/IaTh BEIBO/IBI;

IIPOBOJAMUTH OMBITHI MO HAOIIOACHUIO (PU3UUYCCKUX SIBJICHUM WM (U3UUYECKUX CBOMCTB Tel (KalWUIIPHBIC SBIICHMS,
3aBHCHMOCTH JAaBJIEHUS BO37yXa OT €ro o0bEéMa, TeMIlepaTyphl, CKOPOCTH IMPOIecca OCTHIBAHMS W HAarpeBaHHS IIPH
W3JIYYCHUH OT LIBETa M3JIydarouield (TOTJIOMIAoIIEeH) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJIBI OT TEeMIEPaTyphl
KUAKOCTA MW IUIOMAAd €€ TIOBEPXHOCTH, DOJICKTPpHU3AlUs TEJI W B3aUMOJICUCTBUE BJIECKTPUYECKUX 3apsioB,
B3aMMOJECHUCTBUE MOCTOSTHHBIX MAarHUTOB, BU3yalW3alldsd MArHUTHBIX MOJIEM TOCTOSHHBIX MAarHUTOB, ACHCTBUS
MAarHUTHOIO TMOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTa, CBOMCTBA AJIEKTPOJBUTATEINS MOCTOSIHHOTO
TOKa): (hOPMYJIMPOBATH IPOBEPSEMBIC MPEIOI0KECHHS, COOMPAaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
OTIMCBHIBATH XOJI OIBITA U (DOPMYITHUPOBATH BHIBOJIHI,

BBITIOJIHATh MPSIMBbIE M3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BJIAXXHOCTU BO3yXa, CHJIBI TOKA, HANPSHKEHUS C
HCIIOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB M TATUUKOB (DU3NUECKUX BEJTUYUH, CPABHUBATH PE3YJbTAaThl U3MEPEHUN C
y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH WCCJICIOBAHUE 3aBUCMMOCTH OJIHOM (DU3MUECKOW BEIWYUHBI OT JPYTOM C HCHOJIB30BAHHEM TMPSIMbBIX
M3MEPEHUN (3aBUCUMOCTh COMPOTUBIICHUSI TPOBOAHUKA OT €T0 JJIUHBI, MO MOMEPEUYHOr0 CEUCHUS U yACIIBHOTO
COIPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO Y€pe3 MPOBOJHUK, OT HAMNPSHXKEHUS HA MPOBOJHUKE,
UCCIIEIOBAHUE TOCJIEIOBATEIbHOTO W MapaJIeIbHOIO COCIMHEHUN MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAHUE,
coOupaTh yCTAaHOBKY U BBITIOJIHATh HW3MEPEHUs, CIeAys TPEII0KEHHOMY IUIaHy, (UKCUPOBATH PE3yJIbTaThI
MOJTyYCHHOM 3aBUCUMOCTH B BU/IE TAOJIUIT U TpaUKOB, A€TaTh BEIBOABI IO PE3yIbTaTaM UCCIICIOBAHMUS,



MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (PU3NYECKUX BENMYUH (yeNlbHAas TEIJIOEMKOCTh BEIIECTBAa, COMPOTUBICHUE
IPOBOJHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUSI, COOMPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAYS MPEAI0KEHHOW NHCTPYKILNHU, U BBIYUCIATH 3HAYCHUE BETUUUHBI;

cOOJII0/IaTh MpPaBUIa TEXHUKU 0€30MacHOCTH IIpH padboTe ¢ 1a60paTOPHBIM 000pPYI0BAaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HA UX OMHCAHUS
(B TOM uHclie: CUCTEMa OTOIUIEHUS JOMOB, TUIPOMETp, NapoBas TypOWHa, aMIepMETp, BOJBTMETpP, CUYETUUK
AJIEKTPUYECKON HHEPrUM, SJIEKTPOOCBETUTENIbHbIE MNPUOOPBI, HArpeBaTENbHbIE AIEKTPONPUOOpHl (TpUMEpHI),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DJIEKTPOMATrHUT, SJCKTPOABUTATEIh MOCTOSHHOTO TOKA), MCHOJB3Ys 3HAHUS O
CBOMCTBax (PM3MUYECKUX ABJICHUNA U HEOOXOAUMbIE (DU3UUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM M CXEMaTHYHBIM PUCYHKaM
(PKUIKOCTHBIA TEPMOMETpP, TEPMOC, INCUXPOMETP, TMTPOMETpP, JBHUraTellb BHYTPEHHETO CTOPaHHUs, 3JIEKTPOCKOII,
peocTarT), COCTaBIATh CXEMBbI JIEKTPUUECKHX LIETIEH € MOCIeI0BaTEeIbHBIM U apaJUIeIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasznuyas yclIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKHUX IIETIEH;

IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TPUMEPaxX) MPaKTHUECKOTO UCIIOIb30BaHUS (PU3MUECKUX 3HAHUU B
MOBCEAHEBHOM JKM3HU JUIsi oOecredeHus: Oe30MacHOCTH Mpu  oOpamieHud ¢ OpudopaMu M TEXHUUYECKUMHU
yCTpOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOJIIOICHUSI HOPM HKOJIOTUYECKOTO MOBECHUS B OKPYIKaIOILEH CpefIe;
OCYIIECTBISATH MOUCK HH(pOpMAIK (pr3rueckoro cojepxanus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS 3HAHUN U Ty TEM
CpPaBHEHHUS JTOTIOJTHUTEIHHBIX HCTOYHUKOB BBIJCIATH HH(POPMAIIHIO, KOTOPasl SBISETCS TPOTUBOPEUNBON HITH MOXKET
OBITh HEJTOCTOBEPHOM;

UCTIONIb30BaTh TMPU BBHITIOJHCHUH yYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JUTEpaTypy (PU3HMUEecKOro colep:kaHus,
CIpaBOYHBIEC MaTepUaibl, pecypchl ceTi MHTepHeT, BiaaeTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPEoOpPa30BaHUS
nH(}OpMAIUU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHUE YCTHBIE COOONICHHs, 00001as WHPOPMAIUI0 U3 HECKOJIBKUX
UCTOYHUKOB (DU3UUECKOTO COJAEpX aHUs, B TOM YHCIE MYyOJWYHO NPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCJIeI0BATENLCKON JIEATEIbHOCTH, TP 3TOM T'PAMOTHO MCIOJb30BaTh M3YYEHHBIM MOHSATHIHBIA amnmapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3EHTAIUEH;



IIPU BBIIIOJTHEHUH YUY€OHBIX MPOEKTOB U UCCIEAOBAHNN (PU3NYECKUX MTPOLIECCOB pacpeAeiaiTh O0S3aHHOCTH B TPYyIIIIE
B COOTBETCTBHUM C IIOCTABJICHHBIMU 3aJa4aMU, CICIUTH 3a BBIIOJHEHUEM IUIAHA NEHCTBUN U KOPPEKTUPOBATH €rO,
aJIeKBATHO OLIEHUWBATh COOCTBEHHBIM BKJIAJ B JCSATENbHOCTh TPYNNbl, BBICTPAUBATh KOMMYHUKATHUBHOE
B3aMMO/ICICTBHE, MPOSBIISSA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xoHI1y 00yueHus B 9 kjacce peIMeTHbIE PE3YIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

UCIIOJIb30BaTh TMOHATHUA: CHCTEMAa OTCUETa, MaTe€pUalbHAs TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
NBIKEeHUS, nedopmanus (ympyras, IlacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3ku, HEHTP TSHKECTH, aDCOTIOTHO TBEPIOE TENO, LEHTP TAHKECTH TBEPAOrO TENa, paBHOBECHE, MEXaHUYECKUE
KoJe0aHUs U BOJIHBI, 3BYK, MHPPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJMU30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS M TOTJIONICHUS, anbda, 6eTa- U raMmma-u3aydeHus,
U30TOIIbI, SIAEPHAsl SHEPTETHKA;

paznyaTh SABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE IBMKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHOE
JIBKEHUE, CBOOOJHOE MaJIeHUE TeJ, pAaBHOMEPHOE JIB)KEHUE M0 OKPY>KHOCTH, B3aUMOJICUCTBHUE TEJ, PEAKTUBHOE
JBIKEHUE, KOJIeOATeIbHOE JBIXKCHUE (3aTyXalolUe U BhIHYXKIACHHBIE KOJIeOaHus1), pe30HaHC, BOJTHOBOE JIBMKEHUE,
OTpaX€HUE 3BYyKa, MPSIMOJMHEMHOE pacHpoOCTpaHEHUE, OTPAKEHHWE M MPEJOMIIEHHE CBETAa, MOJIHOE BHYTPEHHEE
OTpaX€HUE CBETa, pa3JIoKEHUE OEOoro CBETa B CHEKTP M CIOXKEHHE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs paIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOr0 CIIEKTPa U3JIyYEHUs) 110 ONMHUCAHUIO UX XapaKTEPHBIX
CBOWMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UUECKUX SIBJICHUN B OKpyKarolleM MuUpe (B TOM uucie (DU3nUecKue
SIBJICHUSI B TIPUPOJIC: PWIMBLI U OTJIMBHI, ABWKEHHE TIaHEeT COJIHEUHOW CHCTEMBI, PEAaKTUBHOE JBH)KCHHUE KUBBIX
OpraHu3MOB, BOCHPHUSITUE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUUYECKUE BOJIHBI, I[yHAMH, 3XO0, I[BETA TeE,
ONTHYECKHUE SBJICHUS B TMPHUPOJIE, OMOJOTUYECKOE ACHCTBHE BUIMMOTO, YJIbTPadUOIETOBOIO U PEHTTCHOBCKOTO
U3ITyYEeHU, €CTECTBEHHbIH pPaJUOaKTUBHBIA (DOH, KOCMUYECKHE JIy4YH, PAJUOAKTUBHOE H3IyUYEHUE TPUPOIAHBIX
MUHEpAJIOB, JIEUCTBHE PATMOAKTUBHBIX M3JyYEHHM HAa OpraHU3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTHh MPAKTUUYECKYIO
3a/1auy B y4eOHYI0, BBIJICTISTH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH ) (PU3NIECKUX SBICHUMN;



OINKCHIBaTh M3YyYEHHBbIE CBOWCTBAa Tel U (PU3UUYECKUE SBJICHUS, UCHOJB3YS (PU3MUECKHE BEIWYMHBI (CpEeaHss U
MTHOBEHHAsl CKOPOCTb Tela MPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE, NIEPEMEIEHUE, Iy Th, YIIOBas CKOPOCTb,
CuJia TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOAHOIO MaJeHUs, BEC Tella, UMITYJIbC T€Ja, UMITYJIbC
CWJIbI, MEXaHHYECKasi padoTa U MOILHOCTh, MOTEHUMAJIbHAS YHEPTUs TeNa, NOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMANbHAS SHEPIHsl CXKATOM MPY>KUHbI, KHHETUYECKas HHEPrus, MOJHAs MEXaHW4YecKas 3HEprus, Mepuoja u
yacToTa KoJeOaHuM, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHHUS
Cpelbl), MpU ONMCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIHOJB3YEMBIX BEJIWYMH, O0O3HAUYEHUS U
eAVHUIBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIME JIaHHYIO (DU3MUECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH T'paUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA T, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIIOJIBb3YSl 3aKOH COXPAHEHHS YHEPIUH, 3aKOH
BCEMHPHOTO TATOTEHUS, IPUHLMIT CYIIEPIO3ULIMN CUJI, IPUHLUII OTHOCUTENBHOCTH [ anuies, 3akoHsl HproTOHA, 3aK0H
COXPaHEHUsI MMITYJIbCa, 3aKOHBl OTPAXKEHUS M NPEJIOMJIEHHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO U MACCOBOIO
qucesl MNP SIEPHBIX pEaKlUMAX, HpU STOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBIBATh €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH  (PU3MYECKUE TpOIEecChl M CBOMCTBA Te€Jl, B TOM 4YUCIE W B KOHTEKCTE CUTyalui
IPAKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BbISABIATH MPUUMHHO-CIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB ¢ ONopol Ha 2—3 M3y4YEHHBIX CBOMICTBa (PU3WYECKUX SBJICHUN, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemiath pacu€THele 3aiayd (OMHMpAOIIMEcs] HAa CUCTEMY M3 2—3 ypaBHEHMI), HCHOJb3Yys 3aKOHbI U (HOPMYJIbI,
CBA3BIBaIOIME (PM3MUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a YCIOBHS 33J]a4M 3alIUChIBAaTh KPATKOE YCIIOBUE, BBISBISATh
HEJOCTAIOUINe UM U30bITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE ISl PEUICHHs], IPOBOIUTH
pacuéThl U OLICHUBATh PEAIMCTUYHOCTH MOJTYUYECHHOTO 3HAYCHUS (PU3NYECKON BEIMUNHBI;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOXXHO PEMIMTh MpPHU MOMOIIM (U3HUECKUX METOJO0B, UCHOJIb3Ysl ONHUCAHUE
UCCIIEJIOBAHMsS, BBLACIATh IIPOBEPSIEMOE IPENAIOJIOKEHNE, OLIEHUBATh IIPABWIBHOCTh MOpPsAKa IMPOBEACHUS
HCCJIEI0BAHMS, I€TATh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUHN U OIIBITOB;



MPOBOJIUTH OMBITHI MO HAOJIOICHUIO (PU3UUECKUX SIBJICHUHN WM PU3NYECKUX CBOWMCTB Tell (M3y4eHUE BTOPOIO 3aKOHA
HrroToHa, 3aK0HA COXpaHEHUsI SHEPTHH, 3aBUCUMOCTh MIepHUoia KoJieOaHUN MPYKUHHOTO MasiTHUKA OT Macchl rpy3a U
KECTKOCTHU MPYKUHBI 1 HE3aBUCUMOCTH OT aMIUTHTY bl MAJILIX KOJICOAHHM, TPSIMOJIMHEHHOE PACTIPOCTPAHCHHE CBETA,
paszjioxeHue Oeyoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paxeHHs B TUIOCKOM 3€pKajieé U CBOMCTB U300paKeHUS
npeaMera B coOuparoiie JuH3e, HaOMI0JeHNEe CIUIONIHBIX U JIMHEWMYAThIX CIIEKTPOB M3IYUEHHMs): CAMOCTOATEIIHHO
coOupaTh YCTaHOBKY U3 H30BITOYHOrO Habopa oOOpyJIOBaHUS, OMHUCHIBATH XOJ| OMbITAa U €ro pe3yJbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPECHHM, ONPELIsis CPeAHEee 3HAUCHUE N3MEPSIEMON BEIIMUNHBI
(bokycHOe paccTosiHME coOuparoileil JIMH3bI), OOOCHOBBIBaTH BBIOOP crocoba u3MepeHus: (U3MEpPUTEIBHOIO
npudopa);

MPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHUH C HCIOJIB30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBHCUMOCTD MyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBI)KCHHHM 0€3 HadallbHOM CKOPOCTH, MepHoja KoiaeOaHuit
MaTEMaTUYECKOTO MasiTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH yrja OTPa)KEHUs CBETa OT yria MaJeHus W yria
MPEJIOMIJICHUS OT YyTJja MaJieHus1): MIaHUPOBaTh UCCIIEIOBAHUE, CAMOCTOSTEIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (DM3WYECKUX BEJIMYMH B BHJE TAaOJWIl W TpadUKOB, JejIaTh BBIBOJIBI II0
pe3yibTaTam UCCIEI0OBAHNUS;

MPOBOJUTh KOCBEHHBIE W3MEpPEHUS (PU3MYECKHX BEIUYMH (CpPEemHssl CKOPOCTh M YCKOpPEHHE Tena IMpHu
PaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHHE CBOOOIHOTO MaJCHUsI, KECTKOCTH MPYXKHHBI, KOADDHIMEHT TpeHus
CKOJILKCHHS, MEXaHHUYeCcKasi paboTa ¥ MOITHOCTh, YaCTOTAa M MEPUO KoJIeOaHUH MaTEeMaTHISCKOTO U MPYKUHHOTO
MasSTHUKOB, ONTHYECKas cuja COOMparolied JHMH3bI, PaJMOAKTUBHBIA (DOH): MJIAaHMPOBATH M3MEPEHMS, COOUPAThH
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY M BBINIOJHATh HM3MEPEHUsS, CIEeAys MPEIJIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHUE BEJIMYUHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIbTATHI C YUETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
COOJTI0IaTh MPaBHJIa TEXHUKU O€30MMaCHOCTH TIPH paboTe ¢ TaOopaTOPHBIM 000PYI0BAHUEM;

pasinyaTh OCHOBHBIE MPU3HAKUA MU3YUYECHHBIX (PU3MUYECKUX MOJIENICH: MaTepuaibHasl TOUKa, a0COJIIOTHO TBEPI0E TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHask MOJIeNIb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO SIpa;



XapaKTepU30BaTh NPUHLIUIIBI AEUCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMMCAHUSA
(B TOM uMcIe: CHOMIOMETP, NATYMKU TOJOKEHUS, PACCTOSHUSA U YCKOPEHMs, pakera, 3XO0JIOT, OYKH, MEPHUCKOII,
¢doToanmnapat, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETpP, KaMepa BuibcoHa), HCIONb3ys 3HaHUS O CBOMCTBAX
¢u3znyecKuX SABICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCITIOJI30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHHMUYECKHX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTMYECKUX TPOLIECCOB MPU PEHICHUH YYEOHO-NIPAKTHUUECKHUX 3a7ay, ONTHUYECKHE CXEMbI ISl MOCTPOECHMS
N300pakeHU B IJIOCKOM 3€pKajle U coOMparoIien JuH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTHh MH(OPMAIUIO O IPUMEPAxX) MPAKTUYECKOI0 UCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEHEBHOM KM3HU JUIsi oOecreyeHus: 0O€30IacHOCTH Mpu OOpalieHuu ¢ npudopamMud M TEXHHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOT0 MOBEJEHUS B OKPYIKAIOIIEH Cpee;
OCYIIECTBIATh TOUCK HH(popManuu (usnueckoro conaepkanus B HHTepHETe, CaMOCTOSTENBHO (OpMyIUpys
MIOMCKOBBIH 3alpOC, HAXOUTh ITyTH ONPEIEICHUS JOCTOBEPHOCTH MOJIYYEHHON HH(OpMALIMKA HA OCHOBE UMEIOLUXCSI
3HAHUU U JONOJIHUTEIIbHBIX NUCTOYHUKOB;

MCIIOJI30BaTh MPH BBINOTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (PU3HUECKOrO COJEp KaHMS,
CIIPaBOYHBIE MaTepHUallbl, pecypchl ceTh MIHTepHeT, BiaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpPMAIMHU U3 HECKOJBKUX MCTOUYHHUKOB
(du3nuecKoro coaepkanus, MyOIuYHO MPEACTABIATH PE3YIbTaThl IPOESKTHON UM UCCIEA0BATENIbCKOM JeATENbHOCTH,
IpU 3TOM IPAMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUWHBIN anmnapaT U3y4aeMoro paszesa GU3uKu U COMPOBOXKIATh
BBICTYIICHUE TIPE3EHTAlMEN ¢ yUETOM 0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KosauuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Kontposbnubie | IlpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchl
Pa3nen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY:KAIOIIEr0 MHPA
bubmuorexa [JOK
11 ) - 2
VISHIA T Hayla o TpHpone https://m.eds00.ru/7f416194
bu6mmoteka [IOK
1.2 ) 2 1
VISHHCCICHE BETHHHA https://m.eds00.ru/7f416194
bu6mmoteka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/T TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no paznery 6
Pa3nen 2. [lepBonayajibHbIe CBeJIEHNS 0 CTPOEHHHU BellleCTBA
bu6mmoreka [IOK
2.1 1
Crpoerue serecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHrEe ¥ B3aUMOJICUCTBHE YaCTHI] 9 1 bubmuorexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
Bbu6nmuoreka [JOK
2.3 A 2
TPETATHEIC COCTONRMA BEMECTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBH:KeHHMe ¥ B3aMMOAEHCTBHE Tell
Bbubnmuoreka [JOK
31 MexaHuieckoe JBIDKCHIC 3 https://m.edso00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

32 Heptus, Macca, IIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
Bu6nmuoreka [JOK
33 (una. Bret o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienune TBEPABIX TeJl, ;KUAKOCTEN U ra30B
41 [asnenue. [lepenaya nasneHus TBEPABIMU 3 bubnuorexa [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Hlaprerine xuaxocTh > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 Atmocheproe rasieHme 6 https://m.edso0.ru/7f416194
44 JlericTBre :KUIKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubnuotexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznemny 21
Pa3gen 5. PaGota u MoumiHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> 400Td H MOIHOCTE 3 https:/m.eds00.ru/7f416194
Bbu6nmuoreka [JOK
2 IT 1
> POCTRIE MEXAHHIMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 CXATIACCKAT SHeprus https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 12
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8 KJIACC

KoJsun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | Ilpakruyeckue (wpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TensioBbie ABJICHUSA
bubnuorexa [IOK
11 i 7
CTpoCHHE i CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. JekTpuyecKkue U MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYECKHE 3aps/Ibl. 3apsyKEHHBIE Tela 7 1 bubnnoreka [IOK
' U UX B3aUMOJeiCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuortexa [JOK
2.2 [TocTOSIHHBIN AIIEKTPUUYECKHI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmmoteka [IOK
2. M 1 1.
3 ATHITHBIC ABJCHHA 6 ° https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 4
SEKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro o pasnery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJsun4yecTBo yacoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ P Kontpoabusie | Ilpakruyeckue (wpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannuyeckue sABJICHUSA
11 MexaHU4eCcKOe TBUKEHHE U CITOCOOBI €ro 10 1 bubnuorexa [IOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TE https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 10 3
SaKOHEI COXpAHCHILA https://m.edsoo.ru/7f41a4a6
Hroro no pazneiy 40
Paznen 2. Mexannuyeckue KoJie0aHUS U BOJHbI
bu6nmmoreka [IOK
2.1 M 7
CXAHHICCKHE KONICOAHNA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka I1IOK
2.2 M .3 8 1 3
CRAMHITCCKAE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3neu 3. Dy1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHuTHOE M0JIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasnery 6

Pa3gen 4. CBeToBbIE IBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI paCIIpOCTPaHEHHUSI CBETa 6 2 bubmorexa HOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.2 JIuH3BI ¥ onTHYECKKE TPHOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.3 Paznosxenue 6eroro cBera B CEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazaeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUSA
bubnuoreka [IOK
5.1 Hcnyckanue 1 norionieHue cCBeTa aToMoOM 4 1 httos://m.edsoo.ru/7f41ada6
bubnuoreka [IOK
2 1
> CTpOCHIE ATOMHOIO 51pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmotexa I1IOK
: A 7 1
53 JIEPHBIC PEAKITII https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [ToBTOpuTe/bHO-06001AI0IMIT MOAYJIb
6.1 [ToBTOpeHue u 0600ITIEHIE COEPKAHUS 9 5 bu6nmmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pasnery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YUYEBHO-METOINYECKOE OBECHHEYEHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 8 xnacc/ [epsimkua .M., UBanoB A.U., AkimonepHoe obmectBo «M3aatenbetBo «lIpocBemenner»

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

®dwusuka. 7 xknacc. bazoBelil ypoBens. Metonndeckoe nmocoodue. [Ipocsemenne, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

bubmoteka LIOK https://lesson.edu.ru/03/0
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