MUHHCTEPCTBO MTPOCBEIEHUS] POCCHIMCKON ®EEPALIUH
Jlenaprament o6pasoBanns Bosoroackoii obiacta

yipaB/ienue 06pa3oBaHus aIMHHHCTPANHH Yaro10meHCKoro MyHHIHIAILHOTO OKpYTa
MBOY "Casonosckas COIL"

PACCMOTPEHO COT'JJACOBAHO VTBEPXJIEHO
nggs;nﬁsz 3aM. nupekTopa no YBP mapektop-MbOY
M [Iamurosa C.H. T@%OBCK” comr
Nel ot «29» 08. 2023 1. oT «29y 08.2023 . > Tiasa\uesa ILB.
npuka3 Ne 126 or «30»
08.2023
PABOYAS ITPOI'PAMMA

(ID 2103978)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

mutst ooyuaromuxcs 10-11 kmaccos



HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOXKEHUN U TPEOOBAHUM K pe3yJibTaTaM
OCBOGHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Takxe ¢ y4€ToM (QeaepanpbHOil paboyeill mporpaMMbl BOCIUTAaHUSA H
KOHIENINH TpenofaBanus yueoHoro npeamera «Dusuka» B 00pa3oBaTeIbHbIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

PabGouas mporpamMmmMa OpUEeHTHpPOBAaHA Ha IIEJIEBbIE MPUOPUTETHI JyXOBHO-
HPABCTBEHHOI'O PAa3BUTHS, BOCIHUTAHUS M COIMAIM3AIMU O0ydYaronIuxcs,
chopmynupoBaHHbIe B (penepanbHOi paboueit mporpaMmme BOCIIUTaHUS.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydvaromuxcs 10—-11 kmaccoB mpu
oOyyeHnn uX @u3uke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO  moaxoaa. [lporpamma 10  QU3HMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3yiibTaTaM OOy4YEeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bu3MKK Ha ypOBHE CpellHero 001Iero o0pa3oBaHusl, IIIAHUPYEMbIE PE3yIbTaThl
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEAMETHbIC (HA
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYALT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca Gu3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIHTATHI IO T0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka KaKk Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIKOJIe, BHOCHT CYIIECTBCHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. [IKoapHBIT Kypc QU3NKH —
CUCTEMOOOpA3yIomui 11  €CTeCTBEHHO-HAYYHBIX YyYE€OHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHM,
H3ydaeMbIX XUMHEH, Owosoruei, usnueckoil reorpadueii U acTPOHOMHUECH.
Hcnonp3oBaHrne M aKTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHUM Ompenesnser
XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEepPreTUuKH,
TPaHCTIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYCHHUSI HOBBIX MATEPHAIIOB C 3aJJaHHBIMHU
cBoiicTBaMH M Jpyrux. W3yuyeHue (QPU3MKM BHOCHUT OCHOBHOM BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOyYalomuxcs, B
dbopMupoBaHWEe YMEHUW TMPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHEHUN UMHU YY€OHBIX UCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0Imiero oOpa3oBaHMS
MOJIOKEH DS HACH, KOTOPhIE MOXHO paccMaTpyBaTh KakK MPHUHIIMIBI €T
MIOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBJISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPXKUAT MaTepuall U3 BCEX Pa3AesioB (PU3HKH, BKIIOYACT
KaK BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepual Kypca (U3UKA
o0bequHEH BOKPYr GU3MYECKUX Teopwil. Bemymmum B Kypce SBIsIETCS



(dopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus NpeaIionaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHAaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaAMH.

Hoess npuxnaonou nanpasrennocmu. Kypc Qusnku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUHN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJICp’KaHus, TOCBSIIEHHBIX SKOJIOTHUYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOJeM  palMOHAIBHOIO  NPHUPOAOIONB30BAHUA M SKOJOTMYECKOU
0€30MacHOCTH.

Crep’HEBbIMU 3JIEMEHTAMU Kypca (PU3MKH Ha YPOBHE CPEIHEr0 OOILEro
o0Opa3oBaHus ABIAIOTCA pu3HUecKre Teopuu ((GopMHpPOBaHUE MPEACTABICHUM O
CTPYKType MOCTPOCHUS (PU3NIECKON TEOpHUH, poiu (PyHIAaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIOB B COBPEMEHHBIX NPEJICTABICHUSIX O TMPUPOJIE, TpaHHUIaX
MPUMEHUMOCTH TEOpUH, IJIsi OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-ESTENBHOCTHBI TOAX0 B Kypce (HU3UKH peann3yercs
MPEXKIE BCETO 3a CUET OPraHu3alUuy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatomumxcsi. [lns 6a30Boro ypoBHsI Kypca (U3HUKH — 3TO HMCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIHCOK
YUYCHUYECKUX TMPAKTHYECKUX paboT. BeineneHne B yKa3aHHOM TE€pEYHE
71ab0paTOpHBIX padOT, MPOBOIUMBIX IJISi KOHTPOJIS M OIICHKH, OCYIIECTBISIETCS
y4YaCTHHUKaMU 0Opa3oBaTEIbHOIO TMpoLecca HUCXOlsd U3  OCOOEHHOCTEH
IJIAHUPOBAHMS U OCHallleHus kaOunHetra ¢usuku. IIpu sToM obecneunBaeTcs
OBJIaJICHHE OOYyYaIOIUMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpEHUS,
MCCJIETIOBaHMs 3aBUCUMOCTEN (PU3MUECKUX BETUYHMH U MOCTAHOBKY OIBITOB TIO
MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

bonbmioe BHUMaHME ynenseTCsl PEHICHUI0 Pacu€THBIX M KaueCTBEHHBIX
3anad. [Ipy 5ToM Asst pacu€THBIX 3a/1a4 MPHUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (PUM3UYECKOM MOJENbI0, MO3BOJIAIONINE TPUMEHATh HW3YYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, TaKk U MUHTErpUpys
3HaHWA W3 pa3HbIX pazaenoB. [l KadyeCTBEHHBIX 3aJad TMPUOPUTETOM
SBIISIIOTCS 3aJaHUsT HAa OOBSICHEHHE TMPOTECKaHWS (PU3NYCCKUX SIBICHUNA U
MPOIIECCOB B OKPY XKAIOIIEH KWU3HU, TpeOytolrue BbiOOopa (GU3UYECKON MOJIETU
IUTS CUTYalluy IPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOeCIeueHUI0 ydeOHOro rmpoiiecca 0a30BBbIM YpOBEHb Kypca
bu3UKM Ha YpPOBHE CpeaHero olmiero oOpa3oBaHUs AOJKEH H3y4aThCid B
YCIOBUSX MPEIMETHOTO KaOnHeTa (PM3UKHU WJIM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NpPEeIMETOB €CTECTBEHHO-HAy4YHOro Hukia. B kabuHete Qu3nku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTopHOEe OOOPYJIOBaHUE JIJISl BBINOJIHEHUS
yKa3aHHBIX B MporpaMMme Mo (U3MKE yUYEHHYECKHX MPAKTUYECKUX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUHM C
NPUHIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
NEPEUUCICHHBIX B MporpaMMe Mo (U3MKe KIIOUEBBIX JIEMOHCTPALMHA IS



WCCIICIOBAaHMUsI M3yYaeMbIX SBICHUH UM TPOIECCOB, OSMIMPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MIPUMCHCHHM.

JlabopaTopHoe 00OpyAOBaHHE ISl YYCHWYECKHX MPAKTUYECKUX pPadOT
(dopMupyeTcst B BUJ€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYyX OOydYarommxcs. TeMaTH4ecKHe KOMIUIEKTHI
1a60paTOPHOTO O0OPYMOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUICKCHOM
WCIIOJIb30BaHUHU aHAJIOTOBBIX U MU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMU IIETIIMU U3Y4YE€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

e (opmupoBaHHE WHTEpEca U CTPEMIICHUS OOYYaIOUMXCA K HAyYHOMY
M3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

e Dpa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TMO3HAaHUSA W
(dopMupOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPY>KAIOLUM
SIBJICHHSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa U3y4YCHUS
OCHOB CTPOCHHsI MaTepuH U (pyHTaMEHTaIBHBIX 3aKOHOB (PU3HUKH;

e (opMmupoBaHHE YMEHHH OOBACHATH SBICHUS C HCIOJb30BAHUEM
(u3znyecKuX 3HAHUI U HAYYHBIX I0KA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUIN O POIM (PU3UKU IJIST Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne STUX 1ejiei oOeceunBaeTcsl peleHueM CIISAYIOMUX 3a1a4 B

npoIiecce u3yueHus Kypca (pU3rMKu Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpPETEHHE  CUCTEMbl 3HAaHMM 00  00mMX  (U3UYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIOYAs  MEXaHHKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHE YMEHHI TNPUMEHSATH TEOPETHUECKUE 3HAHUSA IS
OOBsCHEHHSI (PU3NYECKUX SBICHUW B TIPUPOJAE W JUIA TPUHATHUS
MPAKTUYECKUX PELICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PA3IWYHBIX 337a4 C SIBHO 3aJaHHOU
¢uznyecKkoil MoJeNnplo, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSATEIHHOE
co3manue (U3NYECKON MOJIENH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHHE (U3MYECKUX OCHOB W TPHUHITUIIOB JEHCTBHS TEXHUYECCKUX
YCTPOMCTB W TEXHOJOTHYECKHMX TPOIECCOB, WX BIUSHUAA Ha
OKPY’KaIOIYIO CPEeAy;

e OBJIAJICHUE METOJAMH CAMOCTOATEIHHOTO MJIAHUPOBAHUS U MPOBEACHUS
(Gu3NIECKUX IKCIIEPUMEHTOB, aHaJIN3a U UHTEPIIPEeTallii WH(OPMAIINH,
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIbTaTa;

e CO3JaHWE  YCJIOBUH N1  pa3BUTUS  yYMEHUW  MPOEKTHO-
UCCIIEN0BATEIIBCKOM, TBOPUECKOU AEATEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 xmacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemelii B mporpamMMe Mo (u3uKe TepedeHb JTaOOpaTOpHBIX U
NPaKTHYECKUX pPabOT SBISETCS PEKOMEHIOBAHHBIM, YUHTENh JeNIaeT BBIOOP
NPOBEJCHHS JTA0OPATOPHBIX PAbOT M OMBITOB C YUYETOM WHIWBUIYAITBHBIX
ocoOeHHoCTe| oOyyJaroumxcs.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®usuka — HayKa o npupoje. Hayunble METOABI MTO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IIPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIEHUHN U IpoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [ [pMHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B OPMUPOBAHUN COBPEMEHHON HAy4YHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, MyTU U TMEPEeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBWKEHHME MaTEPUAIBHOM TOYKH IO
OKPYXXHOCTH C MOCTOSSHHOM IO MOIYJIO CKOPOCTBhIO. YTJOBas CKOpPOCTh,
nuHelHas ckopocTh. Ilepuon u wactota oOpamieHus. lleHTpocTpemuTeanrHOE
YCKOpEHHE.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadHn.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTEPUCTUK JBUKCHMUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIIEHHOTO IMOJ| YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3MmepeHue yckopeHusi CBOOOTHOTO MaiCHUSI.

Hamnpapnenue ckopocTu mpu ABMKEHUH 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJBIO  OMNpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOIIECHUS MEXKIY NyTSIMU, MPONACHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHH IMPU PaBHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KOMN KUIKOCTHU.

N3yuenue ABMKEHUS Tea, OPOLMIEHHOTO TOPU3OHTAIBHO.



Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCTH [amunes. IlepBeii  3akoH  Herotona.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYKHM. Tpetut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemHpHOro tsiroreHus. Cuna Tsokectd. IlepBas kocmuyeckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenusi (IOKos, CKOJbXEHUs, kKaueHus). Cuiia TpeHwus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadument
TpeHus. Cuia CONpOTUBIIEHUS IPH IBH)KEHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBM>KEHHE a0COIIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHnueckue ycTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHEeHME Macc B3aUMOAECHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHUSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBecHs.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue ABMKEHUSI OpyCcKa MO HAKJIOHHOW MIIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJIA, MMEIOLIETO OCh
BpAallICHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanuke

NmMnynsc MaTtepuanbHOW TOYKH (Tela), CUCTEMbl MaTe€pHalbHBIX TOYEK.
NmMnynbc cunbl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckas sHeprusi mMaTepraibHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTenmanbHas SHEPTUS. [ToTenmanbHas SHEPrus  YIpyro
neopMUpOBaHHOM MpyXkuHBL. [loTeHIManbHas SHeprus Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTennmanbHple W HeMOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHIMAIBbHBIX CHJI C U3MEHEHUEM MEXaHWYECKON DHEPruu CUCTEMBI Te.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopusie padomol

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOMIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasITHUKOB.

HccnenoBanne cBs3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnea 3. MousekyasipHas (pu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOWM TEOpHUH H  UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysusa. Xapaxrep
JIBWKECHUSI W B3aWMMOJECHCTBUSA 4YaCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3o0B,
KUAKOCTEN M TBEPIBIX TE€N U OOBSICHEHHWE CBOMCTB BEILECTBA HA OCHOBE 3THX
Mozener. Macca u pasmepsl Monekyls. KommuectBo BemectBa. [locTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopnens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU KIeaNbHOro ra3a. AOCOIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEN KWHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbBuHa. ['a3oBele 3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omporiecchl B HACATbHOM Ta3e ¢ NOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeAcTaBICHUE  H3O0IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, WIoCTpUpyrouias Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS WACAIBHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnepoBanve  3aBUCUMOCTH ~ MEXJIYy  NapaMeTpaMH  COCTOSIHUS
pPa3peKEHHOrO Trasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyTpenHss DHEpPIUs
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssT SHEprus OJHOATOMHOTO HCAJIbHOrO Ta3a.
Bunbl Tennonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYeHUE. Y enbHas
TEII0EMKOCTh BenlecTBa. KoinuecTBo TEMIOThI MpH TeIionepeaaye.



[lonsiTe 06 ammabatHoMm mporecce. llepBbiil 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOJAMHAMUKH K m3omporeccam. I'padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatmMocCTh IPO1IECCOB B IPUPOJIE.

TerutoBele  mamuHbl.  [IpyHOMOBL  AEHCTBUSA — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBanus PHEPrUHM B TEIUIOBHIX MamnHaxX. KoaphuuueHT mosie3Horo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkoaddumueHT mone3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckre yCTpoWcTBA M NPAKTUYECKOE NPHUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BHUIET
MpoOKK M3 OYTBUIKM MOJ ACHCTBUEM CXATOrO0 BO3AyXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe IMMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHeHue  BHYTpeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JIBUrareisi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kunenue. AGCOIOTHAS
M OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT AaBICHUS.

TBépnoe temo. Kpucramivueckue U aMop@Hbie Tena. AHU30TPONUs
CBOMCTB KpucTamwioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTaIu3anuus. Y ieapHas Teriora miasiaeHus. CyonuManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckne ycTpoilcTBa M MPAKTHYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TOJyYEHHs] COBPEMEHHBIX MAaTEepUaoB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3aums Tela. ODJNEKTpUYEeCKUMi 3apsd. J(Ba BHAA SJIEKTPUYECKHUX
3apsaoB. [IpOBOMHUKH, NUAJIEKTPUKUA U TOJYTPOBOJHUKU. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuHbId 3J€KTpUYECKHI
3apsa. DnekTpudeckoe nose. Hanpspk€HHOCTh ineKTprudeckoro nodd. [Ipunnmn
CyHepIO3ULINU DIIEKTPUUYECKUX TIOJICH. JInHun HANPSHKEHHOCTU
3JIEKTPUYECKOTO IOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B DJIEKTPOCTATUYECKOM IIOJIE.
JluanexTpryeckast MPOHULIAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckue yCTpOHWCTBAa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTaTHYECKAasl 3alluTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUUECKONU MPOHNUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepeHne 2meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenune. 3akon OMa 715 y4acTKa L.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora osnexktpuyeckoro Toka. 3akoH JDxoyns—JleHna. MoIHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsI CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) 3niekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAas  NPOBOJWMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOcTBeHHass M MOpPUMECHas  MPOBOAMMOCTD
MoJIynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M  pacIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DJIEKTPUUECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckrue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKHM TOKa, BJIEKTPOHArpeBareibHbie NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHbIN
IUON, TEPMUCTOPbl U (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA MO,
rajbBaHMKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTHBIICHUS! UUJIMHIPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUS M MaTepuaa.

CmeniaHHOE COeIMHEHNE TPOBOJHUKOB.



[Ipsamoe wu3MmepeHue snEKTpoABMKyLIEn cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IPOBOAUMOCTb BO3IyXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD JTUOAA.

Vuenuueckuii sxcnepumenm, nabopamopusie padomoi

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IIeKTPOABUKYILIEH CHIIBI HICTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nrogenue amektponmsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduy U TEXHOJIOTHUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAYYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBI (aKT, TMIOTE3a, (PU3MUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: penieHUE CHCTEMbl YpaBHEHUM, JHMHEWHAs (QyHKUUA,
napabosia, runepoosa, uX TpaduUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKUIHHA: CHHYC, KOCHHYC, TaHT€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI U X MPOEKIIMH HA OCH KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHunyeckoe IBWKEHUE B JKUBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEILIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBJICHUS B )KHUBOU MPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagpus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJIIMIIHUKH, HUCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET U ApPYrue), ABUTATEllb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWUJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHHUS COBPEMEHHBIX MaTepUaloB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATUYECKAs]  3aIlUTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTeibHble  MPUOOPBI,  AIEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Pa3znen 4. JiaeKkTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAAL UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBME€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUMH. [IpuHIMN cynepnosuuuun
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMU. KapThHa TMHWIM MarHUTHON
WHIYKIHH MOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOE 1OJ€ MNPOBOJHHKA C TOKOM. KapThHa JWMHHI HMHIYKUUU
MAarHuTHOIO IOJIA JUIMHHOIO IIPSAMOIO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOIO



MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
IIPOBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Moayidb W HampaBlieHUE. [[BHkeHHE 3apsiKEeHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papanes.

BuxpeBoe anekTpuuecKkoe Moje. DIEKTPOABHKYIIAs CHIA HHIYKLIHHA B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CAaMOMHAYKLMH. OJEKTPOABMKYILAA CHUiIa
CaMOMHYKIINH.

DHEpPrusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA MW NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHATHI, AJIEKTPOMArHUTHI, JJIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHIL], UHyKIIHOHHAS 1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITy4YKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIMY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBNIeHHE SIIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh  JJIEKTPOABIKYLIEM CWIBI HMHAYKUMA OT CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIHU.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3ydyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS OCTOSIHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue SBICHUS SJIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KONe0AHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
IMapmonuyeckue konedbanus. [lepuon, yactora, amMruTyaa u ¢gasza KojeOaHui.
[Ipy>xxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMOHUYEeCKUX KojeOanuid. IlpeBpaleHue HSHEPruu MOpU TapPMOHUYECKHUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJOTUS MEXKAY MEXaHHUYECKUMH MU
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruU B HUJICAIbLHOM K0JIeOATEIbHOM KOHTYPE.

[IpencraBienne o0  3aryxawmmx  KojieOaHHMsX.  BbIHYXXIEHHbIC
MexaHuueckue Kojebanus. Pe3oHaHc. BBIHYXAEHHBIE 3JIEKTPOMarHUTHBIC
KOJieOaHus.



[lepemenHblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsKEHUS.

Tpanchopmarop.  IlpomsBoacTBo,  mepemaya W MOTpeOsIeHHE
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TpPHU  MPOU3BOACTBE
aneKTpo3Heprun. KynbTypa HUCIoNb30BaHUS 3JIEKTPOIHEPIUU B MOBCEIHEBHOM
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoeOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WITH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJIEOAHHI.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpOoNepe1ayn.

Vuenuueckuii skcnepumenm, 1abopamopnsie padbonul

HccnepoBanue 3aBUCUMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAaccChl rpys3a.

HccnepoBanne TMEepeMEHHOr0 TOKAa B LENM U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckrue BOJHBI, yCioBus pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss W JjuHa BOJHBL [lomepeuHble W MPOAOJIBHBIE BOJIHBI.
WNutepdepenus u nuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS H3JIyYEHHUS SJIEKTPOMArHUTHBIX
BOJIH. B3auMmHas opueHTtauusa BektopoB E, B, V B anekTpoMarHuTHOIl BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIMS,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpPOMArHUTHBIX BOJH. [I[puMeHeHne 31eKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pamnookaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPebI.

TexHuueckne yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHUE: MY3bIKalIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAasl IMarHOCTUKA B TEXHUKE W MEIAUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MPOIOTBHBIX BOJIH.

Kone6momieecs Teo kKak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU U
4acTOTOM KOJeOaHUIA.



HccnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeioMIIeHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pPaCHpPOCTPAHEHUE CBETA B
oaHOpoaHOM cpeae. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI OTpaxxeHHs cBeta. [locTpoenue n3zo0paxkeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasartesb npeaomieHus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
MIOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBerT.

ColOuparomiyie ¥ pacceuBaronue JWH3bL. ToHKass auH3a. DOKyCHOE
pPAcCTOsITHUE M ONTHYECKas CHJia TOHKOW JHMH3bL. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. DopMmyja TOHKOM  JIMH3BIL.
VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. MuTepdepenunss cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOJEHUS MAaKCUMYMOB M MHHHMMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceeta. udpaxuroHHas pemérka. YciIoBUe HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHMH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyTa,
(oToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnegoBanue cBOMCTB U300paKEHUI B JIMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue nntepdepeHiniu cBera.

Habmronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

Hab6nronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazaTens NpeJoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Habmnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHUAIBHON TEOPHH OTHOCHUTEILHOCTH
['paHnubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexXaHuku. IlocTynatel
CIICIIMATIBHOW TEOPUM OTHOCUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHUE  BPEMEHU W
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3p MacChl C DSHEPrue€d W HUMILYJIbCOM PEISTUBUCTCKON YaCTHILIBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOI ONMUKU

@®otonbl. Popmyna Ilmanka cBA3M 3HEpruM (POTOHA C €ro YacTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTue u uccinenoanne ¢otodpdekra. Onbitel A. I'. Cronerosa.
3akonbl poTodddexTa. YpaBHenue DitHmTerHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOHMCTBA M MPAKTHUYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOIA.

Uccnenosanne 3akoHOB BHEMIHETO (GoTodddexTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma ToMcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHune
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsl
cnekTpoB. CIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa wactuu. Bonuel ne bpoind. KopmyckymnsipHo-
BOJIHOBOU AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue muHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCNEepUMEHTBI, OKa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHu0  cocTaBa
paanoakTUBHOrO wu3nyudeHus. CBoicTBa anbda-, Oera-, ramma-u3IydyeHHUs.
Bnusgnue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHas Mozens sipa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.

Anba-pacnaa. DJIEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacnajg. ['amma-
U3TydeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHsiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YaCTHULL.



dyHaaMeHTalbHbIE B3aUMOJCHCTBUSA. EnuHCTBO (pu3myueckoit KapTHHBI
MHpa.

TexHuueckre yCTpoWCTBA W NPAKTUYECKOE NPHUMEHEHHUE: JTO3UMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast OoM0a.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOUIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopusvie padomoi

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuUTUA acTpoHOMuHW. lIlpHkiIamHOE W MHPOBO33PEHUECKOE
3Ha4EHUE aCTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHia U 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CIIEKTpPaIbHBIA KJIAcc —
CBETHUMOCTB». 3BE3BI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM IOCJIEN0BATENBLHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUSA O IPOUCXOXKIAECHNH U 3BoJronmu CoJiHIa
M 3BE3]1. DTaMbl JKU3HU 3BE3 .

Muieunsiii [lyte — Hama ['amaktuka. [lonoxxenue u aBuxenne CoyHIa B
lNanaktrke. Tumnbl ramakTuk. PaguoramakTuku u KBasapbl. YEpHbBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PeIMKTOBOE H3MyUYeHHE.

MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a3oM c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENEeNeHUs] TOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi CEeBEpHOIO MOMyapus 1
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax IeATEeIbHOCTH 4YEeJIOBEKa, pojib U MECTO
GU3MKK W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
dbuzuyeckor Teopuu B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MuUpa B OOIIEM psLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O MIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamus, CBI3aHHbIE C U3yUYEHUEM METO/I0B HAYUYHOT'O
NO3HAHUSA: SIBIEHUE, HAY4YHBIH (aKT, TUIoTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMBI YPaBHEHHM, TPUTOHOMETPUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIMHM HA OCU KOOpPAUHAT,



CIIOKEHHWE BEKTOPOB, NPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIIUN, TPU3HAKH
MOI00UST TPEYTOIBHUKOB, OINPEACIICHUE TUIOMAAN TUIOCKUX (GUTYp U 00BhEMa
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHM.

Texnonocus: NVHUM SIIEKTPOIEpPEIAad, TEHEPATOpP MNEPEMEHHOTO TOKA,
AIEKTPOABUTATEb, UHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenune yueOHorOo mpeameta «Du3mKa» Ha ypOBHE CpPEAHErO OOIIero
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JIOCTUIKECHUE
CIIEIYIONMUX JTNYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mpeamera «Duzmka»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIEeCTBa,
paclIMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBbHOCTH B IIPOIIECCE
peanu3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOW IEATEIBbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIUU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00I1EeCTBa;

OPUHATHE TPAJUIHUOHHBIX OOIICUETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX TPaKIaHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE  B3aUMOJCHCTBOBAaTH C  COLMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHUKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh HA MOPAJIbBHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4)3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

S)TpyaoBoro BOCIMTAHMS:

WHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHON NeSITeIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pPearn30BBIBATh COOCTBEHHBIC >KU3HEHHBIC
TIJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnactu GU3UKY HA TPOTSHKEHUN BCEH KU3HH,

6)3K0710rM4eCKOr0 BOCIUTAHUS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJBTYpbl, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS LEJNEH yCTOMYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpeHHUEe OmNbITa AEATEIBHOCTH 3KOJOTMYECKON HAlpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (U3HKE;

7)IIeHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOH JESTENbHOCTH, TOTOBHOCTH B IpoOLIECCE
M3y4YeHUS (PU3UKKM OCYHIECTBISATH MPOEKTHYI0 U  HCCIEIOBATEIbCKYIO
NEeSATENbHOCTh MHINBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OpMyJIHpOBaTh M aKTyaJlU3upoBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEeNH NeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHIKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMATepPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUIA N€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIAJIETh HAyYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
(u3HUeCcKOl HayKu;

BIIQJIETh  HAaBBIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM W MPOEKTHON
NEATeIbHOCTY B 00JIacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelIeHHUs 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHUIO PA3IMYHbIX METOJI0B TO3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpHpeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYAIMsIX, B TOM YHCIIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyalW3upoBaTh 3ajavy,
BBIIBUTaTh TUINIOTE3y €€ PEeIleHUs, HaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHHS 3aJayd Ppe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh HMX JOCTOBEPHOCTb, MPOTHO3MPOBATH HU3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE IPU U3yUYeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;



YMETh TMEPEHOCUTh 3HaHHS MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJEMBI U 3a/1a4H, AOIMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora ¢ nHpopmanueii:

BJIa/IETh HaBBIKAaMU MOJIydyeHUs1 WH(POpMaluu (HU3HUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh TOUCK, AHAIIN3,
CUCTEMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHHBAThH JOCTOBEPHOCTH MH(OpMAIIHNH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  pEUICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEM TPEOOBAHUM SPrOHOMUKHU, TEXHUKU
0€30IacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMALIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PM3UUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHus UWHOpMAMU M UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO OPMY NPEACTABICHUS U BU3YaATU3ALINH.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE yUeOHbIe NeCTBHUS:

OCYLIECTBIATh OOIIEHHE Ha Yypokax (U3MKHM U BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyallud M CMSr4yaTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIB30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MOHUMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUTyJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHMA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHUKEHHIO: COCTABIATH IUIAH JIEHCTBUMU,
pacupenensiTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEU C TO3UIMU HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IOBEJECHUE B PA3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbBHO ~ OCYILECTBIIATh  ITO3HABATEIBHYIO  ACATEIIBHOCTH B
obmactu (QU3MKK UM aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaUE€CTBEHHBIX
3a/7a4, TUTAH BBITIOJHEHUS NPAKTUUECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;



pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JeNiaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMA B 00JIaCTH
(U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W  KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuiekcuu KakK OCO3HaHUs
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKCHH s OLEHKA CUTyalud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTrUX MpPHU aHaJUu3€ pe3yJbTaToOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl NPYTrUX MpPHU aHaJU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS TPOTrPaAMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroIMXCs

COBEPIIICHCTBYETCS OMOITMOHAITbHBIN WHTEJUICKT, MIPEAOJIararo A
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAOIIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIENN
U yCIeXy, ONITUMHU3M, HUHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/s U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE€ JpPYTMX, YYWUTBIBaTb €ro TMpH OCYUIECTBICHUH  OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS C APYTHUMHU JIObMU, 3a00TUTHCA, MPOSBIISATH HHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIC pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:



JEMOHCTPHUPOBATh HA MPUMEPAX POJib U MECTO (HU3HKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBI TMPUMEHEHUS HM3YyUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuanbHas TOYKA, MHEpLUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIN a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHUYECKOW TEOPHH CTPOECHHS
BEIIECTBA M  DJEKTPOJWHAMHMKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE II0
OKPY)KHOCTH, HWHEpIUsA, B3aumMojencTBue Tel, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOECHUE KUIKOCTEH U TBEPABIX TN, U3MEHEHHUE 00bEMa Tell MpHU
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IJIaBJICHUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIJIAXKHOCTh BO3JyXa, IOBBILIECHUE
JABJIEHUS Ta3a NIpPH €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSIHMS Tra3a B  M30IpoLEeccax, dSJEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3Ysl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITyJIbC ~ T€Jla, KUHETHUYECKass  DJHEprusi, IOTEHUWaJbHas  SHEprus,
MexXaHuvecKkas padoTa, MEXaHUYECKash MOIIHOCTB; MPU ONUCAHWUU MPABUIIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HCIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHUS U
€AVMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIUUYUHY
C IPYTHMMH BEIMYHMHAMH;

OMKCHIBATh M3YyYEHHBIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHHS,
UCTIONB3ys (DU3MYECKUE BEIMYMHBL: JIaBIIEHUE Ta3za, TeMIlepaTypa, CpEeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThbl, BHYTPEHHSS
sHeprusi, pabora raza, KOI(UIMEHT TOJE3HOr0 JACHUCTBUSI TEIJIOBOTO
JBUTATENS; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUIA CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, UX O0OO3HAUYECHMS] WM €IMHHULBI, HAXOIUTh (OpPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATH  M3YYECHHbIE  JJIEKTPUUYECKHUE CBOMCTBA  BEIIeCTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMOB3Ysl (U3UYECKUE BETUYUHBI:
ANEKTPUYECKUH 3apsi, SIEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIs1, HOTEHLIHAT,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCTOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €JAMHMIIbI; YKa3bIBaTh
(GopMybl, CBS3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIWYUMHY C JIpyTUMU
BEJMYMHAMU;

aHaNM3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
¢u3nuecKre 3aKOHbl W MPUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u 1l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXAaHMYECKOW SHEpPruH, 3aKOH
COXpaHEHUs! UMITYJIbCa, TPUHIIUI CYNEPHO3UIUU CUJI, TPUHIIUI PaBHOIPaBUs
UHEPLHUAIbHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYIO TEOPHIO
CTpPOEHHUS BEUIECTBA, ra30BbIE 3aKOHBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBUKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIEpaTypoid, NMEpBBIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOro 3apsana, 3akoH KyioHa,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 001aCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE€ MPUHLMWIIBI JEUCTBUS MaIIMH, HOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dopmynupoBaTth mnpoOieMy/3aiady M TUNOTE3y Y4eOHOrO0 HSKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIJIONKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(GbopMyIMpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHS] (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEPEHHS U HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BETUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX U3MEPEHHM, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(pUKCHpPOBaTh PE3YNTATH MOJYYEHHON 3aBUCUMOCTH (DU3NYECKHUX BEJIUYHUH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJiroaTh paBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOIro HKCHEPUMEHTA, YU4eOHO-UCCIEA0BATEILCKON U MPOEKTHOMN
NEATEIbHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemiath pacu€THbIE 3aJadd C SBHO 33JaHHOW (PU3UYECKOH MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopMybl, HEOOXOAUMBIE ISl €€ PElICHHs], TPOBOJUTh PAaCUEThl U OLIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKIECHUM C OMOPOM HAa M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  pEIIEHWH  y4eOHbIX  3a7a4  COBPEMEHHBIE
MHDOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOHMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpETallud W TOPEACTaBlIeHHs y4eOHOM M Hay4YHO-TIOMYJISIPHOH
uH(popManuK, TMOJNYYEHHOM U3 Ppa3NUYHbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMaLIUIO;

NPUBOANTH TMPHUMEPHl BKJAJa POCCHUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOMN KU3HU
st obecrieueHus Oe30MacHOCTH Npu  oOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHUS 30POBbS U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYKAIOILIEH CpeJie;

paboTaTth B TpyMNIE C BHITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OOS3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXIOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YYAIOLUIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €IUHCTBO
(du3HUecKoil KapTUHBI MUPA;



VUYUTHIBATh TPAHWIBI TPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJIETCH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIMA HCTOYHHMK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO SiApa MNpPU pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH U KBAaHTOBOM (U3UKU: IIIEKTpUUECKast
MIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEWCTBHS TOKA,
B3aMMOJICHCTBUE  MATrHUTOB, DJJICKTPOMArHUTHas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYILIUWACS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHENHOE PACHpOCTPaHEHHUE
CBETa, OTpaKCHUE, MpesIoMIIeHNE, HHTepdepeHIus, TMPPaKIUI U TOIIPU3AUI
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JABJICHUE, BO3HUMKHOBEHHE JIMHEMYAaTOro CHEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, DJIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3JMYHBIX  Cpel) H
ANIEKTPOMATHUTHBIE SIBIEHUS (IMPOLECCHI), UCHOJB3YsI (PU3NYECKUE BEINYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSKEHUE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLHMAJOB, 3JIEKTPOABWXKYILIAsA Cujia, padoTa
TOKa, WHAYKIMS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna JlopeHia,
WHJIYKTUBHOCTh KAaTYIIKHU, SHEPTUs JJIEKTPUYECKOTO W MATHUTHOTO TIOJIEH,
MEPUOJI U YacTOTa KoJeOaHuil B K0ie0aTeaTbHOM KOHTYpE, 3aps/l U cuja TOKa B
Ipolecce TapMOHMYECKUX  DBJEKTPOMArHUTHBIX  KoJjieOaHuii, (okycHoe
PAcCTOSIHUE M ONTHUYECKasl CUia JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(pU3HYECKUIl CMBICT HUCIOJIb3YEMbIX BEIUMYHMH, WX OOO3HAYEHUS U EOUHULBI,
yKa3bpIBaTh (OPMYJIbI, CBS3BIBAIOUIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C
JIPYTUMU BEJIMYUHAMH,

ONMKCHIBATh HM3YUYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLIECCHl, HCMOIb3Ys
(u3nUecKre BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrus U UMMYJbC (POTOHA, MEPUOJ ToJIypacrnana, YHEprus
CBSI3U aTOMHBIX SIJIep, NMPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMUECKUM
CMBICII HCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUsI WU E€JIMHULIBI, YKa3bIBaTh
(GopMybl, CBS3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIMYUMHY C JIpYyTUMU
BEJIMYMHAMHU, BEIUUCIIATH 3HaUCHUE (PU3UUECKON BEIMUUHBI;

aHaNU3upoBaTh  (U3UYECKHME TPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3nuecKre 3aKOHbl U MPUHUUIIBL 3aK0OH OMa, 3aKOHBI MMOCJIEI0BATENBLHOTO U
MapajyieIbHOrO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
ANEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPSAMOJUHEHHOTO pPacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, ypaBHEHHE
OiinmrenHa s poTosddexTa, 3aKOH COXPAHEHHS IHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajl0aKTUBHOTO pacnaja, Ipyu 3TOM
paznuyaTh  CJIOBECHYIO (OpMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTUYECKOoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 001aCTH) IPUMEHUMOCTH;

OMpeNeNsITh HaNpaBlIE€HUWE BEKTOpa HWHAYKUMHW MarHUTHOTO  TOJIA
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M ONHUCHIBATh M300pa’K€HUE, CO3/1aBAEMOE€ IIJIOCKUM 3E€pKajioM,
TOHKOM JINH301;

BBINIOJIHATDh JKCHEPUMEHTHI MO HCCIEAOBAHHUIO (DU3MYECKUX SIBICHUN U
IPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: MPHU 3TOM
dbopmynupoBatk TMpodiieMy/3aadyy W TUIOTE3y YYEOHOTO SKCIIEPUMEHTAa,



coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yabTaThl NOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE TAOJIUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yIbTaTaM UCCIIECOBAHMUS,

coOmro1aTh TpaBuiia 0€30MacHOTO TPy/ia NP MPOBEICHUN UCCIICIOBAaHUN
B paMKax y4eOHOTO SKCIEPUMEHTa, YU4eOHO-HCCIICOBATEIHCKON U MPOEKTHOMN
NEATEABHOCTH  C  HCHOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3MYECKOW MOJIETBIO,
UCIIONb3Ysl (PM3MYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopmMyIbl, HEOOXOAUMBIE ISl €€ pEelICHUs, TPOBOAUTH PACUETHl U OILIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYEHUs (PU3NUECKON BEIUUHHBL;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4YeOHbIX  337a4  COBPEMEHHBIE
MH(DOpPMAMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHUS,
MHTEpPOpETallud W  TOPEACTaBICHUd y4eOHOM M Hay4YHO-TIOMYJISIPHON
uH(pOpManuy, TMOJNYYEHHOM U3 PpAa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMALIUIO;

OOBSACHATh TPHUHIMUIBI JCUCTBUS MAIIWH, NPUOOPOB M TEXHHMUYECKHX
YCTPOMCTB, pa3idyaTh yCJIOBUS HX 0OE€30IaCHOTO  HCIHOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM JKU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbS U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILEH CpeJIe;

paboTaTth B TpYMNIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OO0S3aHHOCTH H
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHIbl B  pPEIICHHE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HanmenoBanue KoumnuectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1.OU3UKA U METO/Jbl HAYYHOI'O IO3HAHUSA
®usrKa 1 METOBI bubmuoreka [JOK
1.1 2
Hay4HOI'O ITO3HAHUSA https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 5 1 1 bubnuoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Uroro no pazgeny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bu6muoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
Mepexo/ibl
Wroro no pazneny 24

Pa3nea 4.9JIEKTPOINMHAMUKA

bu6mmoreka [IOK
41 MeKTpoCTatiiica 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toxu B pa3InuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

HauMmenoBanue KoJaunyecTBO Yacos
Ne DJIeKTpPOHHbIe (LM (pOBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MpOrpamMmbl padoTbI padoTbI
Paznen 1.DJIEKTPOJINHAMUKA
MarsuTHoe II0JI€. Bu6 110K
HOJIMOTEKA
1.1 )
JICKTpOMATHITHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Htoro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHn4uecKue U
2.1 DJIEKTPOMArHUTHEIE 9 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHn4uecKue U
2.2 SJIEKTPOMArHUTHBIE 5 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.3 O
frruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 4
Pa3znea 4. KBAHTOBASI ®PU3UKA
41 DJeMEeHThI KBAHTOBOU 6 bubnunorexa LIOK
' ONTHKHU https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoere atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 15

Paznea 5.2OJIEMEHTbBI ACTPOHOMHUU N

ACTPO®OU3UKU

DeMEHTBl aCTPOHOMUU

bubnuorexa [IOK

5.1
U acTpou3uKH ! 1 https://m.edso0.ru/7f41c97c
Hroro no paszneny 7
Paznesn 6.0OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.eds00.ru/7f41c97¢c
Hroro no paszneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkninonepHoe obmectBo «M3maTenscTBo
«IIpocBenienue»

» dusuka, 11 kmace/ Msikumies .41, [lerpoBa M.A., Yronpaukos O.C. u
npyrue, OOIIeCTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»;

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJISA
https://prosv.ru/_data/assistance/133/7686ff6f-4fal-11dc-8e25-
00304874af64.pdf?ysclid=Im6nv3zyfq432459368 utm_source=ya.ru

utm_medium=referral utm_campaign=ya.ru utm_referrer=ya.ru

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET

https://rosuchebnik.ru/material/fizika-11-klass-bazovyy-uroven-
metodicheskoe-posobie/?utm_source=ya.ru utm_medium=referral

utm_campaign=ya.ru utm_referrer=ya.ru






