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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHA HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHM K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTENbHON mporpammbl, mpeacTtaBieHHbX B OI'OC
COQO, a Takxke ¢ yuy€roMm (enepanbHOil pabouel HporpaMmbl BOCIHUTAHHUS U
KOHILIETILIUY TpenojaBaHus yuyeOHoro mnpenMera «dusnka» B 00pa3oBaTEbHbBIX
Opra"u3anusx Poccniickon denepanum, peANU3YIOIINX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha (QopMupoBaHHE
€CTECTBEHHO-HAY4YHOM KapTUHBI MHUpa oOydaromuxcs 10—11 kiaccoB nmpu o0yueHun
ux (u3uKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no pusuke coorBercTBYyeT TpeboBaHusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, NMPEAMETHBIM M METaIlpeIMETHBIM pE3yJibTaTaM OO0yuYeHUs, a TaKXKe
YUUTBHIBAET HEOOXOAMMOCTh pEaTU3alUU MEXIPEAMETHBIX CBs3eld (U3NKU C
€CTECTBEHHO-HAYYHBIMHU yUeOHBIMU MpeAMETaMU. B Hell onpenemnstoTcss OCHOBHBIE
e u3ydeHus: (GU3UKU Ha yPOBHE CPEIHEro oo01mero oopasoBanus, MIIaHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMMma 1o (pu3mke BKIIOYAET:

*  TUTAHUPYEMBIE pe3yIbTaThl OCBOSHUS Kypca (hU3uKM Ha 6a30BOM ypOBHE, B

TOM YHUCJIE TIPEIMETHBIC PE3yIbTAThI IO TOJIaM 00yUYEHUS;

+ colepxaHue yuyeOHoro nmpeamera « Pusnka» mo rojgaM o0y4eHusl.

®du3rka Kak Hayka O HaubOosee OOMMX 3aKOHAX NPHUPOAbI, BBICTYIAas B
KayecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIA BKIIAJ B CHCTEMY
3HaHHM 00 okpyskarorieM mMupe. LlIkonbHbIN Kype Gu3uku — cucteMooOpa3yronmit
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUECKHE 3aKOHbI
JexaT B OCHOBE IMPOIECCOB U SIBJICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢buzmyeckoir reorpadueir u actpoHomuen. Vcnonb3oBaHME W AKTUBHOE
OpUMEHEeHUEe (U3UYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B Chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJTyYeHHUsI HOBBIX MaTEpPHAJIOB C 3aJaHHBIMU CBOWCTBaMU W Apyrux. M3ydeHue
(u3MKM BHOCUT OCHOBHOH BKJIa/l B GOPMUPOBAHNUE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oO0yyaroumxcs, B (OPMUPOBAHHME YMEHHMM NPUMEHSATh HAyYHBIM METOA
MO3HAHUS TPHU BBIMOJTHECHUH UM YIEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (pu3uKu 17151 ypOBHS CpPEIHETO 00IIero 00pa3oBaHus MOJI0KEH
psia uaei, KOTopble MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 MTOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBHM C HEH KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/ieNioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBHUM ¢ HEH MaTepuan Kypca (GU3UKH
o0benUHEH BOKpYr (¢u3nueckux Teopudd. Beaymmm B Kypce sBiseTcs
dbopMHpoBaHUE MPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmszanus mpeArnosiaraeT MCIOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc gpusuku npeamnongaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKUX M TEXHOJOTHMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercs TIOCPEACTBOM BBEICHUS AJIIEMEHTOB
COJIEpKaHUs, NOCBSIIEHHBIX KOJIOTMUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C PA3BUTHEM TEXHUKHM M TEXHOJIOTHMM, a Takxke 0O0CyXIeHus mnpodiem
PaLMOHAIBHOTO MIPUPOIONOIB30BaHUS U 3KOJIOTHUECKONW OE30IMaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKHM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl SABIAIOTCA (Qu3nueckue Teopuu ((popMUPOBAaHUE TMPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsl (PU3UUECKON TEOpUH, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPO/IE, TPAHULIAX TPUMEHUMOCTH
TEOPH, /ISl ONIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).

CUCTeMHO-ACSATENHHOCTHBIN TOAXO0/ B Kypce (PU3MKU pealu3yeTcs MPEexIe
BCET0 3a CYET OpraHu3allii SKCIEPUMEHTAILHON NIEITebHOCTH O00YyYaroluXcsl.
Jly1st 6a30BOTO YPOBHSI Kypca (PM3UKH — 3TO MCIIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCTICPUMEHTOB U JJa00paTOPHBIX PabOT, KOTOPBIC B IIpOrpaMme
no (gusnuke OObBENUHEHBI B OOIIMI CIMHCOK YYCHHMYECKUX IMPAKTHUUECKHX pPaboT.
Boinenenre B yka3aHHOM TIepedyHE Ja0OpPaTOPHBIX pPadOT, MPOBOJUMBIX JUIS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEH TUTAHMPOBAHWSA W OCHaIeHUs kKabuHeta ¢usuku. [lpu
9TOM O00ECTIeUMBaEeTCS OBJIQJiIeHHE OOYYaOIIMMHUCS YMEHHSIMHU TPOBOIUTH
KOCBEHHBIC HM3MEPEHUS, HMCCIICIOBAHUS 3aBUCUMOCTEH (DH3WYCCKUX BEIMYUH H
MMOCTAHOBKY OIIBITOB IO TTPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

Bosbioe BHUMaHUE yIeaseTcs PENICHUI0 PaCYETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu >TOM 71 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 3a/1a4u C SIBHO 3aJJaHHOM
(GU3MYECKOW MOJIEIBIO, TTO3BOJIAIONIMEG TMPUMEHITh HW3YYCHHBIC 3aKOHBI M
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaK W HMHTCTPUPYS 3HAHUS W3



pa3HbIX pas3zaenoB. [lJig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIAIOTCS 3aJaHUS Ha
OOBSICHEHHE MpPOTEKaHUs (PU3MUYECKUX SIBJIEHUH M IPOLIECCOB B OKPY’KAIOLICH
XKHU3HU, TpeOyroue  BblOOpa  Qu3MUecKOW  MoJenu  JUid  CUTyaluu
IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanuamMu PI'OC COO k maTepraIbHO-TEXHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporuecca 0a3oBblii ypOBEHb Kypca (M3MKH Ha YpPOBHE
CpeqHero oouero oOpa3oBaHUs AOKEH HM3y4yaThCs B YCIOBHUSX IPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MpPeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere Qu3uku HOKHO OBITH HEOOXOIUMOE
1abopatopHOoe OOOpYNOBAaHUE JMJIs BBIIOJHEHUS YKa3aHHBIX B IPOrpaMMe II0
¢$u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JleMoHcTpaniioHHOEe  00OpynoBaHue GOPMUPYETCST B COOTBETCTBUU €
OPUHIIAIIOM MUHUMAJIBHON JOCTaTOYHOCTH W 00ECIeYMBAeT TOCTAHOBKY
NEPEYUCIICHHbIX B IMpOrpaMMe MO (U3MKE KIIOUEBBIX JEMOHCTpAaUUd IS
UCCIIEIOBAaHMSI ~ M3YYae€MbIX  SBJIEHMH M  IPOLECCOB, OSMIHUPUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe oOoOpynoBaHUE ISl YYEHHUYECKUX TMPAKTUUECKUX padoT
dopMupyeTcss B BUAEC TEMaTHMYECKHUX KOMIUIEKTOB M oOecredyMBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOywaroumxcsa. TeMmaruyeckue KOMIUIEKTHI
nabopaTopHOTO 000pYy/NOBaHUSL JOJKHBI OBITH IMOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHUOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

- (opmupoBanue HHTEpeca W CTpeMJIeHUS OOYYarONIUXCs K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

 pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJIe MMO3HAHUA U (PopMHpOBaHHE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

+ (dopMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yabTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

« (opMmupoBaHHE YMEHHUH OOBICHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

+ (dopMmupoBaHHE TMPEACTABICHUN O ponu (GU3UKU Ui Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTmxeHune 3Tux 1enell o0ecreunBaeTcs pelIeHueM CIeIyIoMMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:



+  TpHOOpETEeHUE CUCTEMbI 3HAHH 00 001X PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIOYAs MEXaHUKY, MOJIEKYISIpPHYI0 (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

« ¢opMHpOBaHME YMEHMH TPUMEHATH TEOPETHUYECKUE 3HAHUS  JJIs
00BbsICHEHUS] PU3NUECKUX SBICHUN B IPUPOC U AJIS IPUHSITUS
NPaKTUYECKHUX PEIICHUI B OBCEIHEBHON )KU3HM;

+ OCBOCHHME CIIOCOOOB pEUICHHS Pa3IUYHBIX 3a/1ad4 C SIBHO 3aJlaHHON
¢usnueckoil Mojenplo, 3anad, MOAPA3yMEBAIOIIUX CAMOCTOSTEILHOE
co3zianue (hpu3n4ecKor MOJIeNu, aJJleKBaTHON YCIOBUSM 33/1a4H;

+ TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JCUCTBUS TEXHUYECKUX
YCTPOHCTB U TEXHOJOTHYECKUX MPOLIECCOB, UX BIMUSHUS HA OKPYKAIOIIYIO
cpeny;

+ OBJJIEHUE METOJAMU CaMOCTOSTEIHLHOTO IJIAaHUPOBAHUS W TPOBEICHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu uHpopmammu,
OIpEIENICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

+ CO3JaHME YCJIOBUH Ui Pa3BUTHUA YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune @u3uku (0a30BbI YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMme Mo (QHU3UKE TNEpeYeHb IJa0OpPaTOPHBIX U
OPAKTUUECKUX padoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJaeT BbIOOD
IPOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®du3uka — HayKa o npupoae. Haydunbie METOAbI MO3HAHUS OKPYKAIOIIEr0 MUPA.
Ponp sKcniepuMeHTa U TEOpUH B IPOLIECCE MO3HAHUSA MPUPOIBL. DKCIEPUMEHT B
¢dusuke.

MonenvpoBanue (u3HUECKUX SIBIEHUN U mpoueccoB. HayuHble rumotessl.
dusznveckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Pons u Mecto pu3uku B pOpMHUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MHpA, B PAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle ¥ LHU(PPOBBIE H3MEPUTENIbHbIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBHXKCHHUS.
Cucrema otcué€ra. Tpaekropus.

[Tepemelienne, CKOpoCTh (CpeaHsSsi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHE MATEpUAIbHOW TOYKH, MX MPOEKIHMH HAa OCHU CHCTEMBI KOOpJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHUS, MyTU U
MepeMeIeHHs] MaTepUaaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHoe NBMKEHUE. J[BUKEHNE MaTepUaIbHOM TOUKH M0 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJIYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenb cucTembl OTCUETA, WILTIOCTPALMS KMHEMAaTUUECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.



Habnronenne aBuxkeHUs Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEPAaBHOMEPHOTO JIBUKEHUS C LEJbIO OIPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKIY ITyTSMH, IPOMJEHHBIMA TEJIOM 3a
MIOCIIEIOBATEBHBIC PABHBIE TPOMEKYTKH BPEMEHHU TPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHOocutenbHOCTH  [anmunes. Ilepeii  3axkoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Tpunuun cynepnosuuuu cui. Bropoit 3akon Herotona st
MaTepuagbHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtAroreHus. Cuna Tspkectu. llepBas kocmuueckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokos, ckonbkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJIBXKEHUS U crila TpeHus okosi. Koadduiuent TpeHus.
Cuita conpoTUBIIEHUS MPU JIBUX)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cunbl. Ycnosus
paBHOBECHUS TBEPIOIO TeJIA.

TexHu4ecknue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MOIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuu.

CpaBHeHHME MAaCC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.



Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3yuenune nBMKEHUS OpyCcKa 10 HAaKJIOHHOU ITJIOCKOCTH.

HccenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIMX B TPYXHHE H
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HccaenoBanue YCIOBUH paBHOBECHsS TBEPJIOTO Tejla, HMMEIOMIETO OCh
BpaIlCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

WiMmiynibC  MaTepUabHONH TOYKH (TelNa), CHCTEMbl MaTEpPHAIbHBIX TOYCK.
VIMITyTbC CHITBI M K3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHCHUS HMITYJIbCa.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiabl. MOIIHOCTE CHIIBI.

KunHernueckass sHEprus MaTepuaabHOM ToukH. TeopemMa 00 H3MCHCHUH
KHHETHYCCKOM SHEPTHH.

[loTeHunanbHas DHEPIHUsl. [loTenunanbHas JHEprus YIPYTO
nedopMupOBaHHOM NpykuHBL. [loTeHInanbHast SHEprus Tena BOJM3U MOBEPXHOCTH
3emn.

[loTeHnmanbHple WM HeNOTeHUMaldbHble  cwibl.  CBA3b  pabOTHI

HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SJHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAaHECHMS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoMCTBa M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIIED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexon MOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3yyeHue aOCOJIOTHO HEYNpPYroro yjapa C HMOMOLIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBs3U pabOThl CHIIBI C U3BMEHEHHWEM MEXaHUYECKOW 3HEpruu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MosekyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. OcHo6vl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MoOJEnu CTpPOEHHUsS Ta30B, KXKUIAKOCTEU U



TBEPABIX TN U 0O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeieil. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtositHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ musmepenue. lllkana Ttemmneparyp
Llenbcus.

Monenb naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHOKHHETHYECKOM
TEOpUU UJACANBHOrO0 ra3za. AOCOJIOTHAas TemIepaTrypa Kak Mepa cpeaHei
KMHETUYECKOW >HEPIrUU TEIUIOBOrO ABWKEHMS YacTull rasza. lllkana temmeparyp
KenbBruHa. T'a3oBble 3akoHbl. YpaBHeHHME MeHneneeBa—Kiamneiipona. 3akoH
Janprona. 3omporeccsl B M€aaIbHOM ras3e ¢ IOCTOSHHBIM KOJTUYECTBOM BELIECTBA.
['padmyeckoe mpencraBieHUe U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHUE BEIIECTBA, (QoTorpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 U PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Mogens onsita lltepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mopnenb, nuTrocTpupyomas Ipupoay AaBICHHUS Ta3a HA CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YypPAaBHEHHE COCTOSHUS MJI€aJbHOTO Tas3a,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3[yXa B KJIAaCCHOW KOMHAaTe€ Ha OCHOBE HW3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSHUS pa3pe’KEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepMmoauHamMuueckass cucTeMa. BHYTpEHHsISI dSHEpPrUs TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl €€ n3MeHeHus. KoandectBo TeninoTel U pabota. BHyTpeHHss
DHEPrusg  OJHOATOMHOIO  HWJEAJNbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y eIbHas TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IPH TEIJIONEpEaaye.

[lonatue 006 amuabatHOM mporiecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3aKOoHa TEPMOAMHAMUKH K H3ompoleccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh IPOIIecCOB B MPUPO/IE.



TeruoBple  MammHbl.  [I[pyHOMOBI  AEHWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpa3oBanus SHEpruM B TEIUIOBBIX MamnHax. KoagduuueHT none3Horo
neiictBus TemoBod MamuHbl. ukn KapHo m ero kos¢g@duuueHT mnose3Horo
NEeHCTBUS. DKOJIOTUYECKUE TIPOOIEMBI TEIIOIHEPTETUKHY.

TexHuueckue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEpPruu Teja MHpU COBEPIIEHUU pPaOOThI: BBLIET
npoOKM K3 OYTBUIKM IOJ JACWCTBHEM C)KAaTOrO BO3/yXa, HarpeBaHue 3¢pupa B
JaTyHHOU TpyOKe MyTEM TpeHHUs (BUIAECOAEMOHCTpALIMS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Teja Ipy Terionepeaaye.

OneIT 0 a1MadaTHOMY pacIIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPAHUs], PEaKTUBHOIO
JBUTATEJISL.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue u kumneHue. AOCONIOTHAS U

OTHOCHUTCJIbHAA BJIAXKHOCTbL BO3AYyXaA. HaCBIH_[eHHBIﬁ mnap. yI[GHBHaH TCIIJIOTAa
Hap006pa3OBaHI/IH. 3aBUCHUMOCTH TCMIICPATYpPhbI KUIICHUSA OT JaBJICHHUA.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctawwibl. CoBpeMEHHble MaTepuaibl. llnaBneHue u
KpUcCTayuIM3anus. Y AejibHasl TerioTa miasieHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJIICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGntonenue HarpeBanust v IiaBJe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3mepenrie 0THOCUTENbHON BIaKHOCTH BO3/1yXa.



Pasnen 4. daekTpoguHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzanus Tei. DNEeKTPUUECKui 3apsia. J(Ba BUa 3JeKTpUUECKUX 3apsI0B.
[IpOBOIHMKM,  AMDJIEKTPUKM W IOJIYNPOBOJHHMKU. 3aKOH  COXPaHEHHUS
AIIEKTPUYECKOr0 3apsija.

B3zaumopaeiictBue 3apsinoB. 3akoH KynoHna. ToueyHbId 2IEKTPHUECKUI 3apsil.
Onextpuyeckoe mnone. Hanpsok€HHOCTh — 3iekTpudeckoro mnons. [IpuHimun
CYIIEPIIO3ULIMHA IEKTPUUYECKUX NOJIEH. JIMHMM HAIpsHKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGoTa cui anekTpocratnyeckoro mosst. [loreniman. Pa3HOCTh TOTEHIMAIOB.
[IpOBOJHUKM W JUANEKTPUKUA B 3JIEKTPOCTATUYECKOM Toisie. JluajeKTpruyeckast
IPOHUIIAEMOCTb.

OnexktpoémkocTs. KoHzeHcaTop. DIeKTpOEMKOCTh MIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTAaTUUECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TMOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMDIIEKTPHUKY B 3IEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB ANEKTPOEMKOCTH TNIOCKOTO KOHIEHCATOPA OT IJIOIIA U IIACTHUH,
PACCTOSIHUS MEXIY HUMU U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSITHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUUECKOE COMPOTHUBJICHUE. Y IECIBHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIEILHOE, CMEIIIAHHOE COCIMHEHUE MPOBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH J[[xoymns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.



DNEKTpOJBIXKYIAs CUJa U BHYTPEHHEE COMPOTUBJIECHHWE MCTOYHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 5iekTpudeckol nenu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasi  MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBHUCUMOCTh
CONPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u pUMeCHast MIPOBOJANUMOCTh
NoJIypoBOJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIulaBax  dAJIEKTPOJUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

DneKTpudeckuii TOK B Ta3zax. CaMOCTOSTENbHBI M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue YCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: aMIepMeETp,
BOJIBTMETpP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTPOHArpeBaTelIbHbIe TPHUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS LWJIWHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHue HJNEKTPOJABUKYIIEH cuibl. KOpOTKoe 3aMblKaHHE
raJibBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomwl 3yuenue

CMEILIAHHOTO COECIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaoGmronenne amexrpoimsa.

MexnpeaMeTHble CBA3H

Nzyuyenue xypca ¢uzmku 6a30Boro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMHd MaTE€MaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nousimus, CBI3aHHBIE C W3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbId (akT, TUIOoTe3a, (u3nuecKkas BEIUYWHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TMHeNHas QyHKUuA, mapadoa,
runepOosa, ux rpa@ukd W CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexanndeckoe IBUKEHUE B KUBOU mpupoze, nuddysus, ocmoc,
TEIJI000MEH JKUBBIX OPTraHU3MOB (BUJIbI TEIUIONEpPENadyH, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASA MAacCa, TEIUIOBBIE CBOMCTBA TBEPBIX TEN, )KUIAKOCTEN U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB, JJEKTPOJUTHYECKAS
JIMCCOIAIN, TalbBAaHUKA.

l'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoOMETp, TEPMOMETD.

Texnonoeus: npeoOpazoBaHUE IBWKCHHH C HCIIOJIB30BAHUEM MEXaHH3MOB,
YYET TPEHUs B TEXHUKE, NOJIIUINHUKH, HCIOJb30BAHME 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JPYrue), JBUTATEb BHYTPEHHETO
cropaHusi, maponasi TypOrHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJIYyYCHUSI COBPEMEHHBIX MAaTE€pUaloB, B TOM YHMCI€ HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTHH, JJICKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE JJICKTPONPHOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puoOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KUIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Maznummnoe none. IneKmpoMazHUMHAA UHOYKUUA
ITocTosgsHHBIE MaruuThl. B3anMoelicTBre NOCTOSHHBIX MAarHUTOB. MarHuTHoOE

nosje. Bektop marHuTHOM MHAYKUWU. [[puHIMI Cyniepno3niMi MarHUTHBIX TTOJIEH.
Jluann marauTHOM wWHAYKUMU. KapThHa JMHUM MarHUTHOM WHAYKUWAH TOJS
ITOCTOSIHHBIX MarHUTOB.

MarautHOE 10JI€ TNPOBOAHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUA
MAarHUTHOI'O TOJSl JUIMHHOTO NPSIMOTO IMPOBOJHUKA U 3aMKHYTOTO KOJBLEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere MpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuia Jlopenua, e€ Moayb U HampaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTHUIbI
B OJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.



SIBeHne ANEKTPOMAarHWUTHOW MHAYKOMHM. IIOTOK BEKTOpa MarHWTHOU
WHAYKIAHW. OJEKTPOJABWXKYINAs CUJa WHAYKIMU. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu Papanest.

BuxpeBoe »saekTpudeckoe moJie. DNEKTPOJABMKYIIas CHiIa HHAYKIHU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHAYKTUBHOCTh. SIBJICHME CaMOMHAYKIMHU. OJEKTPOABIKYIIAs  Ccuja
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHHYecKre YCTPOHCTBA M IPAKTUYECKOE TPUMEHEHUE: TTOCTOSHHBIC
MAarHuThl, SJICKTPOMArHUThI, 3JIEKTPOIABUTATENIb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTUll, UHAYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CUJIbI MHAYKIIMU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Vuenuuecxuii sxcnepumenm, rabopamopuvle pabomuol I3yuenue

MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

HUccnenoBanue JeWCTBUA NOCTOSHHOIO MArHWTa Ha PaMKy C TOKOM.
HccnenoBanue ABICHUS 3JICKTPOMAarHUTHOW UHYKIIAH.

Pa3nen 5. KoJsieOaHus M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1e0aHus
KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KOJIEOAHUS.

["apMmonnyeckue konedanus. Ilepuoxa, wactora, amruTyna u ¢asza KojeOaHUM.
[IpyxvHHBIN MaATHUK. MaTeMaTHYECKU MASTHUK. YPAaBHEHHWE TapMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.
Konebarenbupiii kKoHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATbHOM KOJIEOATEJIbHOM KOHTYpe. AHAJNOrUs MEXAYy MEXaHUYECKUMH W



AIIEKTPOMArHUTHBIMU KosieOanusimu. Popmyna TomcoHa. 3akoH COXpaHEHHs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aryxarmux KosueOaHUsX. BoIHYKIeHHbIE MEXaHUUECKHE
koseOanusi. Pezonanc. BeiHy ) AeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[lepemenHnbiii  TOk. CHHYCOMAQIBbHBIA MEPEMEHHBII TOK. MOIIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIUTYJTHOE M JCHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepenada v MOTPeOIEHNUE AIEKTPUUECKON
DHEPrur. DKOJIOTHYECKUE PHUCKU IPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: 3SJIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJI€OATENbHON CHUCTEMBI (MPYXUHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaOmnronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA M HANPSKEHUS OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHc mnpH MOCHENOBATENIBHOM COEIMHEHUM pE3UCTOpa, KaTyLIKd
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPUOAA MalbIX KOJIeOaHWH Tpy3a HAa HUTH OT
JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBanre nepeMEeHHOr0 TOKa B IIENHU U3 MOCJIEI0BATENBLHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCIIOBUsL pacnpoctpaHeHus. Ilepuon. CKopocTb
pacnpocTpaHEHUs U JIMHA BOJIHBL. [lonepeunblie U Mpo10abHbIE BOJIHBI.
HUuTtepdepenius u nuPpakius MEXaHUYeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIOBUSL M3IYyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B snekrpomarautHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HHE, MpeIOMIICHUE, MOoJspu3anus, audpakuus,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.



[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJibl.

TexHHUYecKue yCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neyn.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IPOIOIBHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakiuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroienue cBS3M I'POMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMTYAOM U
4acTOTOM KOJieOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIICHUE,
noJisipu3anus, IMPppakuus, THTEpPEpEeHIIHS.

Tema 3. Onmuka

['eomerpuueckas onruka. IIpsMosiMHElHHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHHs cBeTa. IlocTpoenue nzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI PEIOMIICHHSI cBeTa. AOCOIIOTHBIN MOKa3aTeNlb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIii yroi moiaHoro
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. LBer.

Cobuparonivie u paccenBaromiye JH3bl. ToHKas muH3a. DOKyCHOE pacCTOsTHUE
Y ONTHYECKas cuja TOHKOW JMH3bL. [locTpoeHne n3o0paxeHuil B coOMparomux 1
pacceuBarolmux JiMH3aX. DopMysia TOHKOHM JIMH3bI. Y BEJIUYEHUE, 1ABAEMOE JIMH30M.
[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HabMOIEHUS! MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHOIM
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus ceeta. Judpakimonnas pemérka. Y cioBre HaOIIOSHUS
IJIaBHBIX ~ MaKCHUMYMOB Opy TMaJCHUH  MOHOXPOMATHYECKOTO CBETa
Ha TU(PaKIUOHHYIO PEHIETKY.

ITongapuzanus csera.



TexHuuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyIa,
doToamnmapat, NpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHeHOE pacCIpOCTPAHEHUE, OTPAKEHHUE U MTPETIOMIICHHUE CBETA.
OnTuyeckre mpuOOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

Ha6monenune nudpakuuu cBera. Habmonenue

JIUCTIEPCUU CBETA.

[TomydyeHue cekTpa ¢ IOMOIIBIO MPU3MBI.

[Tomy4yenue cekTpa ¢ MOMOIIbI0 AU(PPAKIUOHHON PEIETKH.

HaOnronenue nosisipuzaiiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB H300paKEHUH B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

[ 'paHuIBl MPUMEHMMOCTH KJIaCCUYECKOU MeXaHUKU. [locTynaTel ciermanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKpALICHUE
JUTUHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13p Macchbl C HEPTHEN U UMITYJIbCOM PEISITUBUCTCKONM YaCTHUIIbI. DHEPIHs
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u sHEeprun GOTOHA C €T0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpeiTue u uccnenoBanne pororddexra. Onbitel A. I'. CToneroBa. 3aKoHBI
dotorpdexra. Ypauenune ODitHmireriHa mius dotodrddexra. «KpacHas rpanHuiiar
dbororddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XUMHUYECKOE NEeMCTBUE CBETA.

TexHudeckue yCTpOWCTBA M MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIIIEMEHT,
dboromaTuuk, comHedHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTod(hdEKTA.

CeTonuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[ImanerapHas mognenbs aroma. Iloctynmarsl bopa. M3inydeHue u mOrIolieHue
(OTOHOB NpH TEPEXOA€ aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.

BosHoBBIE cBoVicTBa yactul. Bomnnsl ne bpounsa. KopryckyispHo-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE ITPUMEHEHME: CIEKTPaIbHBIN
aHaJin3 (COEKTPOCKOMN), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6irofnenue muHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTpPOEHHs Anpa. OTKphITHE
paaroakTuBHOCTH. OnbIThl Pezepdopia no onpeaeneHrio coctaBa paauoakTUBHOTO
m3nyyenusi.  CpoiictBa  anbda-, Oera-, ramma-usinydyeHus.  Buusnue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE NMPOTOHA W HeuTpoHa. HykinonHas monens siapa I'eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anwda-pacna. DNEeKTPOHHBIN u MTO3UTPOHHBIN OeTa-pacrma.
["'amMan3nyueHne. 3aKOH palMOaKTUBHOIO pacnajia.

OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JleekT Maccl siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

Snepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl U TMEPCIEKTHUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.



OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOJIIOIEHUS M PErUCTPALMK 2JIEMEHTAPHBIX YACTHLI.

®dynaameHTanbHble B3auMoecTBrs. EAMHCTBO hM3HUYECKOM KapTUHBI MUpA.

TexHUu4ecKue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
BunscoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomw: VlccnenoBanue

TPEKOB YaCTHI (IO TOTOBBIM (hoTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Orarbl pa3BUTHs acTpoHOMUU. [IpuKIiIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3JbI, MIAHETHI, UX BUIUMOE
JBHKCHUE.

ConHeyHas cucrema.

Connue. ConHeuHas akTMBHOCTb. McrouHuk sHepruu CosHOA W 3BE3N.
3BE31BI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpPaJbHBIM KJacC —
CBETUMOCTB». 3BE3bl TJABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIs 3BE3] IVIABHOW IIOCIENOBATEIBHOCTU. BHYTpeHHee cTpoeHHe
3B€31. COBpEMEHHBIE NMPEICTABICHUS O MPOUCXOKIAECHUU U 3Bosronuu CoJiHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii ITyTe — Hama I'anaktuka. Ilonoxkenue u nBukenue CosiHIIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky v KBasapbl. UEpHBIE ABIPHI B siApax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHUE.

MacirabHas ctpyktrypa Beenennoit. Mertaranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOmronenus: HEBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl OTIPEICIICHUS TIOJIOKEHHSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be31si CEeBEpHOIrO MOIYLIAPUS U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

O0o0marouiee MOBTOPEHUE

Ponp Qusuku U acTpOHOMHMHM B JKOHOMHYECKOM, TEXHOJOTHMYECKOH,
COIMAJIBHOM M TUYECKOM cdepax AesITEIHbHOCTH YeJI0OBEKa, POJIIb U MECTO (DM3HUKHU U
aACTPOHOMHUU B COBPEMEHHOW HAay4yHOH KapTUHE MUpPA, POJb (PU3MUECKOW TEOPUU B



(dbopMUpOBaHUY MIPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA, MECTO (PU3HUECKOIL
KapTUHBI MHpa B 0OIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kjacce ocymiecTBIsieTCs C
y4€TOM COJIep>KaTeNbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nonamusi, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBICHUE, HAy4YHBIA (aKT, TMIoTe3a, (pu3nueckas BEIMYMHA, 3aKOH,
Teopwusl, HaOJIOACHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
GYHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIE€CTBO, BEKTOPbl M WX MPOEKIIMU HA OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKUWNA, MPU3HAKA TOJI0OUS TPEYrOoJIbHUKOB,
onpeiesIeHne MIOAaU TIOCKUX (GUryp u oobeémMa Ted.

buonoeusa: snextpuueckue SBIEHUS B JKUBOW MPUPOJE, KosieOaTeabHbIE
JBIDKEHUS B KMBOM NPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW MPUPOJE, ACHCTBUE
paauaIy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKAs! CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHaIN3.

l'eocpagua: MarHuUTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMJICTPSCCHHUIA.

Texunonocus: JNVHUM BIEKTpONEpenad, TEHEpPATOp IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAA Me€Yb, pagap, PaAUONPUEMHHUK, TEIECBU30D,
anTeHHa, tenedon, CBU-meuyb, MPOEKIIMOHHBIN aIlapar, BOJOKOHHAS OITHKA,
coJIHEUHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «@Du3uka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) OJDKHO OOECIICUUTH JOCTHKEHUE CIICTYIOTUX
JIMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUs yueOHOro npenMera «Pu3nka» JOIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OO0YyYaroIMXCs pPYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTalUMi, TMO3UTHUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM LEHHOCTSAM POCCHUMCKOr0 OOIIECTBA, pacIIUPEHHE >KU3HEHHOI'O
OIBITA U ONBITA JAECATEIBHOCTH B IPOLECCE PEATN3ALMN OCHOBHBIX HAaIPaBJICHHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOUIETroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HAa POCCUICKOTO O0OIECTBa; NPUHATUE TPAAUIIMOHHBIX
OOLIEYEIOBEYECKUX  T'YMAHUCTUYECKUX U JEMOKPATHUYECKMX  LEHHOCTEW;
TOTOBHOCTB BECTU COBMECTHYIO JACATENBHOCTD B HHTEPECAX IPaKTaHCKOTO
o01iecTBa, y4acTBOBaTh B CAMOYINpPaBICHUH B 00pa30BaTENIbHON OpraHU3aluy;

yYMEHUE B3aUMOJIEHCTBOBATH C COLMATbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X (DYHKIMSAMU M Ha3HAYEHUEM; TOTOBHOCTh K T'YMAHUTAPHONH U BOJIOHTEPCKOMN

NEeATEIbHOCTH;, 2) MATPHMOTHYECKOr0 BOCHUTAHMA: CHOPMHUPOBAHHOCTH

POCCHMCKOW TIpPaXXJIaHCKOW WACHTUYHOCTH, NATPUOTU3MA;  LEHHOCTHOE

OTHOUIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, TIOCTUKEHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKHU U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOI'0
BOCIIUTAHMA: C()OPMUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHHUA, ATHYECKOTrO
NOBEJIEHUS;  CIOCOOHOCTh OICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE
pELICHMS], OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
4uycie B JIESITENIBHOCTH YYEHOr0; OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOEHUE
yCTOWUYMBOrOo Oyaymiero; 4) 3CTeTHYeCKOro BOCHUTAHUS: DSCTETHYECKOE
OTHOUIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOT O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:
MHTEpPEC K pPa3jaudHbIM cepaM MpoPEecCHOHAIBHON AESTENBHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (DU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD



Oynymeld mpodeccurn u peann30BBIBAaTh COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHUIO B 00JIACTH

(U3UKK HA POTSHKEHUU BCEU KU3HMU; 6)
IKOJOTHYECKOr0 BOCTIMTAHMA:
c(OpPMHUPOBAHHOCTH 3KOJIOTUUECKON KYJIBTYpbl, OCO3HAHHUE II100ATIbHOTO
XapakTepa SKOJIOTMYECKUX MTPo0sieM; IIIAaHUPOBAHKUE U OCYILIECTBICHUE AEUCTBUN B
OKpY’KaIOILIEH Cpelle Ha OCHOBE
3HAHMS 1eJIed YCTOMYMBOIO PAa3BUTHUS YEJIOBEYECTBA;  PACIIMPEHUE OIbITA
JESTEIbHOCTH SKOJIOIMYECKON HalpaBJIE€HHOCTH Ha
OCHOBE UMEIOLINXCS 3HaHUU 10 Qu3uke; 7)
LHEHHOCTH HAYYHOTI'0 MO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKOW HAyKW; OCO3HAHWE LEHHOCTHM HAy4yHOU
JESITEIbBHOCTH, TOTOBHOCTh B TPOLECCE U3YYEeHUS (U3UKH OCYIIECTBISAThH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENbHOCTh HHANBUIYAIbHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEpPCcAJIbHbIE yueOHbIe neiicTBUs ba3oBble
JIOTHYeCKHe 1eHCTBUA:

CaMOCTOATENbHO  (QOPMYJIMPOBATh M AKTyaJIU3UpOBATh  MpoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONpPENEeNsTh LEeNU JAESITeIbHOCTH, 3a/JaBaTh
napameTpbl U KpUTEPUH UX
JOCTHKEHHSI; BBISBISATh 3aKOHOMEPHOCTH W NPOTUBOPEUHS B PACCMATPUBAEMBIX
bu3nueckux SBICHUSX; pa3padaTbiBaTh IUIAH pEUIEHUS NpoOJeMbl C YYETOM
aHaJIM3a UMEIOLUXCS
MaTepUalbHBIX W HEMaTEepUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B

NesATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LEesAM, OLEHUBAaTh PHUCKU IOCIEICTBUNA JESITEIBHOCTH;  KOOPAWHUPOBATh M

BBITNOJIHATH pabOTy B YCIIOBUSX PealbHOI0, BUPTYAIbHOIO
U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS; pa3BUBATh KPEATUBHOE MBIIICHHUE

IPU PEUICHUU KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBareJbCcKue 1eHCTBUA:
BJIAJ€Th HAYYHON TEPMUHOIOTUEHN, KIIOUEBBIMU MOHITUSIMU U METOJIAMU
buznueckoil HayKu;

BJIAJI€Th HaBbIKaMH Y4€OHO-UCCIIEI0BATEIBCKON U MTPOESKTHOM AESTENHHOCTH B
o0nacTu (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pEeLIeHHUs 3a7ady (PU3UUYECKOro COACpKaHMs, MPUMEHEHHUIO DPA3ITUYHBIX



METO/I0B IO3HAHUS; BJIAJIETh BUAAMU JEATEIBHOCTH IO OJYYEHHIO HOBOT'O 3HAHUS,
€ro MHTEpHpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTyallUsiX, B TOM YHUCJE MPHU CO3JIaHUM Y4YEOHBIX MPOECKTOB B 001acTH (PU3UKH;
BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyaJM3HpPOBATh 3a7auy, BbIIBUTaTh
runore3sy €€ pelleHHsl, HAaXOAUTh apryMEHThl JUI1 JOKa3aTelbCTBA CBOUX
YTBEPKJICHUM, 3aJaBaTh MapamMeTpbl W KPUTEPUU pPEUICHUS; aHaTU3UpPOBATH
MOJIyYCHHBIE B XOJI€ PEIICHHUS 3a/ladyd pe3yJbTaThl, KPUTUUECKH OICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHUE B HOBBIX YCIOBHUAX; CTAaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON

NESATEIbHOCTH, B TOM YHCIE TPU U3yYeHUM (U3HUKHU; J1aBaTh OLIEHKY HOBBIM

CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS T10

(bU3MKe B IPaKTHUECKYIO 00JIaCTh
KU3HEIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJnacTeil; BbIABUIATh HOBBIE UJIEH, IPEJIaraTh OPUTrHHAIbHBIE TOAXOAbI

U PEILICHUS;, CTaBUTh MPOOJIEMBI U 3aJ1a4H, I0MYCKAIOIINE

IbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undpopmaumeii:

BJIAJCTh HABbIKAMU MOy4deHUs: uHMopMaIuu (HU3HNUECKOT0 COJCPKAHUS U3
VMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENBHO OCYIIECTBISATh IIOMCK, aHaJIM3,
CUCTEMATU3ALMI0 U MHTEPIPETAlrI0 MH(OpPMAIMU pa3IMYHBIX BUIOB U (HOpM
IpEJICTaBICHUS; OLIEHUBATh JJIOCTOBEPHOCTh MH(OPMALIMK; HCIOJIb30BATh CPEJICTBA
MH()OPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUU KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/Jad C COOJIIOJICHHEM TpeOOBAHMI
PrOHOMUKH, TEXHUKUA O€30MMaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U
TUYECKUX HOPM, HOpPM HH(GOPMAIlMOHHOM O€30MacHOCTH; CO37aBaThb TEKCThI
bu3ndeckoro cofepkKaHus B pazNUYHBIX (dopmaTax ¢ Y4YETOM Ha3HAYCHMS
uHpopMalMu M UENEBOM  ayAUTOPUHM, BHIOMpas ONTUMalbHYIO (opmy
MPEICTABICHUS U BU3YyAJIM3aALUU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYUIIECTBJISTH OOIIEHUE HAa YPOKax (PU3MKHU U BO BHE-YPOUHOU JI€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAlMM U CMSITYaTh
KOH(DJIUKTHI;
Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB; MOHMMATh M HCIIOJb30BATh NMPEUMYLIECTBA KOMAHIHOW U
VH/IMBU1yaJIbHOU
paboThI; BHIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN C y4ETOM OOILIUX



MHTEPECOB M BO3MOKHOCTEM KAXKJIOI'O YJIEHA KOJUIEKTHWBA; IPUHHAMATh LEIU

COBMECTHOU JEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUA I10 €€

JOCTYIKEHHUIO: COCTABIATh IUIAH JEUCTBUU, PACIPEACIIATh POJIU ¢ YYETOM MHEHUN

YYaCTHHKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM palOTHI; OLEHUBATH KAYECTBO

CBOETO BKJIAJIa U KaX/I0I0 YYaCTHUKA KOMAH/]Ibl B 001NN

pe3yJIbTaT 10 pa3paboTaHHBIM KPUTEPUSIM; IPEIaraTb HOBbIE IPOEKTHI, OLICHUBATH
UJIEU C TTO3UIIMU HOBU3HBI,

OPUTMHAJIBHOCTH, IPAKTUYECKOM 3HAYUMOCTH; OCYILECTBIIATh IIO3UTUBHOE
CTPATErn4eCKOe MOBEICHNUE B PA3IUYHBIX

CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBepcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:

CaMOCTOSITEJIFHO OCYILECTBIISTh MO3HABATEIBbHYIO JEATENBHOCTh B 00JIaCTH
GU3MKK U AaCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIE 3a/la4; CAMOCTOATEILHO COCTaBIIATH IJIAH PEIICHUS PACUETHBIX W
KaueCTBEHHBIX 3a/lay, IUIaH BBIIOJHEHUS MPAKTUYECKOW pPaboThl € y4€ToM
UMEIOLINXCSA PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHUH; TaBaTh
OLICHKY HOBBIM CHUTYAalMsIM; PACIIUPATH PAMKHA y4e€OHOTO NpEeIMETa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; 1eTIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTb 3a PELICHUE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBAThH

(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO SPY/IUIIUU B 00J1aCTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJETh  HaBbIKAMHU  II03HABATENbHOW  pEeIEKCUU  KaK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBHUM M MBICIUTEIbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUIl; HCIIOJIb30BAaTh MPUEMBI pediiekcuu Jis OLEHKU CHUTyaluH, BbIOOpa
BEPHOTO
pelLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEUICHUS 0 UX
CHW)KEHUIO; IPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAIU3€E PE3yJIbTaTOB
NeSITEIbHOCTH; TPUHUMATh ceOs, MOHMUMasi CBOM HEIOCTaTKHM M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHATIUM3€ Pe3yIbTaTOB
NEATEIbHOCTH; IPU3HABATH CBOE MPABO U MPABO IPYTHUX Ha

OLIMOKHU.



B mporiecce moCcTHREHUS TMIHOCTHBIX PE3YJIBTATOB OCBOSHUS MTPOTPAMMBI 110
busuke I YpPOBHS CPEAHEro OOIIero oO0pa3oBaHHs y OOyYaromuxcs
COBEPIICHCTBYETCS AMOIIMOHATBHBIH MHTEIUICKT, IIpeIoJIararoIIri
c(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHHIC, BUICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOUN SMOIMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0e; CaMOperyJIMpOBaHUs, BKIIIOYAIONIETO CAMOKOHTPOIIb,
yMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHUE, CIIOCOOHOCTH
aIanTHPOBATHCS K AMOIMOHAIBLHBIM W3MEHEHUSM M TPOSIBIATH THOKOCThH, OBITH
OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMHM, BKIIOYAIONICH CTpEMJICHHE K
JOCTHKCHUIO TIEJIA U yCIIEeXy, ONTHUMH3M, HHUIIMATHBHOCTh, YMEHUE JICHCTBOBATH
WCXOJIS U3 CBOMX BO3MOYKHOCTEH; AMIIATHH, BKIIIOYAIOIICH CIIOCOOHOCTH TOHUMATh
HYMOITMOHAIIEHOE COCTOSTHUE IPYTUX, YUUTHIBATH €TO MPHU OCYIICCTBIICHUH OOIIECHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U COINEPEKUBAHUIO; COIMAIBHBIX HABBIKOB,
BKJTFOYAIOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy o6yuenus B 10 ky1acce mpeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3NKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIBHOCTU JIFOJACH; YUYUTHIBATH TI'PAHUILIBI
NPUMEHEHUsI HM3YYCHHBIX  (DU3MYECKUX  MOJENie: MarepuanbHash  TOYKa,
WHEpIMalbHAs CHUCTEMa OTCYETa, A0COJIOTHO TBEPJIOE TEJIO0, HEATbHBIN ras,
MOJENN CTPOCHHMS Ta30B, )KUAKOCTEW M TBEPIBIX TEJ, TOUECUHBINA AIEKTPUUECKUI
3apsq MpU pelieHud (PU3WYECKUX 3ajlay; pacro3HaBaTh (PU3UUYECKUE SIBICHUS
(mporiecchl) W OOBICHATH WX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA W AJIEKTPOJWHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBH>KEHHE, CBOOOTHOE MA/IEHUE TEN, JBUKEHUE
M0 OKPY>KHOCTH, HWHEpPIMs, B3auMmojaecTBue Tten, Auddysus, OpOyHOBCKOE
JBIDKEHUE, CTPOCHUE >KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEéMa Ten IMpu
HarpeBaHUM (OXJIAXACHHM), TEIIOBOE paBHOBECHE, HUCIApEeHHe, KOHIEHCaIus,
IIJIABJICHUE, KPUCTAJUIM3ALMS, KUTIEHUE, BIIAXKHOCTh BO3/1yXa, MOBBIIIIEHUE JABJICHUS
raza IpPHU €ro HArpeBaHUM B 3aKPBITOM COCYHE, CBSI3b MEXKIYy NapaMeTpaMu
COCTOSIHMSI Ta3a B M30MPOLECCAX, JICKTPU3ALMS TEJ, B3aUMOACHUCTBUE 3aAPSA0B;
OMHUCHIBATH MEXAHWYECKOE JIBUXKEHUE, WCIOJIb3ys (PU3MUECKHE BEIUUYUHBI:



KOOpJIMHATA, TyTh, IMEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC Tella, KUHETHUYeCKasi SHEPTUsl, MOTEHIMaIbHAs SHEPIUsi, MEXaHU4YecKas
paboTa, MexaHWYecKas MOIIHOCTb, IpPU OMNUCAHWUU TPABWIHHO TPAKTOBAThH
(GU3UYECKUl CMBICIT HWCIIOJIB3YEMBIX BEIWYMH, WX OOO3HAUYECHUS W CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UYECKYIO BEITUYUHY C JAPYTUMH
BEJIMYMHAMU; OTIMCHIBATh U3YUEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIIOBBIC SIBJICHUS,
UCTIONIb3Yysl (U3MYECKHE BEIMYMHBL: JIaBJIEHWE Tras3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas DHEPTHUsS XaOTUYECKOTO JBMKCHHS MOJIEKYJ, CPEIHEKBAIpaTHIHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI SHeprus, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOT0 JCUCTBUS TEIUIOBOTO JBUTATElNs; IPU ONMHCAHHUU
NpaBUIBHO TPAKTOBAaTh (DU3UYECKUNM CMBICT HCIOIb3YEMBIX BEIWYUH, HX
0o0O3HAUEHUsS W CIUHUIBI, HAXOAWTh (OPMYINBI, CBS3BIBAIONIUE JAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYMHAM; OIHMCHIBATh HM3yYCHHBIE
AIIEKTPUUECKUE CBOWCTBA BEIIECTBA W DJEKTPUUYECKUE SIBICHUS (TPOIECCHI),
UCIIOJNIb3Ysl (PU3UUYECKHE BEIIMYUHBI: DJIEKTPUUYCCKUN 3apsll, dIEKTPUYECKOe TI0JIe,
HaMpsHKEHHOCTh  TIOJISA, TMOTEHIIMAJ, PAa3HOCTh IMOTCHIIMAIOB, TIPH OIHCAHHUH
MPaBUIBLHO TPaKTOBaTh (U3UYCCKUNA CMBICT HCIIONB3YEMBIX BEIUYHH, WX
o0O3HAaUeHUsT M €IUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO
bU3MYeCKyI0 BEIMYMHY C JPYTUMHU BEITUYMHAMU; aHAIM3UPOBATh (U3HUECKHE
MPOIIECCHl W SIBIICHUS, WCIOJB3ysd (DU3WYCCKHE 3aKOHBI W TPUHITUIIBI: 3aKOH
BcemupHoro Ttsarotenus, I, Il um III 3akonsl HprooTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEpPTUH, 3aKOH COXPAHEHUS WMITYJIbCA, MPUHIIUI CYNEPIO3UIUH
CWJI, TIPUHIUIT PABHOMPABHS HHEPIUAIBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-
KHHETHYCCKYI0 TEOPHUIO CTPOCHHMsSI BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b CpeaHEH
KHHETHYCCKOW JHEPTrUW  TEINIOBOTO  JBIDKEHUS MOJIEKYJT ¢  aOCOIIOTHOM
TEMIIEpaTypol,  TEPBBIM  3aKOH  TEPMOJMHAMHKH, 3aKOH  COXpaHEHUSs
ANIEKTPUUECKOTO 3apsinga, 3akoH KyrnoHa, mpu 5TOM pasnudaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JCHCTBUS MAITUH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pazinuyaTh YCIOBHUS MX 0€30MaCHOTO MCIIOJIb30BaHUS B MMOBCEIHEBHOMN
JKU3HH, BBITTOJHATh AKCIIEPUMEHTHI MO0 WCCJICAOBAHHMIO (PU3NYCCKUX SIBICHHH W
MIPOIIECCOB C HCIIONB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHHM, MPU ATOM
dbopmyIpoBaTh MpodIeMy/3a1auy U TUIIOTE3y Y4EOHOTO KCIIEPUMEHTA, COOMPATh
YCTAaHOBKY M3 TIPEIJIOKEHHOTO 000PYI0BaHHU S, TPOBOIUTH OIBIT B (POPMYIUPOBATH
BBIBOJIBI; OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIIMYMH,
IIPY 3TOM BBIOMPATH ONITUMAIILHBIN CIIOCOO M3MEPEHUS U UCTIONHh30BATh NU3BECTHHIC
METOJ/Ibl OIICHKM TOTPENTHOCTeH W3MEPEHHI; MCCIEeN0BaTh 3aBUCUMOCTH MEXKIY



$u3MYECKUMU BEIMYMHAMHU C HKCIOJIb30BAHUEM MPSMBIX HW3MEpPEHUl, MpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATh PE3YNIbTATHI MOJYUYEHHON 3aBUCUMOCTH
(bu3MYeCcKuX BEJIMYMH B BU/JIE TaOJIUIl U TpadUKOB, JIeTaTh BHIBOJBI IO PE3yJIbTaTaM
UCCIIEIOBaHMs; COOMI0aTh TpaBWia O€30MacHOTO Tpylda WpHU MPOBEICHUU
UCCIIEIOBAaHUMA B paMKax y4eOHOTO SKCIIEPUMEHTa, yueOHO-UCCIeI0BATENbCKON 1
MPOEKTHOW JEATEIbHOCTH C MCIIOJb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U
7abopaTOpHOTO O000PY/IOBAaHHUS;, pellaTh pacyE€THBIC 3aJaud C SIBHO 3a/IaHHOMN
buznyecKoil MoJIeIbI0, UCTIONB3YS (PU3MUECKHE 3aKOHBI M MPUHLUIIBI, HA OCHOBE
aHaNM3a yCIIOBUS 3a7a4d BBIOMpaTh (U3MUECKYIO0 MOJEIb, BBIACIITh (U3HUCCKHUC
BEJTUYUHBI U QOPMYJIb, HEOOXOAUMBIE ISl €€ pelIeHUs], MPOBOAUTH PACUETHI U
OLICHMBATh PEAIbHOCTH IMOJYYEHHOTO 3HaYeHUs (PU3NYECKON BETUUYHUHBI; peliaTh
KAUECTBEHHbIEC 3a/1a4d: BBICTPAUMBATH JIOTMUECKHM HEMPOTUBOPEUYHBYIO LEMOYKY
paccykJAeHUN C ONMOPOM HAa M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE
SBJICHUS; MCIIOJIB30BATh IPU  PELIEHUH YYE€OHBIX 337a4  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH [l TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U
NpPEACTaBICHUsS] Y4eOHOM M HayYHO-TOMYJSIpHOM WH(OpPMAIUH, MOJTYYEHHON W3
pPa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJTYyYaEMy0 HHPOPMaLUIO;
OPUBOJUTH IMPUMEPHI BKIAJa POCCHUMCKMX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKH, 00BCHEHUE TPOLIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKU
Y TEXHOJOTUH; UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOMN
XKU3HM I oOecriedyeHus: 0e30macHOCTH Mpu  OOpalleHuH ¢ [OpudopaMu U
TEXHUUYECKUMHU YCTPONCTBaMH, JJIsi COXpPaHEHMs 37J0POBbSI U COOJIOJCHUS HOPM
DKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH CpelIe;

paboTaTh B TIpYINNE C BBINOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PpabOTy TPYNIbl, PALHMOHAIBHO paclpeAcnsTh OOA3aHHOCTH H
IUIAHUPOBATH JESITEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJ€KBATHO OLIEHWBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBaeMON IPOOIIEMBI.

K koniy o6yuenus B 11 ky1acce mpeMeTHbIC Pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3NKKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOM IESITEIBbHOCTH JIOJIEH, LUEIOCTHOCTh U €IMHCTBO
(Gbu3MYeCKO KapTUHBI MHpA; YYUTHIBATH T'PaHUIBI MPUMEHEHHUS H3YyYEHHBIX
(bu3MUecCKUX MOJENE: TOYEUHBbIH SJIEKTPUYECKUM 3aps]l, JIyd CBETa, TOUYECUHBIM
VMCTOYHHK CBETA, SJIEpHAs MOJEIb aTOMa, HyKJIOHHAsI MOZEIb aTOMHOIO siIpa IpU
permeHnr (PU3NYECKUX 3aJ]1ay; paclo3HaBaTh (PU3MUECKHUE SIBJICHUS (TPOIECCH) U
OOBSICHSITH MX Ha OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W KBAHTOBOW (DU3UKWU:
AJEKTPUYECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE



JNEUCTBUS TOKA, B3aWMOJCHCTBME MArHUTOB, DJIEKTPOMArHUTHAS WHAYKITHS,
JIEMCTBUE MATrHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM M JIBIKYIIMICS 3aps,
AJIEKTPOMArHUTHBIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHEHOE paclpOCTPaHEHHE CBETA,
OTpaXeHue, mpejomiieHne, uHTepdepeHnus, audpakiuus U TOJIpU3ANMs CBETa,
nucnepcus cBera, poroannektpuaeckuii 3hdext (hoToaddekr), cBeToBOE NaBieHue,
BO3HMKHOBEHHE JIMHEMYAaTOro CHEKTpa aToMa BOJOpOja, €CTeCTBEHHas U
MCKYCCTBEHHAs] PaJIMOAKTUBHOCTD; OIKCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA
(3MEeKTpUYECKUe, MAarHUTHBIC, OMNTHUYECKHE, JJICKTPHUYECKYI0 TPOBOIUMOCTH
pPa3IMUHBIX CpEel) U DJIEKTPOMATHUTHBIC SIBJIEHUSA (TIPOLIECCHI), MCIOJb3YS
bu3nuecKkue BEIUYUHBL: DJICKTPUYECKUN 3apsii, CHiIa TOKa, SJIEKTPUUYECKOE
HaIpsDKEHUE,  DJIEKTPUYECKOE  COMPOTHUBIICHHE,  Pa3HOCTh  MOTEHIIMAJIOB,
AIIEKTPOBIKYIIAS CHJIa, paboTa TOKA, MHIYKITAS MarHUTHOTO TIOJIS, CHIa AMITepa,
cuna JlopeHIa, THAYKTHBHOCTh KAaTYIIKH, YHEPTHS JICKTPUUECKOTO ¥ MArHUTHOTO
MOJIeH, MePUO/] U YaCcTOTa KoJeOaHuil B K01e0aTeIbHOM KOHTYPE, 3apsi/l U CHJIa TOKa
B IPOIIECCE TAPMOHUYECKUX PJICKTPOMArHUTHBIX KOsieOaHuii, OKYCHOE pacCTOsTHUE
W ONTHYECKas CWJja JIMH3BI, PU OMHCAHWUU TPABUIBHO TPAKTOBATH (PU3HUCCKHMA
CMBICIT HCIIOJb3YEMbIX BEIMYWH, WX OOO3HAUCHHUS W CIAWHHMIIBI, YKa3bIBaTh
(b opMyIIbl, CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMH BEJTUYUMHAMY,
OIKCHIBATh MU3yUYCHHBIE KBAHTOBBIC SIBIICHUS U IMPOIIECCHI, UCIONIBb3YS (PU3UUECKHE
BEJTMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa,
DHEPTUS ¥ UMITYJIbC (POTOHA, TIEPHOJI TIOJypacIiaia, SHEPT s CBSI3U aTOMHBIX sIIEp,
Py  OMHCAHUHM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEMbIX
BEIIUYMH, MX OOO3HAYCHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIUEC
JTAaHHYI0 (DU3UYECKYIO0 BEIIMUMHY C APYTUMHU BEIIMYMHAMH, BBIYUCISATH 3HAUYCHUE
(GU3MYECKOW BEIMYWHBI;, AHAIM3UPOBATH (DU3WYECKHUE TIPOIECCHl W SBJICHUS,
UCTIONIb3Ysl  (U3MYECKHEe 3aKOHbI M TPUHIUIB:: 3akoH OMa, 3aKOHBI
MOCJIEIOBATEIHLHOTO U APAIIIEIIBHOTO COSTMHEHUS MPOBOJHUKOB, 3aK0H J[>KOyIsi—
Jlenma, 3aKOH  DJJEKTPOMAarHUTHOW  WHAYKIIUH, 3aKOH MPSIMOJHUHEHHOTO
pacnpoCTpaHEHHUsI CBETa, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI MIPEIIOMJICHUS CBETA,
ypaBHeHue OWHITeHHA g HoTodPdekra, 3aKOH COXPAHEHHS PHEPrUH, 3aKOH
COXpaHEHHUS HWMITYyJIbCa, 3aKOH COXPAHEHHs JIIEKTPUYECKOTO 3apsijaa, 3aKOH
COXpPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aK0H paJnoaKTUBHOTO pacraja,
Py 3TOM pa3INyYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE
BBHIDOKCHHE W YCIOBUSA (TpaHUIBl, O0OJACTH) NPUMEHUMOCTH; OMPEACIATh
HaIpaBJeHUE BEKTOPA MHAYKIIMH MAaTHUTHOTO TIOJIS TPOBOJTHUAKA

C TOKOM, CWJIbl AMmriepa u cuiibl JIOpeHIa; CTpOUTh W OMHMCHIBaTh M300pakKeHUE,

CO3/1aBa€MO€ TNIOCKUM 3€PKaJIoM,



TOHKOW JIMH30M; BBITIOJMHATH DSKCIEPUMEHTHI TIO HCCIIENOBAHHUIO (PU3NUECKUX
SBJICHMH U TIPOIECCOB C MUCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUMN: TIPH
3ToM (OpPMYIUpPOBaTh MpoOIeMy/3ajjauy M THUIOTE3Y YYEOHOro 3KCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYAOBaHWS, MPOBOAUTH OMBIT H
(bOopMyIMpPOBaTh BBIBOJIBI; OCYIIECTBISITH TPSIMbIE W KOCBEHHBIC HW3MEPCHUS
bu3MYecKuX BEIIMYUH, MPU ATOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHHS U
MCITI0JIb30BATh U3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEN N3MEPEHMUIA; HCCIIEIOBATh
3aBUCUMOCTH (PU3MUECKUX BEIIMUYWH C WCIIOIH30BAHUEM IMPSIMBIX U3MEPEHUMN: TPHU
9TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh pE3YyIbTaThl IOTYYECHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIUI] U TpaUKOB, J1eTaTh BHIBOJIBI IO
pe3ynbTaTaM HCCleIoBaHus; coOJoaTh TmpaBuia O€30MacHOro TpyAa Ipu
MPOBEJCHUU MKCCJICOBAaHUM B paMKax y4eOHOro »SKCHEPUMEHTa, Y4eOHO-
HCCIICIOBATENIbCKOM M NPOEKTHOM  JEATENBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTENFHBIX YCTPOUCTB M J1a00paTOpHOTr0 000PYIOBAHUS; peliaTh PacUETHHIC
3aJlayy C SIBHO 3a/IaHHON (PU3UYECKON MOJIEIbIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIIUIBI, HA OCHOBE aHajih3a yCJIOBUS 3a7a4d BHIOMpaATh (PU3NUECKYIO MOJIEIb,
BBIJICTISATh (PUBMYECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOUMBIC NJIA €€ pPEeIICHMUS,
MIPOBOJIUTH PACUETHI U OIICHUBAThH PEAIbHOCTH MOTYYEHHOT0 3HaUYCHUS (PU3UIECKOM
BCITUINHBL;

peliaTh KaueCTBEHHBIE 3aJJau: BBICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
IEMOYKY PACCYKJICHUI C OMOpOM Ha HU3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
bu3ndecKkue SBICHUS; UCIIOJIb30BATh NPU PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTUH JIJIsI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU U
NpEeACTaBICHUs] Y4eOHOM M HayYHO-TIOMYJISIpHOM WH(OpPMAIUK, MOTYYEHHON H3
Pa3JIMUHBIX UCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATH MOJIy4aeMyto HH(OpPMaIIHIO;
OOBSCHATH NMPHUHIUIBI JACUCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasznuyaTh yCIOBUS WX OE€30MacHOr0 WMCIOJIb30BAaHUS B TOBCEIHEBHOW >KU3HH,
MPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHUpPa, B Pa3BUTHE
TEXHUKU M TEXHOJOTUH; MCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 1O (usuke B
MOBCEIHEBHON KHU3HU JUIsI oOecricueHus: Oe30MacHOCTH TIpH  OOpaIlleHHH C
npuoopaMu M TEXHUYECKUMH YCTPOHMCTBaMH, JJIsl COXPAHEHUS 370pOBbS U
cOOJIIOICHUSI HOPM KOJIOTHYECKOTO TTOBEJICHUS B OKPY KaroIIel cpese; paboTarh B
TpynIe C BBIMOJHEHUEM DPA3IMYHBIX COLMAIBHBIX POJIeH, TUTAHUPOBATH PaboOTy
TPYIIIBI, PAITMOHAIEHO PACIIPEACIATh 005I3aHHOCTH U INIAHUPOBATH JICSITEIILHOCTD B
HECTAH/IAPTHBIX CUTYaALMSIX, aJICKBATHO OIEHUBATh BKJIAJ KAXJOTO U3 YYACTHUKOB
IPYIIIBI B pEIIEHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM (wnpposnie)
Ne i/ o0pa3oBaTe/bHbIE
MPOrpaMmbl Konrposasbnbie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
21 KuHematnKa 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aunampka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH

3.1 TCOpUH

9

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72




bu6mmoreka [IOK

3.2 OCHOBEI TepPMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BELLIECTBA. bubmumoreka [IOK
3.3 ®dazoBbIe IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pazpnen 4. JIEKTPOIUHAMUKA
bubnunoreka LIOK
4.1 OnekTpocTaTika 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 351eKTpUYeCKHil TOK. TokH B bubnnorexa [JOK
4.2 pPA3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoJsinyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m KourpoJusbnbie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHast bubnnorexa [JOK
L1 WUHIYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKHe U dJIEKTPOMArHUTHBIE bubnnorexa [HOK
2.1 KOMe6AHMS 9 1 https://m.edsoo.ru/7f41c97c
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c¢




HWroro o pasaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DIeMEeHTBI KBAaHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [JOK
5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobuatommee nosTopetnue 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







MHNOYPOUYHOE IINTAHUPOBAHHUE 10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
e Jlara uudposbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Konrtpoabubie | IIpakTnueckue | u3y4eHUs
Bcero pecypchl
padoThI padoThI
®dusuka — HayKa O PUPOJE.
1 Hay4Hble METO/IBI TO3HAHUS 1 bubsmorexa LIOK
OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B
5 (opMUPOBAHUN COBPEMEHHOM Bubmmorexa [IOK
o 1
Hay4vHOM KapTHHBI MHpPAa, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnueckoe ABUKEHUE.
; OTHOCHTEIBHOCTD MEXAHUYECKOTO Bu6uoreka IIOK
1
nerxenus. Ilepemenienne, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE ITPAMOIMHEWHOE bubmuoreka [IOK
4 JIBIYKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE bubmuoreka [IOK
5 JIBIYKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y cKopeHue bubnmnoreka [JOK
6 CBOOOJTHOTO Ma/ICHUS 1 https://m.edsoo.ru/ff0c39cc




KpuBonuneliHoe 1BH>XEHUE.

7 JIBU>KEHHE MAaTEPUATbHOM TOUKH TI0 Bubnmoreka [IOK
OKPY/KHOCTH https://m.edsoo.ru/ffO0c3ada
[TpuHIIUTT OTHOCUTEIILHOCTH

8 Tanues. UHepuuaabHbIE CHCTEMBI Bubmmoreka IIOK
orcyera. [lepBhlii 3akon HproToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuia. Ipunnun

9 Cynepro3uiuu cuil. Bropoii 3akon bub6mmoreka [IOK
HBIOTOHA JUIsl MATEPHATBHOI TOUKH https://m.edsoo.ru/ffOc3be8
Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK

10 MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOTO TsAroTreHus. Cuna

11 TsoKecTH. [lepBas KocMUUecKas bubmorexa [HOK
CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuua ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenus.

;3 Cwita conpoTUBIICHUS TIPU JBUKEHUN Bu6nnorexa LIOK
TENa B JXUAKOCTH UJIH Ia3e https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOe U BpalaTeibHOE

” JBUKEHHE a0COTIOTHO TBEPAOTO Bu6muotexa [JOK

Tena. MomeHnT cuibl. [limeuo cubl.
VYcnoBus paBHOBECUS TBEPAOIO TeIA

https://m.edsoo.ru/ff0c41a6




15

Nmnynbc MaTepuaibHON TOUYKH,
CHUCTEMBbI MaTepUATIbHBIX TOYCK.
Nmnynbe cuibl. 3aK0H COXpaHEHUS
uMITysbca. PeakTuBHOE JBUKEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

MarepuaabHON ToukH. Teopema 00
M3MEHECHHUN KHHETHIECKONH SHEPIrUun

17

ITorennmansHas 3HEPrUsl.
ITorennumanbHast 3HEPTUS yIIPYTro
neOpMUPOBAHHON MPYKUHBI.
[loTeHuumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTennnanbHEIE U
HCIIOTCHIIMAJIbHBIC CHJIIBI. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C
W3MEHEHHEM MEXaHMIECKOMN OHCPIrun
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOH OHEPIrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u paOOTHI CHITBI
C U3MEHEHNEM MeXaHNUECKOH
SHEPTHH TeJla Ha IPUMEPE
PACTSIKEHUST PE3UHOBOTO KI'yTa»




20

KoHnTtponbHas pabota 1o teme
«Kunemaruka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.
bpoyHOBCKOE IBUKEHHE.

Audpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. Konuuectso
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TemmepaTrypa
u e€ usMmepenue. lllkana remneparyp
Ienscus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUun
JIBUKEHUSI MOJIEKYJI. Y paBHEHHUE

MenpeneeBa-Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHa. ['a30BbIe 3aKOHBI




JlaboparopHas pabota
«HccnenoBaHue 3aBUCUMOCTH MEXKITY

28 napameTpaMH COCTOSTHUS
Pa3peKEHHOT0 ra3a»
H3omponecchl B I€alIbHOM Ia3e U ux bubnmoreka [JOK

29 rpaduyueckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U

20 cnocoObl e€ n3menenus. Konmuectro Bu6miorexa [OK
TCILIOTH! 1 paboTa. BHyTpeHHsA https://m.edsoo.ru/ff0c5952
SHEPIUs OJHOATOMHOI'O NJEAIBHOTO
rasa

) bubmuorexa [JOK

3 Bujet Tennonepenaty https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEI0EMKOCTD BEIIISCTBA. bu6mmoreka [IOK

32 KonunuaecTBo TenmnoTel npu https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AanadaTHBIM
porece
I1epBbIil 3aKOH TEPMOJAMHAMUKHU U bubnuoreka [IOK

33 €ro NpUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc
HeobOpaTtumocTs mporieccoB B

34 npupoze. Bropoii 3akon bubmiorexa TIOK
TEpMOIMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicreus u KT/ bu6mmorexa [IOK

TEIUIOBOM MAaIIUHBI

https://m.edsoo.ru/ff0c600a




36

ukn Kapno u ero KII/

DKOJOoru4ecKue npooIeMbl

37 TEIJIOOHEPTETUKH
Ob6o06maromuit ypox

38 «Monekynapnas pusnka. OCHOBBI bubmorexa [IOK
TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme

39 «Momnekynsipaas pusuka. OCHOBEI bubmorexa [IOK
TEPMOLHHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBaHue U KOHICHCAITHS. bu6mmoreka [IOK

40 Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIroTHAas. 1 OTHOCHUTEIbHAS

41 BJI&XKHOCTh BO31yXa. HachlleHHbI# bubmorexa [IOK
map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU3OTPOIIHS

42 CBOWCTB KpHCTALIOB. JKukue bubmmorexa [IOK
kpucTamisl. COBpeMeHHBIC https://m.edsoo.ru/ff0c65f0
MaTepHaIbI
[TnaBrneHue M KpUCTAIIA3AIINS.

43 VenbHas TEIUIOTA IJIaBICHHUS. bubmorexa [IOK
CyGumanms https://m.edsoo.ru/ff0c6708

Bbubaunoreka [IOK
44 YpaBHEHHE TEIUTOBOTO OaslaHca 1

https://m.edsoo.ru/ff0c6820




OnexTpuzanys Tel. JNeKTPUIECKUN

45 3apsn. J[Ba BUia 2JIEKTPHUYECKUX bu6morexa [HOK
3apsI0B https://m.edsoo.ru/ffO0c6becc
[IpoBOAHMKY, AUDIIEKTPUKU U

46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHCHHSI bu6mmorexa IIOK
IEKTPHUIECKOrO 3apsiia https://m.edsoo.ru/ffOc6becc
B3aumoneiictBue 3aps10B. 3aKOH

bubmuorexa [JOK
4 . i i
7 Kynona. ToueuHslil 3JIeKTpUYECKUI hitps://m.cdsoo.ru/f0c6eed
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO

48 nosist. [Tpunnun cyne;u)nosnuﬂn Bubmorexa [TOK
DJIEKTPUYECKUX NOJIEH. JInHuK https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cui aeKTpocTaTHYECKOro

49 nost. [Torennuan. PasHocts Bubmmoreka [OK
TOTEHINAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 AIIEKTPOCTATHYECKOM TOJIE. bub6morexa IIOK
JlioIIeKTprecKast IPOHALIAEMOCTb https://m.edsoo.ru/ff0c7018

. bubmuorexa [JOK

> IekTpoeMKoCTS. Kornencatop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO

52 KOHJICHCATOpa. DHEPTHs bub6morexa IIOK

3apsKECHHOI'O0 KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0




53

JlaGopaTopnast paborta "H3mepenwue
3JIEKTPOEMKOCTH KOHeHcaTopa'

54

[IpuHMI nEelCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
arnmapara, CTpyMHOro IIpUHTepa.
DJIeKTpOCTaTUYECKas 3allHTa.
3a3eMiieHHe IEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conportupnenue. 3akoH Oma jist
y4acTKa [enu

56

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoAHHKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHoro
COETMHEHUS PE3UCTOPOB)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

SJ'ICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD




COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 Croii
BOIMCTBA 3JIEKTPOHHBIX IIyYKOB

[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAsl IPOBOAUMOCTb. Bu6mmoreka [IOK
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

0 paciuiaBax 3JE€KTPOJIMTOB. Butmmoreka [IOK
DNEeKTPOIMTHYECKAs JUCCOLUALMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B ra3ax.
CamMocTosTenbHBIN U Bu6mmoreka LIOK

63 .
HECAMOCTOSTENBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexkTpudeckrue Npudbopsl U

o YCTPOMCTBA U UX MPAKTUYECKOE Bu6miorexa IIOK
npuMeHenue. I1paBuna rexuuku https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

N O06o0maromuii ypok bu6mmorexa [IOK

((3HeKTp0I[HHaMHKa»

https://m.edsoo.ru/ff0c88be




KontponbHast pabora o Teme

66 «Qnekrpocraruka. [1ocTosHHBIHI . Bu6uorexa [OK
3NEKTpUYEcKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

PesepsHblit ypok. KonTponbHast bubmumoreka [IOK

67 pabora no teme "OnekTpoauHamMuka" 1 https://m.edsoo.ru/ff0c8c56
PesepBHblit  ypok. OOGoOrmmarommii Bbu6motreka [JOK

68 ypok 1o TemaMm 10 kitacca 1 https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jlata uudposeie
Tema ypoxa Konurposnbhubie | Ipakruueckue o
/i Beero p p usyyennsi | 00pasoBarebHbIe
padoThbI padoTbI pecypcbi
[TocTostHHBIE MATHUTHI U X
| B3auMo/ieicTBUE. MarHUTHOE MoJIE. | Bu6mnoreka LIOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIUU
MarauTHoe 1oJie MPOBOIHUKA C
5 TokOM. OnBIT DpcTena. . Bu6mmrorexa LIOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «/3yuenue
3 MarHUTHOTO TOJS KaTylIKH C 1 1 brbmiorexa [IOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHuTHOTO MOJISI Ha
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
A JlaboparopHas paboTa . | Bu6morexa LIOK

«Uccnenosanne neicTBUA
IIOCTOAHHOT'O MAarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9acO




JlelicTBME MAarHUTHOTO TOJIS HA
JBUKYLIYIOCS 3apsSyKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMarHuTHasE MHYKITHUSI.

IToTok BEKTOpa MarHUTHOMN

uaaykiuu. JJ1C uaaykuun. 3akoH
ANEKTPOMArHUTHOW UHIYKITUH
®apanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

bubnuoreka [{OK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/1C
CaMOMHAYKIUU. DHEPrust
MarHUTHOTO TIOJISL KATYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U X
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHIYKINOHHAs N1eYb




10

O6o6maromuii ypok «MarautHoe
noJe. DneKTpOMarHuTHas
AHIYKLUSD)

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHast pabora o teme
«MaruurtHoe 1oue.
3HeKTpOMaI‘HI/ITHa$I HHAYKIOHA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/IHBIE MEXaHUYECKHE
KoseOanus. ['apMoHHYecKre
KoyieOaHus. Y paBHEHUE
rapMOHHYECKUX KOJICOaHHH.
[IpeBpalieHue SHeprum

bubnuoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoa Majblx KoleOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MacChl
rpy3a»

14

Konebatenbubiit KoHTYp. CBOOOIHBIE
AIEKTPOMArHUTHbIE KoJeOaHus B
ujeanbHOM KoJleOaTeTbHOM KOHTYPE.
AHaJorus MeX1y MEXaHHYeCKUMHU U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHEPIrur B HJACAJIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4




16

[IpencraBienue o 3aTyxarolmux
KosieOaHusxX. BeHyXIeHHBIE
MeXaHUYECKHe KoJIeOaHMs.
Pe3onanc. BeinyxaeHHbIE
SJICKTPOMArduTHBIC KoJIEOaHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.

CuHyconjaJIbHbII IEpEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaaya u norpediieHue
AEKTPUYECKON SJHEPIUU

19

YerpoicTBo u IIPaKTUYECKOE
PUMEHEHHUE AIEKTPUIECKOTO

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc324

3BOHKA, F€HepaTopa NepeMeHHOTr0
TOKa, JINHUM 3JIEKTpoIepeaay

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJACTBE JJIEKTPOIHEPTUH.
KynbTypa ncnosibzoBanus
AIEKTPOSHEPTUU B MOBCEIHEBHOM
JKU3HU




MexaHnyeckue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

21 CKOpOCTh PacHpOCTPAHEHHUS U JJIHHA bubanorexa LHOK
BOJHBL. [lonepeuHbie ¥ IPOI0IbHbIE https:/m.edsoo.ru/ff0cca54
BOJIHBI
3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK

22 3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJTHBI, HX

73 cBoiicTBa U ckopocTh. [lkama Bubmorexa [HOK
IEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIMTIBL pagHOCBSI3U U

24 TeneBueHus. Pa3Burue cpeacTs
cBs3u. Paguonokanus
KonTtponsnas padora «Konebanus u Bbu6mmoteka [JOK

25 BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE

o6 CBETa B OJJHOPOJIHOM cpere. Bubmmoreka [TOK
Toueunslii ICTOUYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI

27 oTpaxkeHwus cBera. [locTpoeHue bubmiorexa OK

M300paKeHHi B MJIOCKOM 3epKaje

https://m.edsoo.ru/ff0cd4e0




[Ipenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTpa’KeHUE.

bu6nmoreka [IOK

28 o
[IpesenbHbIi yros nojiHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopatopnasi pabora «M3mepeHue bubnuorexa [JOK

29 [oKa3aTeis MIPEJOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3odpakeHuil B

30 nuH3e. Popmysa TOHKOM JIMH3BL. Bubnnorexa [JOK

https://m.edsoo.ru/ff0cddle

YBenuyeHue JTuH3bI
JlaGopaTtopHnas pabota

31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
6enoro csera. L{Bet. JlabopaTopHas

32 paborta «Habmrogenue aucnepcun
CBETa»
WNurepdepennus ceeta. Judpaxnus bubmmnoreka HOK

33 cBeta. [ludpaknuonHas pemeéTka https://m.edsoo.ru/ff0ced22
ITorepeyHOCTh CBETOBBIX BOJIH. bubnmnorexa [JOK

34 [Monspusanus cBeTa https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOHCTBA

35 U ycuoBus uX  0e30macHOro
MPUMEHEHUS

36 I'pannns MIPUMEHUMOCTHU bubmuoreka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OIHOBPEMEHHOCTH. 3aMeIjIeHue Bubmmorexa LHOK
https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKpPAIIECHUE JITTHHBI
DHeprus u UMIYJbC

18 pensiTuBUCTCKON yacTulibl. CBA3b Bu6imoreka LIOK
MAacCChlI C SHEPTUEH U UMILYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NOKos
KonTponbhas pabota «OnTuka.

39 OCHOBBI clIEIMANEHON TEOPHH Bub6smorexa [IOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
®otonsl. Popmyna [Inanka. Bbu6moteka [JOK

40 OHeprust 1 UMITyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE

41 dorosddexra. Onbiter A. T. bubnmoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Pororddexra. YpaBHeHHE

42 DitHimreiina aa GorospdekTa. EH6H/I’/IOT6§3 HO};deOIS
«Kpacnas rpanuna» ¢porospdexra Ups:Him.cdsoo.n €
Jasnenne ceera. OnbiTol I1. H.

43 Jle6eneBa. XuMudeckoe neiicTBre Bubnuorexa [IOK

CBCTa

https://m.edsoo.ru/ff0d04a6




TexHuueckue ycTpoucTsa u
IIPAaKTUYECKOE IIPUMEHEHUE:!

44 ¢dorosnemenT, HoTOAATUHK,
coJIHEYHas OaTapesi, CBETO IO/
Pemenue 3aga4 mo reme «JE€MEHTBI bubnuorexa [JOK
45 KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopa o paccessHUIO QACTHII. bubmorexa IIOK
IlaHeTapHas MOIETb aTOMa https://m.edsoo.ru/ff0d091a
bubnuoreka [{OK
47 Toctynarel bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHnue GOTOHOB
MIpH Mepexoie aTomMa C OJTHOTO Bu6suoreka IIOK
4 .
8 YPOBHS SHEPruH Ha Ipyrou. Bussl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBbIe cBOlicTBa yacTull. BoiaHBI
e bpoiins.
49 JIJCO E CKYJISIPHOBOJIHOBOH Ayalu3M bubmiorexa LOK
PILYCKYIAP 4 ' https://m.edsoo.ru/ff0d0Oca8
CHOHTaHHOE U BBIHYKJEHHOE
U3IIy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.
50 OmnsiThl Pesepdopaa no Bub6suorexa IIOK

OMMPCACIICHUIO COCTaBa
pPaarOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2




51

CgoiicTBa anbda-, 6eta-,
ramMmmamn3nydcHus. Brusaue
PaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.

ONEKTPOHHBIN U NO3UTPOHHBIN
Oerapacnan. 'aMmma-u3inyyeHue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CB3U HYKJIOHOB B SIIpE.

Snepubie peakuuu. S nepHbii

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6iieMbl, TEPCIIEKTHBBI,
9KOJIOTHUECKUE ACTICKTHI SACPHOM
SHEPTreTUKHU

54

OnemeHTapHbIe YacTUllbl. OTKpBITHE
no3uTpoHa. MeTo el HaOIIOIEHUS U
PEruCTpaMK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusi cron «®yHaaMeHTanbHbIE
B3anMoaercTBHA. EMMHCTBO
(bu3nyeCcKOil KapTUHBI MUPa»

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3sé3nnoro neda. Co3sesnus,
SpKUe 3BE3bI, TNIAHETHI, UX BUIUMOE
nBmkerue. ConHeuHas

crucTema




56

Comnne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprun CoJiHia v 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
cTpoeHue 3B€311. COBpeMEHHBIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBostonny CosHLa U 3B€31

58

Muineunsiii [1yTs — Hama
T'amakTuka. Ilomoxenne u IBMKSHUE
Coinna B IN'amaktuke. ['anakTuky.
UEpHble ABIPHI B siIpax TaJakTUK

59

Bcenennas. PasOeranue rajlakTuk.
Teopus bonbIioro B3pbIBa.

PenukroBoe uznyuenue.
Meraranaktuka

60

Hepemiennsie npobiaembl
aCTPOHOMUHU

61

KontponbHast pabota «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa




63

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6mmaromuii ypok. Ponb
¢du3nueckoit Teopun B
(bopMHpOBAHNY TIPEICTABICHUH O
¢du3nveckoil kKapTHHE MUpa

65

O06o6maromuii ypok. Mecrto
(bu3nUeCKoit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

66

PesepBHbIil ypok. MarautHoe noie.
DNEeKTpOMarHuTHAas MHIYKIIHS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEHUAJILHON TEOpUHN
OTHOCUTEJIbHOCTH

68

Pesepnniit ypok. KBantoBas duszuka.
DNeMEeHTHl aCTPOHOMUU U
acTpopU3UKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YYHEHUKA

» @usuka, 10 xmacc/ Mskumes I.5., byxosueB b.b., Corckuit H.H. mog
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmecTBo «M31aTeascTBo

((HpOCBGHICHHe»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://cdn.catalog.prosv.ru/attachment/7e6288cb-a377-11df-9228-

0019b91502d2.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET
https://cdn.catalog.prosv.ru/attachment/7e6288cb-a377-11df-9228-

0019b91502d2.pdf
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