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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO ypOBHS Ha YpPOBHE CpEAHEro oO0mero o0pazoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMmbl 1o (U3MKE HANpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb DPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UMKMU: JIMYHOCTHBIE, MeTalpeJMETHbIe, IpeIMeTHbIe (Ha
06a30BOM ypOBHE).

®DenepanbHblil 0a3uCHBIN yueOHBIN MIIaH ISl 00pa30BaTeNbHBIX yupekaeHuil Poccuiickoit

®denepanun OTBOIUT 4 dYaca B HEACTIO I 00S3aTeNbHOTO M3ydeHHUs (pu3uku Ha 06a30BOM
YpOBHE CTYIEHHU cpeaHero obmero oopazoBanus. B Tom uncne B 10—11 xmaccax mo 2 y4eOHBIX
yaca B Heflenmo. u3 pacué€rta 34 ydeOHbIe Henmenu — 1o 68 yacoB B roja. Beero B 10—-11 k. 136
4acoB

IIporpamma no pu3nkKe BKJIOYAET:

IUIAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yUYEeHHUS;
coziepkanue yueOHoro npeameta «Du3nka» Mo rogam o0ydeHus.

dusnka Kak Hayka o Hanbosee oOmuUX 3aKOHAaX MPUPOJIBI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (U3UKHM — CHUCTEMOOOpA3YIOUIUil [ €CTECTBEHHO-HAYUHBIX Y4eOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuel. Mcnonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIY4YEHHsS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKIJIAJl B
(dbopMHUpOBaHKE €CTECTBEHHO-HAYYHO KapTHHBI MUpPa 00y4aroImuxcs, B GopMUpoOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ] MO3HAHUS MIPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero odiiero oOpa3oBaHUs MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBISETCS JOTMUECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBusercs (OpMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peannusanys MpeanosaracT UCNoJIb30BaHNE TyMaHUTapHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMHu.

Hoea npuknaonon nanpaenennocmu. Kypc (us3uku npezmnonaraer 3HAKOMCTBO C
LIIMPOKUM KPYTOM TEXHHYECKMX M TEXHOJIOTMYECKUX NPHIOKEHUM H3YyYEHHBIX TEOpUH U
3aKOHOB.



Hoes sxonoeuzayuu peaqusyeTcs IOCPEACTBOM BBEICHHS 3JEMEHTOB COJEpPXKaHMUSA,
HOCBSIH_IéHHbIX 3KOJOTNYCCKUM HpO6HeMaM COBpPEMCHHOCTHU, KOTOPLIC CBA3aHLI C PA3BUTHUCM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS TPOOJIEM paIllHOHAIEHOTO MTPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE cpenHero oOrmiero oOpa3oBaHuUs
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopuu, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHHUMOCTHU Teopnﬁ, JI1 OIIMCaHUusI €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO-IEITETLHOCTHBIN MOAX0 B Kypce (DM3HMKH pean3yeTcs MPEexae BCero 3a CYET
OpraHu3aluy SKCIIEPUMEHTAILHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(U3UKM — 3TO MCMOJIb30BAaHUE CUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOpPhIE B TporpaMme Mo ¢usnke oOBEAMHEHB B OOUIUMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX IJid KOHTPOJIA M OICHKH, OCYIICCTBIIACTCA YYaCTHHUKaAMH o6pa30BaTean0r0
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJICHHE OOy4JalOIIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIE10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCJIMYMH W IOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MMPEATOKCHHBIX TUIIOTES.

Bosbioe BHnManue YACTACTCA pCUHICHUTO paC‘-IéTHI)IX 1 KAa4YC€CTBCHHBIX 3a/1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh M3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'ISI KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJEIM Uil CUTYalldu TMPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanusamu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CPEIHETO
o0mero 0o0pa3oBaHUs JIOJDKEH M3Y4aThCs B YCIOBHUSAX MPEIMETHOTO KaOWHETa (PM3MKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0aUMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHHUS YKa3aHHBIX
B IporpamMMe Mo GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JleMoHCcTpalMoHHOE 000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUM C IPHUHLHUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00ecrednBaeT MOCTAaHOBKY IMEPEUYHCIECHHBIX B MpOrpaMmMe 1o
(Gu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTtopHoe 0060pyAOBaHME AJisl YYCHHUUYECKUX MPAKTUYECKHX paboT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI JaOOpPaTOpPHOTO O0OOPYAOBAHMS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YUEHUS (UMUK B 00IIeM 00pa30BaHUM SIBIISTFOTCS:
dbopMHpoBaHHE WHTEpeca M CTPEMIICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYEHHUIO TMPHUPOIbI,
Pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;
pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUSA U (POPMHUPOBAHUE HCCIIEIOBATENHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

(hopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa W3y4eHHUS OCHOB CTPOCHHUS MaTepUU
1 (hyHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHEe YMEHH OOBSCHATH SBIEHUS C HCHOJIb30BaHHEM (DU3MYECKUX 3HAHUU H
HAyYHBIX JI0KA3aTeJIbCTB;



(bopMupoBaHHE TPEACTABICHUN O PONM (HU3UKU Ui PA3BUTHS JPYTrUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne 3TUX IeJie 00ecreunBaeTCsl pelIeHUEM CIEAYIOIMX 337ad B IpOLecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpelHEero o0miero o0pa3oBaHus:
npuoOpeTeHNe CHCTEMBI 3HAaHU 00 0OHMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAass MEXaHWKY, MOJICKYISIPHYIO (H3UKY, ODIEKTPOJAWHAMHUKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(U3UKH;
dbopmMupoBaHHEe YMEHUIH NPUMEHSTH TEOPETHYECKHE 3HAHUS sl OOBSICHEHUS (U3NIECKUX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HU;
OCBOEHHE CIIOCOOOB PEHICHUS PA3JIMYHBIX 337a4 C SIBHO 3aJJaHHOM (PM3UUECKO MOJIENbI0, 3a/ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/IaHUe (PU3MUECKON MOMAEIH, aJeKBATHON YCIOBUSM
3aJauu;
MOHWMaHUe (U3UYECKUX OCHOB ¥ TPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;
OBJIAZICHUE METOJAMH CAaMOCTOSITENIPHOTO TUIAHWPOBAHWUST W TPOBENEHHsS (DU3NYIECKUX
OKCTIEPUMEHTOB, aHAIW3a W WHTEPIpeTalu WHPOPMALUK, OMPEACTICHUS JTOCTOBEPHOCTHU
MOJTyYEHHOTO pe3yibTaTa;
CO3/JaHME YCIIOBUW A Pa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
JESTEITbHOCTH.

Ha wusydyenme ¢usmkm (0a30BBI YypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro 0Opa3oBaHUS
otBoauTcs 136 vacoB: B 10 kmacce — 68 gyacoB (2 yaca B Hemenmo), B 11 kimacce — 68 ygacoB (2
gaca B HEJIEIIO).

13z[ec1>m[aneeanBozmTcs[pacnmpeHHLIP"InepeqeHLna6opaTopHpra60TnonHTOB,H3Ko
TOPOTOYYHTEIBIETIAET BEIOOP TI0 CBOEMYYCMOTPEHHIOCY4ETOM BhIOpaHHOTO Y MK
HHAMEIOIIETOCI000 Py TI0BAHMUS.

COJIEPXKXAHUE OBYYEHHUA
10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI 0 MO3HAHUS

®uszuka — Hayka o mpupoje. Haydnbie MeTOIbI MO3HAHMUS OKpYXarwliero mupa. Posb
AKCIIEPUMEHTA U TEOPUH B TIPOLIECCE MMO3HAHMS PUPOJIBI. IKCIICPUMEHT B (PU3HKE.

MogenupoBanue (pu3nyueckux sBIEHUNW W TpoiieccoB. Hayunsie rumotesbl. Ousndeckue
3aKOHBI ¥ TeOpHH. | paHHUIIBI MPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITAIT COOTBETCTBUSI.

Ponp u mecto ¢usmku B (GOpMUPOBAHHM COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B
MPAKTUYECKOUN JACATEILHOCTH JIFO/ICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe nBrkeHHe. OTHOCHTEIBHOCTHL MEXaHHYEeCKOTO JBHKeHHs. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAas CKOpPOCTb) U YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUM HAa OCU CHUCTEMbl KOOpAauHaT. ClokeHHe NepeMelieHuil u
CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsMOJuHEHoe aBmkeHue. ['paduku 3aBucUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUSI MaTEPUAIbHOM TOUKH OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOHOTO TaICHUS.

KpuBonmneiinoe nBuwxeHue. JIBukeHHE MaTepHANIbHOM TOYKH 1O OKPYXKHOCTH C
MOCTOSTHHOM MO MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JMHEWHas ckopocTh. llepuon u
gacTtoTa oOpameHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: CIUJOMETP, ABUKEHUE



CHapS/IOB, LICMTHbIC U PEMEHHBIC EpeIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUYECKUX XapaKTEPUCTUK JIBUKCHUSI.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBuxenus teia, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO MaICHUS.

Hamnpagnenue ckopocTH py IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIICHUST ~ MEXKIY  MYTAMH,  MPOUJACHHBIMH  TEJIOM  3a
MOCJIEI0BATENIbHbIE pPaBHBIE MPOMEXYTKA BpPEMEHH TPU PABHOYCKOPEHHOM JBIKEHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHU APUKA B BA3KOW KHUJIKOCTH.

N3yuenune nBukeHus tena, OpOoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocuTensHOCTH ['anmunes. [lepBbiit 3akoH HeroroHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cuil. Bropoit 3akoH Hprotona s
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHbBIX TOYEK.

3akoH BceMHpHOTo TsroteHus. Cuna Tsokecth. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (mokosi, ckojbkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuia conpoTUBICHUS
IIPY ABVYKEHUU TEJA B )KUJIKOCTH WJIU Tase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpaiieHus. [1nedo cuiel. YcenoBus paBHOBecus

TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHUWE: TMOIIIMITHUKN, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYOLIUX TEll.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YOPYIOCTH, BO3HMKAKOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux Aeopmarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

Nmmynsc MaTepuaibHON TOYKH (Te€la), CUCTEMBI MaTepUaTbHBIX TOYeK. VIMIynbc CUIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJibca. PEakTUBHOE IBHKEHHE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprus MarepuaibHON TOUkH. TeopeMa 00 M3MEHEHHUH KUHETHUYECKOMN
SHEPTUH.



[TorenumanpsHas sueprus. lloTeHnnanbHas SHEPTUs ypyro 1epOopMHUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[lorenumanpHble W HEMOTEHIMATbHBIE CHIBL. CBsA3b pabOTHl HEMOTCHUMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOM SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPAaHEHHUSI MEXaHUYECKOU SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHuueckre ycTpouCTBa U IIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONIEP, NPYKUHHBIN

MIUCTOJIET, IBUKEHHUE PaKeT.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydenne abCoIOTHO HEYNIPYToTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX

MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C HM3MEHEHHMEM MEXaHMYECKOW HHEpPruu Tejia Ha
MIpUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.
Paznen 3. MoaekyasipHas puznka 1 TepMoIMHAMHUKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE T0JIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe maBwkenue. JAuddys3us. Xapaktep ABWKEHHS € B3aUMOJICHCTBUSI YaCTHIL
BellecTBa. MoOJENn CTPOEHHUS Ta30B, KUAKOCTEH U TBEPABIX Tel M OOBSICHEHHUE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenerd. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Toctrostnaas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mogens uaeanbHOro raza. OCHOBHOE YPAaBHEHHE MOJICKYJISPHO-KHUHETHYECKOU TEOPHH
HJeaNbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeAHEed KHHETHYECKOW JHEPruu
TEIUIOBOTO JABWXKEeHUs dactul rasa. lllkama temmnepatyp KensBuna. ['a30Bble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lansrona. M3omponecchl B UAEaILHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe mnpeacraBieHHEe U30MPOILIECCOB: U30TEPMa,
n30xopa, u3obapa.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbpIThI, J1OKa3bIBAIOLIUE JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoJIEKyI
OpPraHUYECKUX COECIMHEHUM.

OnbiThl 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Mogaens onbita [TepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPAaBHEHHE COCTOSIHUS UJICATIBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OmnpeneneHne Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHMH oO0bEMa
KOMHAaThI, JaBJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy MapaMeTpaMU COCTOSTHUSL Pa3peKeHHOTo rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHyTpeHHsIsI S3HEprusl TEPMOAMHAMUYECKON CUCTEMBI U

crocoObl e€ wu3MeHeHus. KommdecTBO TemoTsl W paboTa. BHyTpeHHSS sHeprus
OJIHOATOMHOTO HJI€aJbHOTO Tra3za. Buapl Temomnepenayu: TEIUIONPOBOJHOCTb, KOHBEKIHS,
n3NlydeHue. Y IesbHas TeII0EMKOCTD BellecTBa. KoJIMUecTBO TEIIIOTHI ITPU TEIIONEpEaaye.

[Tonsitne 006 agmabatHOM mpomecce. llepBbiii 3akoH TepMmoauHamuku. [IpumMeHeHue
MEePBOTO 3aKOHA TEPMOJIUHAMHKH K H3oTmpoIieccaM. [ padudeckas mHTepripeTanus paboThI rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.



TemoBbie MamuHbl. [IpuHLIMIIBI KelicTBUS TEIUIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUM B
TermoBbIX MamuHax. Koaddumment nonesnoro aeiicteus temmoBoil Mammuel. Lukn Kapao u
ero K03 HUIMEHT MOJIE3HOTO AEHCTBUA. DKOJIOTUIECKUE MPOOIEMbI TEIIOIHEPTETHKH.

Texnuueckue ycTpoilcTBAa M IPAKTUYECKOE IPUMEHEHHE: [BUTATEIb BHYTPEHHEIO
Cropanusi, OITOBOM XOJOIMIEHUK, KOHIHIIMOHED.

Jemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHM Teja IpPU COBEPIICHWH DPA0OOTHL: BBUIET HPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanwe >upa B JaTyHHOW TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS).

W3menenne BHyTpeHHEN aHepruu (TeMmepaTypbl) Teja pu TeIionepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOT'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammnbie cocmoanus gewjecmea. Pazogvie nepexoovi

[TapooOpazoBanue u konaeHcanus. Mcmapenue u kuneHue. AGCOTIOTHAST K OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HacelleHHbIl nap. Y aenpHas Temiora napoodpa3zoBaHusl. 3aBUCUMOCTh

TEMIIEPATYpPbl KUIIEHUS OT AaBJICHUS.

Teépnoe Teno. Kpucrammueckue u aMmopgHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHblE Marepuanbl. [[maBneHne w Kpucraumsanus. Y IeiabHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KAJIODUMETP, TEXHOJIOTHH TIOJY4YEHHS COBPEMECHHBIX MAaTEpPHAIOB, B TOM 4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUN.

emoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenne OTHOCUTEIBbHON BIAQXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuka

OnekTpusanusi Ten. OJEeKTpUuueckuil 3apsa. JlBa Bua 3IIEKTPUYECKHX 3apsiIOB.
[IpoBOAHMKH, AUIEKTPUKHN U MOTYIPOBOAHUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB.  3akoH Kynona. TodeuHbll  3JIEKTpUYECKMH  3apsii.
Onektpuyeckoe mnoJe. Hanpsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKHUX MoJiel. JINHUN HANPsXKEHHOCTHU AIIEKTPHUYECKOTO MOJIA.

PaGora cun oamekrpocratmdyeckoro monsA. [loreHmman. Pa3HOCTh MOTEHIIMATOB.
[IpoBOAHMKY M AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanekTpuueckasi IpOHUILIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpa. OHEprus
3apsKEHHOTO KOHJIEHCATOpa.

Texanuueckue yCTpOﬁCTBa U IIPAKTUYICCKOC IPUMECHCHHUEC: 3JICKTPOCKOII, SJICKTPOMETP,

JJIEKTPOCTAaTHUYECKass  3alluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHJEHCATOD,
KOIIMPOBAJIbHBIN anmnapar, CTpPyHHbIN IPUHTED.
Jlemoncmpayuu

YCeTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.
B3anMoerictBre HadIEKTPU30BAHHBIX TEIL.
DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEIl.



[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  IEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOUIaJAM IUIACTHUH,
paccTOsHUS MEXAY HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DNeKTpUUYECKUi TOK. YCIOBUS CYLECTBOBAHUS 3JIEKTPUUYECKOT0 TOKa. VICTOUHMKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma a5 yqacTka LIETH.

DnexTpuyeckoe CONPOTUBIICHUE. VYaensHoe COTIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoynsa—JleHna. MOIHOCTh 3IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONIPOTUBICHUE UCTOYHHMKA TOKa. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3eKTpuueckoit nenu. KopoTkoe 3amMpIkaHue.

DNeKTpOHHas MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUSI METAIIJIOB
oT Temneparypsl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHas M MpPHUMECHas MPOBOJAUMOCTb MOJYIMPOBOJIHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHOOPHI.

DNeKTpUYecKuii TOK B pacTBOpax M pacijiaBaX A3JIEKTPOJIUTOB. OIEKTPOJIUTHYECKAS
JUccolanus. JIEKTPOIU3.

DJIEKTPUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA M1 HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3zma.

TexHnueckne ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKHA TOKAa, DJEKTPOHArpeBareibHble NPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH  JAMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIPOBOJIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILIOIIAN
MOIIEPEYHOI0 CEYEHUsl U MaTepuana.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe um3MepeHue 3MeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TralbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOIUMOCTh BO31yXa.

OaHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEIaHHOro COEIMHEHUS PE3UCTOPOB.

WN3mepeHne  HIEKTPOJABMKYIIEH CHUJIBI  HCTOYHMKA TOKA M €r0  BHYTPEHHErO
CONIPOTHBIICHHUSL.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCYyIIECTBISETCS C Y4ETOM
COJIEp’KATENbHBIX MEXKIPEIMETHBIX CBS3€H € KypcaMH MaTeMaTHKH, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.



Mesicnpeomemnsie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOT'O MO3HAHUS:
SBJICHUE, HAy4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMBl  YpaBHEHHWH, JMHeWHas (QyHKums, mapaboua,
runep0oia, uX rpauKu U CBOICTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT'CHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKUHUHU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexanndeckoe MBWKEHUE B KUBOU mpupojne, auddysus, ocMoc, TermiooOMeH
YKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPENAYH, TEMJIOBOE PABHOBECHE), IIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOECHUE BEILIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOIUTUYECKAs JUCCOLMAIINS, FralbBaHUKA.

T'eoepagpus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeodpazoBaHUe IBKEHUI C NCIOJIb30BAHNEM MEXaHU3MOB, YUET TPEHUS B

TEXHUKE, MOAINITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHusi, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTpPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OJIEKTpOHArpeBaTeslbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoMaACHUMHAA UHOYKYUA

[TocTrosiHHblIe MarHuTHl. B3aummonelcTBHE NOCTOSHHBIX MAarHUTOB. MarmuTHoe IoJe.
Bekrop marautHoM MHAYKIMU. [[pyHIUN Cynieprno3uiM MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
uHayknuu. KaptuHa muHuid MarHUTHOM MHYKIMH TOJISI HIOCTOSIHHBIX MarHUTOB.

MaruuTHOE MoJjie MPOBOJAHMKA ¢ TOKOM. KapThHa JWMHUM MHAYKIMH MArHUTHOTO MOJIS
JUITMHHOTO TPSIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJIBIEBOTO MPOBOJHHKA, KATYHIKH C TOKOM.
OnbiT Dpcrena. BzanMoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna JlopeHma, e€ MoAyab W HampaBiieHHE. J[BUKEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJIHOM MarHuTHOM mnojie. Pabora cumsl Jlopenna.

SIBneHue BNEKTPOMarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM HMHAYKLHH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe snexTpuueckoe Imose. DIEKTPOJABHKYILAS CUla UHIAYKIUU B IIPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HME CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOIICTBA W TMPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHUThI,
ANIEKTPOMArHMTHI, JIEKTPOIBUraTENb, YCKOPUTENIN 3JI€MEHTAPHBIX YACTUL, UHIYKIMOHHAS M1€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MAarHUTHBIM TI0JIEM.

JIMHUY MHIYKIIUM MarHUTHOTO TIOJIAL.

B3aumojeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeH11a Ha HOHBI JIEKTPOJIUTA.



SIBieHME NEKTPOMArHUTHOW HHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBHKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
IIOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3ydyeHre MarHUTHOTO MOJISt KaTYIIKU C TOKOM.

WccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS IEKTPOMarHUTHOM MHIYKLINH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnast cucrema. CBoOojgHBIE MexaHMueckue Kkoisiebanus. [‘apmoHHueckue
konebOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [Ipy)XKMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX KosiebaHuil. [IpeBpaiienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenbubiii koHTYp. CBOOOAHBIE JJIEKTPOMAarHWTHBIE KoJIEOAHUS B HJICATHHOM
KojeOaTeNbHOM KOHType. AHAJOTUs MEXIy MEXaHWYeCKUMU U AIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS] SHEPTUU B UACATBHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aryxarolux KojeOaHUsAX. BbIHYXJIeHHbIE MeXaHHUECKHUE KOJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[Iepemennsblii Tok. CHHYCOMIAIBHBINA MEPEMEHHBIM TOK. MONIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaya M MOTPeOIECHUE SICKTPUUCCKON SHEPTUH.
OKOJIOTUYECKHE PHUCKH IIpU MPOU3BOACTBE AIIEKTpO3Hepruu. KynbTypa wHcnonab3oBaHUSA
JIEKTPOIHEPTHH B TOBCEAHEBHOMN )KU3HU.

TexHuyeckne YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJIIEKTPUYECKHI 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, JIMHUU 3JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTenbHOM CUCTEMBbI (IPYXUHHBIN WM MaTeMaTHYeCKUil
MasITHUK).

HaGnronenue 3aryxaromux KojieOaHuH.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB0060AHBIE TEKTPOMArHUTHbBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CWJIBI  TOKA M HANpsDKEHMsT OT BPEMEHH) JUld
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc mpu MOCIE10BAaTEIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOJIa MaJIbIX KoJIeOaHUl Tpy3a HAa HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne NEpEeMEHHOr0 TOKa B ILENM W3 IOCIEAOBATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMazZHuUmMHble 60JIHbL

MexaHnueckue BOJIHBI, YCIOBHA pactpoctpanHeHus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHBL. [lomepeuHble W MpooJbHBIE BOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS HW3JIY4E€HHs DJJIEKTPOMAarHMTHBIX BOJIH. B3anMHas
opueHTaius BekTopoB E, B, V B anekrpomaruuTHoi# BosiHe. CBOMCTBA 3/IEKTPOMAarHUTHBIXBOJIH:



OTpakeHHe, TMpeloMJieHHe, mojsipuzauus, audpaxuus, uHTeppepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3J1eKTPOMAarHUTHBIX BOJH. IIprMeHEHHe 37eKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHMIIBI paIMOCBA3U U TeJIEBUACHU. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEe/bl.

Texnuueckue ycTpoOHCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuoNpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teao kKak HICTOYHHK 3BYKa.

Habmronenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U JUPpakiiii MEXaHUUECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM W YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKCHHE, MPEIOMIICHHE,
noJisipu3anus, AMQpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMosinHeliHOEe paclipoCTpaHEHHE CBETa B OJTHOPOJAHOM cpejie.
JIyud cBeta. ToueyHBIN UICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomsienne cBeta. 3aKOHBI TpeIOMJICHUsS cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomienus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbld YroJ MOJHOTO BHYTPEHHETO
OTpa)KCHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[Ber.

CoOuparoriiue ¥ pacceuBaroiye JWH3bL. ToHkas smH3a. DOKyCHOE pacCTOsSHUE U
onTHYeCKas cuiia TOHKOU JH3bL. [locTpoeHne n3o0pakeHuii B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. PopMyna TOHKOW JTUH3bL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss cera. JludpakuuoHHas pemiérka. YcClIoBHe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHUYECKOTO CBEeTa HA AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, QoToarnmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJOKOHHAas OMNTUKA, JU(pPaKIHOHHAS
peméTka, MoJsIpouI.

emoncmpayuu

[IpsimosmHENHOE pPACIpPOCTPAHEHHE, OTPAKEHUE W TpelIoMIeHHE cBeTa. OnTudeckue
pUOOPBHL.

ITonnoe BHyTpeHHEE oTpaxeHue. Moienb CBETOBOA.

HccnenoBanue cBoiCTB M300paKEHUI B JINH3AX.

Monenn MUKpOCKOIIa, TEIECKOTIA.

Habmonenue natepdepeHnun cera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBeta.

[lonyuenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEHIETKH.



Habnronenue nonsipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHUM B JTMH3aX.

Habmonenue nucnepcun cBera.
Pa3nes 6. OcHOBBI cCleMAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIACCUYECKOM MexaHuku. [locTynaTel crenuaibHOM TEOPHH
OTHOCHUTENIHOCTH: WHBApHAHTHOCTh MOJYJsi CKOPOCTH CBeTa B BakKyyme, IPUHIUI
OTHOCHUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JVIEHUE BPEMEHU U COKPALLEHUE JUTUHBI.

DHEprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SJHEPrUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.
Paspnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u 3HEpruu (POTOHA C €r0 YACTOTON. DHEPrus U UMITYJIbC
¢dboToHa.

OtkpeiTne u wuccienoBanue (Gorordpdexra. Ombitel  A. I'. CromeroBa. 3aKoHBI
dboTtorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» Gorodddekra.

JlaBnieaune cBeta. OmbrTe! I1. H. JleOGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texuuueckue yCTpoHCTBa M NPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT, (POTONATUUK,
CoJIHeUHas OaTtapesi, CBETOIUOI.

emoncmpayuu

®doTo3((PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTodddexTa.

CBeTOINOI.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactui. [lnaHerapras
mozens aroma. [loctynatel bopa. M3nydenue u normiomienre GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHs HHEpruM Ha Jnpyroil. Bumpl cnektpoB. CHeKTp ypOBHEH 3SHEpruM aroma
BOJIOpOJA.

BounnHoBsie cBolicTBa yactull. Bosubl ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJECHHOE U3TyYEHUE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHbI aHaIU3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmronenue nuHeHYaThIX CIIEKTPOB M3ITyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JIOKa3bIBAIOIINE CJI0KHOCTh CTpOEHHUs  sjpa. OTtkpbITHE
paanoakTuBHOCTH. OTBITH Pedepdopaa o onpeneneHno cocTaBa pagJioakTUBHOTO H3ITy4eHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BrusHue paqnoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HelTpoHa. HyknonHas moaens sapa ['eitsenOepra—Banenko. 3apsia
anpa. MaccoBoe uucio aapa. M3otomnsl.

Anbda-pacniaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-uznydenue. 3aKoH
PaaMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.



SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepusiii  peaktop. Tepmosimepubiii cunte3. IIpoOneMbl W TNEPCIEKTUBHI  SIEPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTICKTHI SIIEPHON IHEPTrEeTUKH.

OnemeHTapHble yacTULbl. OTKpPBITHE IO3UTPOHA.

MeTo 161 HAOMIOCHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoit KapTHHBI MHpa.

TexHuueckne ycTpoWcTBa M MPaKTUYECKOE NMPUMEHEHHE: JI03UMETp, Kamepa BuibcoHa,
SIEPHBIN PeaKkTop, aroMHast Oomoa.

Jlemoncmpayuu

CuéTYrK MOHU3BUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadpusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oranbel  pa3BUTUS  acTpoHOMHMM. [IpukinagHoe UM MHUPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMHUHU.

Bun 3B€3anoro Heba. Co3pe3ausl, spKue 3BE3/1bl, IIIAHEThI, X BUAUMOE JABHKEHHUE.

ConneuHas cucrema.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEpUCTHKU. JlHMarpamMma «CHEKTpajdbHbIA KIAaCC — CBETUMOCTBY». 3BE3[IbI
[JIaBHOM TOCJEIOBaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocienoBarenbHOCTU.  BHyTpenHee crpoenue 3BE31. CoBpeMeHHbIE MPEACTaBICHUS O
MPOUCXO0XKACHUU 1 BOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mineunsiit [Iyte — Hama [Nanaktuka. [lonoxenue u apmxenne Connua B ["anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0606ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMkTOBOE M3Ty4EHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIA30M C MCIHOJB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpEJIeNICHUs MOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noJrymapus u ipKue 3BE3/bl.

Hab6mronenus B reneckon JIynsl, mianer, Maeuroro [TyTu.

Oo6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMUM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLMAIbHOW U
THYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pojib W MecTo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa, POJb (U3MUECKOH Teopud B (POPMUPOBAHUU
Mpe/ICTaBICHUH 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001IEM Psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTaBICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 06a3zoBoro ypoBHA B 11 kiacce ocyuiecTBiseTcs € y4€TOM
COJIEpKaTeNbHBIX MEXKIIPEIMETHBIX CBSA3€H € KypcaMH MaTeMaTuKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHH.

Meosicnpedomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAy4YHbIH (akT, rumotesa, Qu3udeckas BETUYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYeckhe (PYHKIHUU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJWHAT, CIIO)KEHHWE BEKTOPOB, MPOU3BOJHBIC DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBLHUKOB, OMIPEIEICHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa TeT.



buonozus: anexTpuyeckue SBIEHUS B JKUBOW IpPUPOAE, KOJeOATeIbHbIE [BUKEHHUS B
KUBOU IIPUPOJE, ONTUYECKUE SIBICHUS B XXUBOM IPUPOJE, NEHCTBHE DPAJMALMM HAa >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIIIMUECKON PEIETKY, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: MarHuTHBIE TIONMIOCa 3€MJIH, 3aJIe)KW MArHUTHBIX PyA, (GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonocus: MMHAN DIIEKTPOIIEPENay, I€HEPATOP NEPEMEHHOTO TOKA, JJIEKTPOJBHUIaTEIIb,
WHAYKIMOHHAS TeYb, pajap, paauonpuéMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJITHEI'O OBIIETI'O OBPA3OBAHUS

OcBoenne yueOHOro mpenmera «®Pu3nka» Ha ypOBHE CpEeAHEro oouiero oodpazoBaHUs
(6a30BBII  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTarnpeIMETHBIX U TIPEJMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOEHHS y4eOHOTro mpenmera «Du3mka» TOKHBI OTpaXkaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEH
MO3HIMCH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTAIMi, MO3UTHUBHBIX BHYTPCHHHUX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimmpeHue XU3HEHHOTO OIbITa M OTIBITa JIEATEIFHOCTH B TPOIIECCE peaTM3allii OCHOBHBIX
HaTpPaBJICHUN BOCITUTATEIBHON NESITETPHOCTH, B TOM YUCIIC B YACTH:

1) rpaskIaHCKOro BOCIHUTAHMSI:

cOpPMUPOBAHHOCTh ~TPAKAAHCKOH IMO3MIMH OOYdYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOro OOIIECTBa;

NPUHATHE TPAJUIHMOHHBIX OONIEUEIOBEYECKUX T'YMAaHHUCTHYECKHX W JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECaX TI'PaXJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHHH B 00pa30BaTEIILHOI OpraHu3anny;

YMEHHE B3aMMOJCHCTBOBAaTh C COIMAIBHBIMH HHCTHTYTAMH B COOTBETCTBUH C HX
GYHKIMAMU M Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIHTAHUS:

cOpMUPOBAHHOCTH POCCUHCKON TPAXKIAHCKON WASHTHYHOCTH, TATPHOTH3MA;

[ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTI)KEHHSM POCCHUICKHX
YYEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

cOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMS;

CIIOCOOHOCTh OLIEHMBATh CUTYAIlMIO U MPUHHMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHCJIE B ACATEIBHOCTH Y4EHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOLICHUE K MHPY, BKIIOUas CTETHKY Hay4YHOTO TBOPYECTBA, PHCYIIETO
¢bu3nuecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K pa3Nu4HbIM cdepaM TpodecCHOHANFHON JAeSTeIBHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOW W TEXHHKOW, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymyriei
npoQecCHy ¥ peaT30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMIO M caMOOOpa30BaHUIO B 00JAaCTH (PU3UKH Ha
NPOTSHKCHUU BCEH KHU3HU;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:



c(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJO0ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE W OCYILIECTBJIEHUE JEHUCTBUUA B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

paciiMpeHUe OmbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PH3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HMUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOU NESTEIHLHOCTH, TOTOBHOCTH B MPOIIECCe M3YUEHUS (PU3UKU
OCYIIECTBIISITh MMPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue neicTBusi:

CaMOCTOSITEIIBHO (hOPMYJIMPOBATh M aKTYaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH TSN JIeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUCCKUX SBIICHHSIX;

pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMCIOIIUXCS MaTESPHATBLHBIX
1 HEMaTEePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATCILHOCTH, OICHUBATH COOTBETCTBHE PE3YJITATOB IEJISAM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pPa0OTy B YCJIOBHUSAX pEAbHOTO, BHUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KHU3HEHHBIX MTPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIIOUEBBIMU TIOHATHSAMH W METOJaMHU (PH3UYECKOU
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIBLCKOW U MPOCKTHOM JIEATEILHOCTH B OOJIACTH
(GU3UKH, CIOCOOHOCTHIO H TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pEIICHUs 3a71a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JIEATCIBHOCTH TI0 IOJIYYCHHIO HOBOTO 3HAHHUS, €r0 WHTEPIpETAIuH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJW3UpOBaTh 3a/lady, BBIJIBHUIaTh
TUIOTe3y €€ pelIeHHs, HaXOJWTh AapTYMEHThI JUIS JOKa3aTejlbCTBa CBOMX YTBEPIKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAThH MOJYYCHHBIC B XOJIC PEIICHHS 33]]aUl PE3YJIbTaThl, KPUTHUECKU OI[CHUBATh
UX JOCTOBEPHOCTb, TPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (OPMYIUPOBATH COOCTBEHHBIC 33714k B 00pa30BaTEIbHOM NEATEILHOCTH, B TOM
quclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC UJIEH, TIpe/yIaraTh OPUTHHAIbBHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIQJIETh HABBIKAMU MOJy4eHHUs WHGPOpManuu (GU3NIECKOTO COAEPKAHUS U3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITETBHO OCYIIECTBJSATh IOUCK, aHaIW3, CUCTEMaTH3alli0 U
HMHTEPIPETAINI0 HHPOPMAIH PAa3TUYHBIX BUIOB U (POPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIHH;



UCIOJb30BaTh CPEACTBA WH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHM3ALMOHHBIX 3a1ad C COONIOJICHHEM
TpeOOBAaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEpXKaHUA B pPa3lIWYHbIX (opMmMaTax ¢ y4ETOM
Ha3HAa4YeHUS WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWH, BBIOMpas ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIN3allNH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOHMIMKTHBIX CUTYalluil U CMSr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTHYHO H3JIaraTb CBOK TOYKY 3pEHUs C HMCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX AEHCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

NIPUHAMATh I€JIM COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH U KOOPAWMHHPOBATH
NEUCTBHS MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBHUM, PACHPENENATh POJHA C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOET0 BKJIA/a M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMH pe3ynbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAECH C MO3WIWH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPAaTErMYECKOE TIOBEICHUE B PA3JIMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanus:

CaMOCTOSITEIPHO OCYIIECTBIJIATh IMO3HABATEIBHYIO NEATEIHHOCTh B 00JACTH (PU3UKH U
ACTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (GOPMYIMPOBATH COOCTBEHHBIC 33J1a4H;

CaMOCTOSITEJIPHO COCTABJIATh IUTAH PEHICHUS Pacu€THBIX M KAauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEKIIMUXCS PECYypCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUM;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pactmpsaTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pernieHue;

OIICHUBATDH NMPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO SPYIUIHH B 00macTH  (U3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLUMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIJIETh HABBIKAMU MO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBUN
Y MBICJIUTEINIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIM3€ Pe3yIbTaTOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEAOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B mporecce MOCTIKEHUS TUYHOCTHBIX PE3YJITATOB OCBOCHHS MPOTPAMMBI IO (DU3UKE IS
YPOBHSI CpeJHero oOmero oopa3oBaHusi y 00y4yaromMUXcs COBEPIISHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, IPENOoIararomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 COCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHHS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIHPOBAHNS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh ATaNTHPOBATHCH K HOMOIMOHAIBHBIM
W3MCHECHHSIM U TIPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHU, BKIIOYAIONICH CTpPEMIICHUE K JOCTHKCHHIO eI W YCIeXy,
OTITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAMOMIEH CIMOCOOHOCTh TOHMMATH AMOIHMOHAILHOE COCTOSIHHE JPYTHUX,
VYUTBHIBATH €TO MPH OCYIIESCTBICHUH OOIICHHs, CTIOCOOHOCTh K COYYBCTBHUIO U COTICPEIKUBAHHUIO;

COIMAJTLHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BHICTPAUBATH OTHOIICHHS C JIPYTHMH
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC M pa3perraTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbBI

K koHy o0yuenus B 10 kiacce npeiMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeSATEIILHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBl TPHUMEHEHHUS W3YyYCHHBIX (HU3MUECKUX MOJEJeH: MaTephaibHas
TOYKa, MHEepUUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATBHBIA Tra3, MOJENIU
CTPOEHUS Ta30B, )KUJAKOCTEH M TBEPABIX TeJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUU
(dbu3uvecKux 3a1a4;

pacrio3HaBaTh (HU3MYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOEHHUS BEUIECTBA U DJIEKTPOJUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE MBHM)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBIDKEHHE TI0 OKPYKHOCTH, WHEpIHs, B3auMojaelcTBue Ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxytaxkieHnn), TEeIJIOBOE paBHOBECUE, HCIIapeHHe, KOHACHCAllUs, TIaBJIeHUE, KpUCTAIIIN3allus,
KHUIIEHHE, BIAKHOCTbh BO3/lyXa, MOBBIINICHHE JABJICHMS raza MpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBS3b MEXKIy MapaMeTpamMH COCTOSIHMSI ra3a B H30MpOIeccax, 3JeKTpuU3alus Tell,
B3aMMO/ICHCTBUE 3aPsJIOB;

OTHCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUYECKUE BEIMYHHBI: KOOPAWHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJla, UMITYJIbC Tella, KMHETUYecKas
SHEprusi, MOTEHLHUAaJIbHAs JHEPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTMHMCAHWU TMPABWIbHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEJIHYWH, UX
0003HaYEeHHSI U €IUHUIIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BETUUHHY
C IPYrUMU BEIHMUYNHAMU;

OTHCHIBATh HW3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEl M TEIUIOBBIC SBJICHUS, MCIIONb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0THUYECKOTO JIBM)KEHHMSI MOJIEKYJ, CpEeIHEKBaJpaTHUHasi CKOPOCTb MOJEKYN, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUeHMs] W EIUHMLBI, HAXOIUTh (OPMYNbI, CBSA3BIBAIOIIME JAaHHYIO (DPU3UYECKYIO
BEJIMYUHY C JJPYTUMH BETMUYHUHAM;

OTMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUECKUE SIBICHMS
(mporieccsl), UCHOB3YS (PU3UUECKUE BEITUUMHBL: AIIEKTPUUYECKUN 3apsijl, dJIEKTPUYECKOE IOJIE,
HanpsOKEHHOCTh TMOJIA, MOTEHIHAN, pPa3HOCTh IOTEHLMAIOB; MPH OMNHCAHUM TMPABUILHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAUeHHs M EAMHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCIONB3YS (U3NUYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH BceMHpHOro TtsaroreHus, |, Il u 11l 3akonsl HploToHa, 3akOH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, IAa30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BbIPAXKEHUE U YCIIOBUS (TpaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHIUITBI ACHCTBUS MAIlIMH, TIPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHl O HCCIENOBAaHHIO (DU3WYECKUX SBICHHUH M IPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSAMbIE M KOCBEHHblE M3MEpEeHHs (U3MUECKUX BEJIWYUH, TNPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIOJb30BaThb WM3BECTHBIE METOIbl OLEHKHU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH pe3yJabTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PHU3MYECKMX BEIMYMH B BHAE TaOnul u TpaduKOB, JeiaTb BBIBOJABI 110
pe3yibTaTaM HCCle0BaHMUs;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-MCCIEeIOBATENIbCKOM W MPOEKTHOM  JIESATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacy€THbBIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJjaudl BHIOUPATh (QU3HUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3a/a4M: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO LEMOYKY
paccyKJeHUI C OOPOH Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3MUECKHUE SBIICHUS;

UCIOJb30BaTh IPU PELIEHMH Y4eOHbIX 3aJad COBPEMEHHble HH(POPMAalMOHHBIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U IPEACTaBIECHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGpOpPMAaLUyU, MOJY4EHHOM W3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh M10Jy4aeMyr0 HH(OpPMAILHIO;

IPUBOJANUTH IPUMEPHI BKJIAZA POCCUUCKUX U 3apyOekHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWS 10 (U3UKE B IOBCEAHEBHOM IKU3HM JUId
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIOZICHNSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paloTath B IpyIlIie ¢ BHIIOJIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, MIIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoniy obyuenust B 11 kJacce rnpeIMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MeCTO (U3MKU B (POPMHUPOBAHMH COBPEMEHHOM
HAay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTHMi, B MPAKTUYECKOM
JeATeNbHOCTH JI0/IeH, IEJIOCTHOCTh U €TMHCTBO (PM3MUECKOM KapTUHBI MUDA;

YUUTBIBATh TPAaHUIBl T[PUMEHEHHs HW3YYEHHbIX (U3MUECKUX MOJeNeil: TOUYeUHBIH
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SAEpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;



pacmo3HaBaTh (U3UYECKUE SBICHHS (IIPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JACWCTBHE MAarHUTHOTO TMOJS HA TMPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsil,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuii 3pdekt (GoTorddeKT), CBeTOBOEC JaBIICHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIICKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh HM3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYCCKUE, MATHUTHBIC, ONTHYCCKHE,
MEKTPUIECCKYIO MTPOBOUMOCTD PA3JIMYHBIX CPENl) M AIIEKTPOMATHUTHBIC SBICHHS (TIPOIIECCHI),
UCIOJIB3YS  (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHYSCKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAIIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOka, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JIopeHIa, WHIYKTUBHOCTb
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMArHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, NPH OINMCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJIICHUS U TIPOIECCHI, HCIONB3Ys (U3HUYECKUE
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETa, DHEPIUS U
UMITYJIBC (POTOHA, IEPHUOJI TOJypaciiajia, SHEPTHS CBSI3W aTOMHBIX SJjep, NPU OINHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONINE TAHHYIO (U3UYECKYI0 BEIUYHHY C JAPYTUMHU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SBICHUS, UCHOJb3ysd (PU3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOW  WMHAYKUIHMHM, 3aKOH
MPSIMOJIMHEHHOTO PaCpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUS HMIIYJbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsga, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HANpPABJICHUE BEKTOpPAa MHAYKLIHWHW MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM TMH301;

BBITIOJIHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (DU3MYECKUX SIBICHHUA U MPOLIECCOB C
UCIIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX U3MEpEHHWil: mnpu 3ToM  (GOopMyIHpOBaTh
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMBIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEITUYMH, MPH STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEPEHHs W HCMIOJb30BaTh HM3BECTHBIE METOJbI OILEHKU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (DPU3UYECKUX BEIUYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHHIA:
MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3ylbTAThl MOJTYUYEHHON 3aBUCHMOCTH
¢buznyecKkux BENWYMH B BHUAE TaOmuil W TpaduKOB, JAenaTh BBIBOJABI IO pe3ylbTaTam
WCCIIeIOBAHUS;

cobnronarte mpaBuia Oe30MacHOro Tpyda NpHU TMPOBEACHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIIEPUMEHTa, Y4eOHO-HCCIEeNOBATENLCKOH UM TPOEKTHOM  JESITENbHOCTH C
HCIOJIb30BaHNEM M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHUS;

pemath pacy€THBIE 3aJauyd C SBHO 3aJaHHOM (DU3MUYECKON MOJENbI0, HUCHOIb3Ys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUITBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l BHIOMPATh (PU3UUIECKYIO



MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIBI, HEOOXOAMMBbIC Ui €€ pelIeHHs,
IIpOBOAUTH paC‘IéTbI 1 OICHHUBATL PCAJIBHOCTD IMMOJYYCHHOI'O 3HAYCHUA (bH?;H‘ICCKOfI BCIINYUHBI,

peiiaTh KauCCTBCHHBLIC 3aJJa4Hr: BBICTPAHMBATL JIOTHUYCCKHU HCIIPOTHBOPCUYMBYIO ILCIIOYKY
paccyXJeHUl ¢ ONOPOH Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIOJBb30BaTh TPU PEUICHWH YYEOHBIX 3aJjad COBPEMEHHbIE HWH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEJICTaBICHUS] yuyeOHOU u
HAyYHO-TIOMYJISIPHOH WHQPOPMAITUH, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATH MOJIy4aeMyr0 HHPOPMAIHIO;

OOBSICHATH MPUHLIUIIBI JCWCTBUS MAIIUH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nnyarh
YCTIOBHSI HX 0€30M1acCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTh IMPUMEPHI BKIAJA POCCUMCKUX U 3apyO€KHBIX Y4YEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

HCIIOJIB30BaTh TCOPCTUUCCKHUE 3HAHUA 110 (1)I/ISI/IKG B HOBCCILHCBHOﬁ KHU3HU JIA
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXpaHEHHS 3JJ0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEJICHNS B OKPYKAIOIIEH cpere;

paboTaTh B rpyMIle C BBHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJIeH, IUIAaHUPOBATh paboTy
rpynmnsl, palnyuoOHAJIbHO PpacCnpeacisaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHHMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

No HaumenoBanue pa3aenos u KonnyecTBo yacoB DneKkTpoHHbIe (IUPPOBHIC)
/T TEM MPOTPaAMMBbI Bcero | Kontpons | [Ipaktuue 00pa3oBaTeNbHbIE PECYPCHI
HBIC CKHe
paboThI paboTHI
Pazgen 1.OU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 | ®usuka u MeTO bl HAYYHOTO 2 bu6mmoreka [IOK
TO3HAHHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 | Kuaemaruka 5 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubmuoreka [JOK
MEXaHHUKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMMUKA
3.1 | OcHOBBI MOJIEKYIIIPHO- 9 1 bubnuorexa LIOK
KHHETHYECKOH TeOpuu https://m.edsoo.ru/7f41bf72
3.2 | OcHOBBI TEPMOANHAMUKHU 10 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperaTHble COCTOSHUS 5 bubnuorexa LIOK
BemecTBa. Ma3oBbIe MEPEX0Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4.9JIEKTPOIMHAMHUKA
4.1 | DnekTpocTaTuka 10 Bbubmuotexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCcTOSIHHBIN 2JIEKTPUUECKUI 12 1 2 bubmuorexa [JOK



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

TOK. TOKHM B pa3inu4HbIX cpefax

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

Uroro no pazgeny 22
Wrorosas koHTpoJIbHAs paboTa 1 1
Peseps [loBTopenue kypca pusuku 1
3a 10 kiacc
OBIIEE KOJIMYECTBO YACOB 68 5 5
I10 ITPOTPAMME
11 KJIACC
Ne HanmenoBanue pasnennos u KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbIE)
/T TEM TIPOTPaAMMBI Bcero | KonTtpouns | IIpakTu o0pazoBaTesbHbIe PECYPChI
HBIC YEeCKHUe
paboTel | paboOTHI
Pa3znen 1.9JIEKTPOJIMHAMHUKA
1.1 | MarauTHOe ToJI€. 12 2 2 bu6mmoreka [IOK
DIeKTPOMArHUTHAS WHYKIIUS https://m.edsoo.ru/7f41c97c
Hroro o pazgeny 12
Pa3nea 2.KOJIEBAHUS U BOJIHBI
2.1 | MexaHnuyeckue u 9 1 bu6mmoreka [IOK
AIIEKTPOMArHUTHBIC KOJICOAHHSI https://m.edsoo.ru/7f41c97c
2.2 | MexaHu4eckue u 5 1 bu6moreka [IOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 11 3 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 25
Paznen 3.0CHOBBI CIIEHNUAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH
3.1 | OCcHOBBI clIeIMATLHOM TEOPUH 4 1 bubnuoteka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | DileMeHTHI KBAaHTOBOM ONITUKHU 7 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenue atoma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 | AtomHOE 11pO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 16
Paznea 5.9JIEMEHTBI ACTPOHOMHWU U ACTPODPU3UKH
5.1 | DneMeHThl aCTPOHOMUU U 7 1 bubmuoreka [JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 7
Pa3nea 6.0BOBINAIOIIEE IOBTOPEHUE
6.1 | O6o01maroliee NOBTOPEHUE 4 bubnuorexa LIOK
https://m.edsoo.ru/7f41c97c
Wtoro mno pazneny 4
OBIIEE KOJIMYECTBO YACOB 68 5 6

110 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

IMPUJIOKEHUE

10 KJIACC
Ne Tema ypoxka KonunuecTBo yacos Hara DIIEeKTPOHHBIE
/11 Bcero | Kontpo | [Ipaktnu | H3y4eHHs uudpoBbie
JIbHBIE €CKHe 00pa3zoBaTeIbHBI
paboTel | paboThI € pecypchl
1 ®du3nkKa — HayKa O IPUPOJE. 1 bubnuoreka
Hayunble MeTo 161 TO3HAHMSA [HOK
OKPY)KaIOIIEero Mupa https://m.edsoo.r
u/ff0c32e2
2 Ponb u MecTo pusmku B 1 bubnuoreka
(hopMHUPOBAHUH COBPEMEHHOM [HOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.r
NPAKTHYECKOH JICSITEIbHOCTH JIFOICH u/ff0c33e6
3 Mexannueckoe OBUKEHHUE. 1 bubanorexa
OTHOCHUTENBHOCTh MEXaHUYSCKOTO HOK
nekenus. [lepemerienue, https://m.edsoo.r
CKOPOCTb, YCKOPECHHUE u/ff0c3508
4 PaBHOMEpPHOE TPSAMONIMHENHOE 1 bubnuoreka
JNIBIDKECHUE HOK
https://m.edsoo.r
u/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJTMHEWHOE 1 1 bubnuoteka
JIBUKECHUE. [HOK
https://m.edsoo.r
BX0OAHOW KOHTPOAb NO Teme u/ff0c372e
«MexaHuKa»
6 CBoboaHoe mmajienre. Y CKOpeHue 1 bubanorexa
CBOOOIHOTO ITaJICHUS HOK
https://m.edsoo.r
u/ffoc39cc
7 KpuBosmmHeliHOe nBUXEHUE. 1 bubanorexa
JIBr>keHre MaTepuaibHON TOYKH IO HOK
OKPY)KHOCTH https://m.edsoo.r
u/ff0c3ada
8 [TpuHIHUIT OTHOCUTENBHOCTH 1 bubanoreka
lanunes. UnepuuanbHble CUCTEMBI LHOK
orcuyera. [lepBriii 3akoH HeroToHA https://m.edsoo.r
u/ffoc3be8
9 Macca tena. Cuia. [TpuHnun 1 bubnuoreka
CYIIEpIIO3ULNU CHII. BTOpoH 3aK0H I[HOK
HeroToHa a1t MaTepuanbHOW TOUKU https://m.edsoo.r
u/ffoc3be8
10 | Tperuwu 3axoH HproToHa amnst 1 1 bubnunoreka
MaTepUaabHbIX TOUYEK I[HOK
https://m.edsoo.r
JlabopaTopHas padora Nel u/ff0c3be8
«M3y4yeHue ABUKEHUS TeJjia, MO
OKPY:KHOCTH
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11 | 3axon BcemupHoro tsirorenus. Cuna bubnuoreka
TspKecTu. [lepBas kocMudeckas [HOK
CKOPOCTb https://m.edsoo.r
u/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka
Tela HOK
https://m.edsoo.r
u/ff0c3el8
13 | Cuuna tpenus. Koapduument bubnuoreka
TpeHusi. Cuiia ConpoTUBIIEHUS NpU [HOK
IBUKEHUH TEJIA B )KUIAKOCTHU WU https://m.edsoo.r
rase u/ff0c3f76
14 | [locTynaTenbHOE M BpalaTeIbHOE bubnuoreka
JBIKEHHUE a0COJIFOTHO TBEPIOTO [HOK
tena. MoMmeHT cuitbl. [Tnedo cuisi. https://m.edsoo.r
VY CoBus paBHOBECHS TBEPIOTO TEa u/ff0c41a6
15 | Umnynec maTepuanbHOU TOUKH, bubnuoreka
CHUCTEMBI MAaTEPUAIILHBIX TOUYEK. [HOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHUS https://m.edsoo.r
UMITyJbca. PeakTHBHOE IBIKEHHE u/ff0c43d6
16 | PaboTa M MOIIHOCTB CHIIBL bubnuoreka
Kunernueckast sneprust [HOK
MatepuanbHOW Touku. Teopema 06 https://m.edsoo.r
W3MEHEHHH KHHETHUECKOW SHEPTHU u/ff0c4502
17 | IloTeHmanbpHas YJHEPTHSL. Bbubanorexa
[TorenumanpHast 3HEPTUS YIIPYTO [HOK
nehopMHUPOBAHHON TTPYKUHBL. https://m.edsoo.r
[ToTeHiansHast SHEPTHS TENa u/ffOc461a
BOJIM3M IOBEPXHOCTH 3eMIIH
18 | [loreHumanbHbBIE U bubanorexa
HENOTECHIMAIbHbIC CUIbl. CBS3b HOK
pabOTHI HEMTOTEHIIHABLHBIX CHII C https://m.edsoo.r
HU3MEHEHUEM MEXaHUYECKOU u/ff0c478c
SHEPTUU CHCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOW SHEPTUH
19 | JlabopaTopHas paGora Ne2
«H3yueHue 3aK0HA COXPaHEHUS
MeXaHUYeCKO IHePrum»
20 | KonrpoabHasi padora Nel mo Teme bubnuoreka
«Kunemaruka. /luHaMHuKaA. HOK
3aKoHBI COXpaHEHHUsI B MEXaAaHUKE» https://m.edsoo.r
u/ff0c4h74
21 | OcHOBHBIE MOJIOKECHHUS bubnnoreka
MOJIEKYJISIPHO-KUHETUYECKO N I[HOK
Teopuu. BpoyHOBCKOE TBMKEHUE. https://m.edsoo.r
Hupdyzns u/ff0c4dc2
22 | XapakTep ABMKEHUS U
B3aMMO/ICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEI
23 | Macca monexyn. KonnyectBo

BemiecTBa. IloctosHHas ABoraz[po
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24

TermoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[Ixana remnepatyp Llenbcus

25 | Uneansnsiii raz B MKT. OcHoBHOE bubanoreka
ypaBHeHue MKT [HOK
https://m.edsoo.r
u/ffOc4fde
26 | AGcoitoTHas TeMIlepaTypa Kak Mepa bubnuoreka
CpeIHEH KUHETUYECKON dHEPTUU [HOK
JBMDKCHUSI MOJICKYJ1. Y paBHEHUE https://m.edsoo.r
MenpeneeBa-Knaneiipona u/ff0c511e
27 | 3akon JlanbToHa. ['a30BbIe 3aKOHBI
28 | JlabopaTopHas padora Ne3
«IKCNepUMEHTAIbHAS MPOBEPKA
3akoHa I'eii-JIoccaka»
29 | M3omporeccsl B HICATEHOM Ta3e U bubmmoreka
uX rpaduueckoe npeacTaBlieHue [HOK
https://m.edsoo.r
u/ff0c570e
30 | BayrpenHsist sHEeprUs bubnuoteka
TEPMOJMHAMUYECKOU CUCTEMBI 1 HOK
CIOCOOBI €€ M3MEHEHHSI. https://m.edsoo.r
KosndecTBO TEIIOTHI M paboTa. u/ff0c5952
BHyTpeHHsIs SHEPTHS 0THOATOMHOTO
UICaTbHOTO rasa
31 | Bune Terionepenaun bubanorexa
LIOK
https://m.edsoo.r
u/ffoc5c36
32 | YaensHasg TEIUIOEMKOCTE BEIIECTBA. bubanorexa
KonundecTBo TEMaoThl npu [HOK
Teruronepenaue. AxuadbaTHbIi https://m.edsoo.r
IPOIECC u/ffoc5¢c36
33 | IlepBbIii 3aKOH TEPMOJMHAMUKH H bubnuoTeka
€ro NpUMEHEHHE K h30Ipolieccam [HOK
https://m.edsoo.r
u/ffOc5efc
34 | HeoOpatuMocCTh MPOIIECCOB B bubnuoTeka
npupoje. Bropoii 3akon HOK
TEPMOAMHAMUKHU https://m.edsoo.r
u/ff0c6230
35 | Ilpunnun neiictBus u KI1J bubnuoreka
TEIIOBOM MaIIMHBI LHOK
https://m.edsoo.r
u/ff0c600a
36 | Huxn Kapno u ero KI1J]
37 | Dkonoruyeckue npoodIeMbl
TETUIOPHEPTETHKHU
38 | O6obmaronuii ypok bubnunoreka
«MonexkynspHas ¢puzuka. OCHOBBI I[HOK
TEPMOTUHAMUKI https://m.edsoo.r

u/ff0c6938
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39 | KonrpounHasi padora Ne2 mo Teme bubnuoreka
«MoJiexkyasipHas puzuka. [HOK
OCHOBBI TePMOAMHAMHKI https://m.edsoo.r
u/ff0c6a50
40 | ITapooOpa3oBaHue U KOHIACHCAIIUS. bubnmoreka
Hcnapenue u kunenue [HOK
https://m.edsoo.r
u/ff0c63b6
41 | AGCONIOTHAS U OTHOCHUTEIIbHAS bubnuoteka
BJI&YKHOCTB BO3yxa. HachlleHHbIN [HOK
nap https://m.edsoo.r
u/ff0c64d8
42 | Teépmoe Teno. Kpucrammmueckue u bubnuoreka
amopdHbIe Tena. AHU30TPOIUS [HOK
CBOWCTB KpHcTaJUIOB. JKuakue https://m.edsoo.r
kpuctayuibl. COBpeMEHHBIC u/ff0c6510
MaTepHaIIbI
43 | IliaBneHWe W KPUCTAILTU3AIINS. bubnuoteka
VY enpHas TenaoTa MIaBICHHUS. HOK
CyOmumanus https://m.edsoo.r
u/ff0c6708
44 | YpaBHEHHE TEIUIOBOTO OanaHca bubnuoteka
[HOK
https://m.edsoo.r
u/ff0c6820
45 | DnekTpu3anus Tei. IICKTPUICCKUN bubnuoteka
3apsi. JIBa BUAA SJIEKTPUYECKUX HOK
3apsioB https://m.edsoo.r
u/ff0c6bcc
46 | [IpoBOAHWKH, JUDICKTPUKH U bubanorexa
MOJIYIIPOBOAHUKH. 3aKOH [HOK
COXpaHEHHS DIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.r
u/ff0c6bcc
47 | B3aumoencTBHe 3apsiioB. 3aKOH bubanorexa
Kynona. ToueuHblil 3€eKTpUUECKUNA [HOK
3apsi https://m.edsoo.r
u/ff0c6eed
48 | Hanpspk€HHOCTD AJIEKTPUYECKOTO bubnuoTeka
noJist. [IpuHiun cynepno3unuu HOK
DIIEKTPHYECCKHUX TOJICH. JIMHUU https://m.edsoo.r
HAIPSHKEHHOCTH u/ff0cedf2
49 | PaboTa cui 3IEeKTPOCTaTUYECKOTO bubnuoreka
nons. [Torenuan. PasHocts LHOK
IMOTEHLINAIOB https://m.edsoo.r
u/ff0c6f00
50 | IIpoBOAHUKH U AUDTEKTPUKH B bubnunoreka
JJIEKTPOCTATUYECKOM II0JIE. I[HOK
JlManeKkTpryuecKkasi MpOHUIIAEMOCTh https://m.edsoo.r
u/ffoc7018
51 | DnexrpoeémkocTs. Konnencarop bubnuoreka
I[HOK

https://m.edsoo.r
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u/ffoc7126

52 | DIeKTpOoEMKOCTH IMII0CKOTO bubnuoteka
KOHJIEHCcaTopa. DHeprus [HOK
3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.r

u/ff0c72c0

53 | IlpuHiun necTBus U MPUMEHEHUE
KOH/ICHCAaTOPOB, KOMTUPOBAIBEHOTO
anmapara, CTpyWHOTro IpUHTEpa.

DNeKTpoCcTaTUYECKas 3alluTa.
3a3zeMiIeHHEe AIEKTPOpruOOpOB

54 | DieKTpUYECKHl TOK, YCIOBHS €ro
cymectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
y4JacTKa Ienu

55 | [locnenoBarensHOE, MapaieIbHOE, bubnuoreka
CMEIIIaHHOE COCAUHCHHE [HOK
MIPOBOIHUKOB. https://m.edsoo.r

u/ff0c74f0

56 | JIabopaTopHas padora Ne 4
«IlocsienoBaresibHOE U
napaJuieJibHOe COeTHHEHUe
MPOBOJHUKOBY

57 | PaGora 1 MOLIHOCTH Bbubanorexa
AIEKTPUYECKOTO TOKA. 3aKOH [HOK
Jlxxoyns-Jlenna https://m.edsoo.r

u/ff0c7838

58 | 3akon OMma 11 ITOJTHOM Bbubanorexa
(3aMKHYTOM) AJIEKTPUUECKOU TICTIH. LHOK
KopoTkoe 3ambIkaHue. https://m.edsoo.r
JlaGopaTopuasi padora Neb u/ff0c7ae0
«M3mepenne I/AC ncrounuka
TOKA U €r0 BHYTPEHHEr 0
CONPOTHBJICHUS

59 | KonrpoabHasi padora Ne3 bubnuoreka
«3aKOHBI OCTOSTHHOI'0 TOKA» LHOK

https://m.edsoo.r
u/ff0c8a8a

60 | DnekTpoHHAas MPOBOIUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIPOTHUBJIEHUS] METAJIJIOB OT
temnepaTypbl. CBEpXIpOBOAMMOCTb

61 | DieKTpUUECKUH TOK B BaKyyMe.

CBOHCTBA IEKTPOHHBIX TYYKOB

62 | IlonmynpoBOHUKH, UX COOCTBEHHAS bubnuoreka
Y IPUMECHAs IPOBOAUMOCTb. I[HOK
CBoruicTBa p—N-miepexoa. https://m.edsoo.r
[TosrynpoBOIHUKOBBIE TPUOOPHI u/ff0c84ae

63 | DieKTpuUecKUH TOK B pacTBOpax U bubnuoreka
pacmiaBax 3JI€KTPOJIUTOB. I[HOK

3J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUCCOoanms.

https://m.edsoo.r
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DJIeKTPOIIN3 u/ff0c82ba
64 | DIeKTpUYECKUH TOK B rasax. 1 bubnuoteka
CamocTosATenbHBIN U [HOK
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.r
Monwust. [Tnazma u/ff0c84ae
65 | Diekrpudeckue MpUOOPHI U 1 bubnuoteka
YCTPOWCTBA U UX IIPAKTUYECKOE [HOK
npuMeHeHue. [IpaBusia TeXHUKU https://m.edsoo.r
0€301aCHOCTH u/ff0c86fc
66 | O6oOmaronmMii ypok 1 bubnmnoreka
«DNIEKTPOIMHAMUKA» [HOK
https://m.edsoo.r
u/ff0c88be
67 | UToroBasi KOHTpoJLHasi padoTa 1 1 bubnuoreka
Neq 3a kype ¢puszuxn 10 kaacca. [HOK
https://m.edsoo.r
u/ff0c8a8a
68 | O6oOmaromnmii ypok mo remam 10 1 bubnmroreka
KJ1acca HOK
https://m.edsoo.r
u/ffoc8f6ec
OBIIEE KOJJMYECTBO YACOB I1O 68 4 5
I[TPOI'PAMME
11 KJIACC
No Tema ypoka KommuectBo yacos Hara DJIEKTPOHHBIE
/T Bcero | Kontpo | [Ipaktnu | u3y4yeHus nudposbie
JbHBIE €CKHe 00pa3zoBaTeIbHbI
paboThl | paboOTHI € pecypchl
1 [TocTosTHHBIC MAarHUTHI M KX 1 bubnuoTeka
B3auMoaeiicTBre. MarHuTHOE MOJIE. HOK
BekTop MarHuTHON MHIYKIIUH. https://m.edsoo.r
JIMHUY MarHUTHOM WHIYKIIMK u/ffoc9778
2 MarsuTHoO€ 10JIe TPOBOIHUKA C 1 bubanoreka
ToKOM. OmbIT Dpcreaa. HOK
B3anMoelicTBrE TPOBOIHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 Jla6opaTopnasi padora Nel 1 1 bubnuoreka
«Hao0aronenune nedcTBHSA LHOK
MATHHUTHOTO T0JISI HA TOK» https://m.edsoo.r
u/ff0c98fe
4 JlelicTBME€ MarHUTHOTO TOJIST HA 1 1 bubnuoreka
MPOBOJHUK ¢ TOKOM. Cuina Ammepa. LHOK
BxonHoii KOHTPOJIb 1O TemMe https://m.edsoo.r
«(OCHOBBI J1EKTPOAMHAMHUKID) u/ff0c9ac0
5 JleficTBME€ MarHUTHOTO TIOJISl HA 1 bubnuoreka
JBUKYILYIOCS 3apSKEHHYIO I[HOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.r
cwibl JlopeHiia u/ff0c9df4
6 DNIEKTpOMarHuTHasl MHIYKITHSL. 1
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IToToK BEKTOpa MarHUTHOMN
nHaykuuu. O/1C nHaykunu. 3akoH
JJIEKTPOMArHUTHOM UHIYKIIUU
QDapajes

7 Pemenue 3agau «Cuna Jlopenia.
3aKOH 3JE€KTPOMarHUTHON
WHIYKITHID

8 JladopaTopHas pa6ora No2 bubnuoteka
«HUccnenoBanue siBJIeHUs HOK
3J1eKTPOMATrHUTHOW WHIYKIHI» https://m.edsoo.r

u/ff0cal50

9 NunykTuBHOCTD. SIBICHUE bubanorexa
camounaykuu. IJC [HOK
CAMOMH/IYKIINU. DHEPTHsI https://m.edsoo.r
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM. u/ff0ca600
DNEeKTPOMArHUTHOE T0JIe

10 | TexHuyeckue yCTpOHCTBA U UX
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,

AIIEKTPOMATHHUTHI,
AIIEKTPOBUTATEIh, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

11 | O6o6maromuii ypok «MaruutHoe bubnuoreka
noJie. DJIEKTpOMarHuTHast [HOK
VHTKIUS https://m.edsoo.r

u/ff0cab82

12 | KonTpouabHas padora Nel mo Teme bubnuoreka
«MarHuTHoe 1oJie. [HOK
DJIEKTPOMATHUTHAS HHIYKIHS https://m.edsoo.r

u/ff0cad58

13 | CBoOOHBIE MEXaHUYECKUE bubanorexa
KoJiebanus1. ['apMoHnyeckue [HOK
KosieOaHus. YpaBHEHUE https://m.edsoo.r
rapMOHUYECKHUX KOJICOAHHIA. u/ff0caf06
[TpeBpaienue SHEPrIn

14 | JlaGopaTtopuasi padora Ne3
«HUccnenoBanue 3aBUCUMOCTH
nepuoaa MaJbIX KoJIeOaHMI Ipy3a
HA HUTH OT JUIMHBI HUTH H MaCChI
rpy3a»

15 | KonebaTenbHBIW KOHTYP. bubnuoreka
CB0060AHBIE IEKTPOMArHUTHBIE I[HOK
K0JIeO0aHUS B UI€ATLHOM https://m.edsoo.r
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTUS u/ff0ch820
MEX]ly MEXaHUUECKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMHU

16 | ®opmyna TomcoHa. 3aKoH bubnuoreka
COXpaHEHHUs PHEPTUHU B UJICATTbHOM I[IOK
Kosie0aTeabHOM KOHTYpe https://m.edsoo.r

u/ffoch9c4

17 | IlpencraBiieHue 0 3aTyXaIOLINX bubnuoreka
KosiebaHusAX. BbIHYXIeHHbIE I[TOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

MEXaHUYECKUE KOJIeOaHusl.

https://m.edsoo.r

Pe3onanc. BeinyxeHHBIC u/ff0cbb86
AJIEKTPOMArHUTHBIE KOJICOaHHsI
18 | IlepeMeHHBIN TOK. bubnuoreka
CuHyconjalIbHbIM IEPEMEHHBIH TOK. [HOK
MOIIIHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.r
AMIUIMTYJHOE U JCUCTBYIOIIEE u/ff0cbd34
3HAYCHUE CHJIBI TOKA U HAIIPSDKEHHSI
19 | Tpanchopmarop. [IpousBoacTBo,
nepeaaya u norpedieHue
AJIEKTPUYECKOMN SHEPrUun
20 | YcTpoHCTBO M MPaKTHYECKOE bubnuoreka
IIPUMEHEHHE EKTPUIECKOTO [HOK
3BOHKa, TeHepaTopa MepeMeHHOT0 https://m.edsoo.r
TOKa, JINHUHU JIeKTpornepenay u/ff0cc324
21 | DKoJIOTHYECKUE PUCKH TIPU
MIPOU3BOJICTBE IEKTPOIHEPT HH.
KynbeTypa ncnosb3oBaHust
3IEKTPOIHEPTUHU B MOBCETHEBHOU
KHU3HU
22 | MexaHWYeCKHEe BOJIHBI, YCIOBHUS bubnuoreka
pacnpoctpanenus. [lepuos. HOK
CKOpoCTh pacrpoCTpaHEHHS 1 https://m.edsoo.r
JuTiHA BOJTHBL. [Torepeunsie u u/ffOccab4
IIPO/IOJIbHBIE BOJIHBI
23 | 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubnuoteka
3ByKa. BeicoTa ToHa. TemOp 3Byka [HOK
https://m.edsoo.r
u/ff0cccOc
24 | DneKTpOMarHUTHBIC BOJHBI, UX bubnuoreka
CBOMCTBA U CKOpOCTh. [IIkana [HOK
AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.r
u/ff0ccfe0
25 | IIpuHIUIIBI PATUOCBSI3H U
TeneBueHN. Pa3Butue cpencrs
cBs3u. Pagmonokanus
26 | KonTpoabHas padora Ne2 bubnuoreka
«KoJs1e0aHHA U BOJIHBI» LHOK
https://m.edsoo.r
u/ff0cc6f8
27 | IlpsmonMHEHHOE pacipoCcTpaHEeHUE bubnuoTeka
CBETa B OJJTHOPOJHOMU cpejie. [HOK
Toueunsii nctoynuk cera. Jlya https://m.edsoo.r
cBeTa u/ff0cd350
28 | OtpaxkeHue cBera. 3aKOHBI bubnuoreka
oTpaxeHus ceera. [loctpoenue I[HOK
N300paKEHUH B TUIOCKOM 3€pKaJie https://m.edsoo.r
u/ffOcd4e0
29 | Ilpenomnenue cBera. [lonHoe bubnuoreka
BHYTPEHHEE OTpPaKEHUE. I[HOK
[IpenenbHBIW yroj MOJHOTO https://m.edsoo.r
BHYTPEHHETO OTPAKEHUS u/ff0cd 76



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

30 | JlabopaTopHas paGora Ne 4 bubnunoreka
«H3mMepeHnne nmokasares [HOK
NPeJIOMJIEHHS CTEKJIA» https://m.edsoo.r

u/ff0cd67a

31 | Jlunzel [locTpoenue nzo0OpakeHui bubnuoreka
B JinH3€e. Popmyra TOHKOM JIMH3BI. [HOK
VYBeJIUYCHUE JINH3BI https://m.edsoo.r

u/ffOcddle

32 | Pemenue Ha MOCTPOCHHE
M300paKEeHH B JIMH3E

33 | JlabopaTopHasi paGora Ne5
«HccnenoBanme cBoiicTB
H300paKeHuil B JIMH3aX»

34 | Nucnepcus ceera. CIIOKHBIN COCTaB
6enoro csera. L{er. JlabopaTopHas
Ne6 padora «Habuoaenune
AUCTIEPCHH CBETA»

35 | UnTepdepentus ceera. Judpakius bubnuoteka
ceerta. [ludpakunonnas pemeTka HOK

https://m.edsoo.r
u/ff0ced22

36 | [TomepeyHOCTH CBETOBBIX BOJIH. bubnuoteka
[Tonspuzanusa ceera [HOK

https://m.edsoo.r
u/ffocf02e

37 | OnTruyeckue MpUOOPHI M YCTPOUCTBA
Y YCIIOBUSI MX O€3011aCHOTO
MIPUMEHEHHUS

38 | I'paHuIbl NPUMEHUMOCTH bubnuoteka
KJIaCCHYECKOW MEXaHHUKH. HOK
[TocTynatel crienUaaIbHOW TCOPHU https://m.edsoo.r
OTHOCHUTEJIbHOCTH u/ff0cf862

39 | OTHOCUTENBHOCTD bubnuoreka
OJHOBPEMEHHOCTH. 3aMEJICHUE HOK
BPEMEHHU M COKPAIICHHUE JIJTHHBI https://m.edsoo.r

u/ffOcfad2

40 | DHeprus U UMILYJIbC bubnuoreka
PENATUBUCTCKOW YacTulibl. CBA3b LHOK
MAacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.r
DHeprust MOKos u/ffOcfc68

41 | KonrpoabHas padora Ne3 bubnuoreka
«OnTuka. OCHOBBI cIeIMAJIbHOKH LHOK
TEOPHUH OTHOCUTEIHHOCTH» https://m.edsoo.r

u/ffOcf6f0

42 | ®otonbl. ®opmyna [Inanka. bubnuoreka
DHeprus U UMIyJIbC GOTOHA I[HOK

https://m.edsoo.r
u/ff0cfel6

43 | OTKpBITHE U UCCIICIOBAHHE bubnuoreka
¢dororddexra. OnbiThr A. T I[HOK

CromneroBa

https://m.edsoo.r
u/ffOcffcd
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44 | 3akonsl potoaddekra. YpaBHeHUE bubnuoteka
DunmrerHa i Gotodrddekra. LHOK
«Kpachast rpanuna» gporosdpdexra https://m.edsoo.r
u/ff0d015e
45 | Pemenue 3amay 1o TemMe «3aKOHBI bubnuoteka
doTorddekra. YpaBHEeHHE LHOK
OunmTenHa s poTodddexra. https://m.edsoo.r
«KpacHast rpanunay Gpotorpdexra» u/ff0d1784
46 | Hdasaenue ceera. Onbithel I1. H. bubnmmoreka
JlebeneBa. XMMHUECKOE ICHCTBUC LHOK
cBera https://m.edsoo.r
u/ff0d04a6
47 | Texuuueckue ycTpoicTa u
MPAaKTUYECKOe IPUMEHEHHE!
dboTorneMeHT, (OTOIATIHK,
coJiHe4Hast OaTapesi, CBETOIUO T
48 | Pemenue 3a1a4 1o TemMe «IEMEHTHI bubnuoreka
KBAHTOBOM ONTHKI)Y HOK
https://m.edsoo.r
u/ff0d0302
49 | Mogens atoma TomcoHa. OMBITHI bubnuoteka
Pezepdopna o paccesauro a- HOK
vacTuil. [ImaHeTapHas Mojenb aToMa https://m.edsoo.r
u/ff0d091a
50 | IToctymarel bopa bubnuoteka
LIOK
https://m.edsoo.r
u/ff0dOafa
51 | Uznydenue u noryonieHue GOTOHOB bubnuoteka
NP MEePEeXojie aToMa ¢ OJHOTO HOK
YPOBHS SHEPIHH Ha IApyroii. Busl https://m.edsoo.r
CIIEKTPOB u/ff0dOafa
52 | BoyiHOBEIE CBOKWCTBA YacTUIL. BOIHEI bubanorexa
ne bpouis. KopnyckyisipHo- [HOK
BOJIHOBOM ayanu3M. CIIOHTaHHOE U https://m.edsoo.r
BBIHYXJICHHOC U3JIyYCHHE u/ff0dOca8
53 | OTKpBITHE PAIMOAKTUBHOCTH. bubnuoTeka
OmnsiTel Pesepdopaa mo HOK
OIIPEIEIIEHUIO COCTaBa https://m.edsoo.r
PaIMOAKTHBHOTO HU3JTyICHUS u/ffodofd2
54 | CpowcTtBa anbda-, 6era-, raMmma-
u3nyuyeHus. BausHue
PaZOaKTUBHOCTH Ha )KUBBIC
OpraHu3Mbl
55 | OTKphITHE IPOTOHA U HEWTPOHA. bubnuoreka
N3otonsl. Anbda-pacna. I[HOK
DNEeKTPOHHBIW ¥ MO3UTPOHHBIH OeTa- https://m.edsoo.r
pacnaz. ['aMMa-uznyuenue u/ff0d1162
56 | DHeprus cBsA3M HYKJIOHOB B sIJIpeE. bubnuoreka
SnepHpie peakuyu. AnepHbId LHOK
peakrop. [Ipobnembl, nepcrneKTUBHL, https://m.edsoo.r
HKOJIOTHYECKUE ACTIEKTHI SJIEPHON u/ff0d1356
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SHEPIreTUKU

57 | DnemeHTapHble YacTULbl. OTKpbITHE
MO3UTpoHAa. MeTo 1l HAOIIOACHUS U
perucTpanuu 3EeMEHTAPHbIX
yactul. Kpyrusliii cron
«DyHaMeHTaIbHbIE
B3aUMOJECUCTBUA. EQUHCTBO
(bU3nIecKOU KapTUHBI MUPa»

bubnmmoteka
LIOK
https://m.edsoo.r
u/ff0d0e38

58 | Bup 3Bé3an0ro neba. Co3Be3aus,
SIPKHUE 3BE3/IBI, TUIAHETHI, UX
BujuMoce aemwkeHre. CollHeUHas
cHcTeMa

59 | Comnnie. CosHeuHast aKTUBHOCTb.
Wcrounuk sHeprum CosiHIA U 3BE3]T

60 | 3BE31bI, X OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3ABITIIABHON
MOCJIEI0OBATEIbHOCTU. BHYTpeHHEee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

61 | Mneunsrii [Tyt — Hamra
lNanaktuka. [TonoxeHnue u nBUKEHUE
Connua B ['amaktuke. ['amakTuky.
UepHbie AbIphl B A/Ipax rajlakTUK

62 | Bcenennas. Pa3zberanue ramakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

63 | Hepemennpie mpoOaeMsbl
aCTPOHOMHH

64 | UToroBasi KOHTPOJIbHAs padoTa
no Kypcy ¢pusukn 11 kiaacca

65 | O6o0maromuii ypok. Poib ¢pusuku
1 aCTPOHOMHH B 3KOHOMHYECKOM,
TEXHOJIOTMYSCKOM, COIHAIbHON B
ATUYECKOH chepax IesATeIbHOCTH
yeJjioBeKa

66 | OGoOmaromuii ypok. Posb u mecto
(U3HUKHN U aCTPOHOMHUH B
COBPEMEHHOI HAyYHOU KapTUHE
MUpa

67 | Ob6oOmaromuit ypok. Posb
¢bu3muecKoit Teopun B
(bOopMHpOBaHHY MPEICTABICHUH O
(bu3MUECKON KapTHHE MUPa

68 | O6oOmaromuii ypok. Mecto
(bu3NYeCKOl KapTUHBI MHpPa B
00I11eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUIA O TPUPOJIC

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



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

YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI 1151 YYEHUKA

1. ®wusuka.10 kmacc:yue6. s 06ieoOpa3oBaT.opraHu3anmii: 0a3oBbli ypOBEHB /
I'.SI.Mskumies, b.b. Byxosues, H.H. Corckuii ; mox pen. H.A. IlapdentreBoid. — 4-¢ u3m. —
M.: Ilpoceemenne, 2018. — 416 c.:un. — (Kiaccuueckwii Kypc).

2. ®wuswmka.ll xmacc: yae6. s o0reoOpa3oBar.opranu3anuii: 6a3oBblii ypOBEHb /

I A.Msixumes, b.b. Byxosues, M.B. Hapyrun; nox pea. H.A. IlapdentreBoil. — 5-¢ uza. —
M.: TIpocserenue, 2018. — 432 c.:[4] n. wi. — (Knaccudeckuii Kypc).

3. Coopnuk 3amau mo ¢usuke.10 — 11 kiraccer: mocodue s 00eo0pa3oBaTeIbHBIX
yupexaeHuii: 6a3oBeiii U npoduinbHbi ypoBau/H.A. [TapdenTreBa. — 3-e nzn. — M.
[Tpocsemenue, 2010. — 206 c.: un. — (Knaccudeckuii Kypc).

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. ®epepanbHblil rOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPETHETO
(mostHOTO) OOMIEro oopazopanus. Crapmas mkosa. 10-11 kimaccel. - YTBepKIeH
npuka3zom Ne 413 Munobpuayku Poccum.

2. Owuzwmka.l0 kmacc:yae6. st o6mieoOpa3oBar.opranu3amuii: 6a3oBeiii ypoeHs / .4,
Msxkumies, b.b. byxosues, H.H. Corckwii ; mox pen. H.A. IlapdentreBoit. — 4-¢ uzn. — M.:
[Tpoceemenue, 2018. — 416 c.:mn. — (Knaccuuecknii kypc).

3. @wuswmka.ll kmacc: yue0. Jlnsa ob6meoOpazoBar.opranu3anuii: 6a3oBeiid ypoeHs / I'.4.
Mskumie, b.b. bByxosnes, M.B. Yapyrun ; mox pen. H.A. IlapdentreBoit. — 5-¢ uza. — M.
[Tpoceemenue, 2018. — 432 c.: [4] 1. ni. — (Kimaccuueckuii Kypc).

4. Co6opnuk 3amau o ¢usuke. 10 — 11 xmaccel: mocodue st 001eoOpa3oBaTeIbHBIX
yapexaeHui: 6a30BbIi U npodunbHbiil ypoBHu/ H.A. TlapdentreBa. — 3-¢ u3a. — M.:
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccuyeckuii Kypc).

5. ®usuka. 3agaunuk. 10—11 xi1.: mocobue s 061eoopa3zoBaT. yupeskaeHui /

A.I1. PeimkeBuu. — M.: Jlpoda, 2015.

6. Coopnuk 3amau no ¢usuke: 10—11 kmaccer / O.U. I'pomueBa. — M.: M3naTenbcTBO
"Oxk3amen", 2015.

7. Temarnyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE PaboThI O pusuke. 10 kiacc /
O.U. I'pomueBa. — M.: U3parensctBO "Ok3amen", 2012.

8. Temarnyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE paboThl o usuke. 11 xace /
O.U. I'pomueBa. — M.: U3parensctBO "Ok3amen”, 2012.

9. KauecTBeHHbIe 331auH 0 (pu3uKe B cpeaneit mkone. [locobue ans yaureneit /

M.E. Tynpunnckuii. — M.: [Ipocsemenue, 1972.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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16.
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18.

19.

OI'BHY «MHCTUTYT cTpaTteruu pa3BUTHs 00pa3oBaHUs

http://nsportal.ru - counanbHas ceTh pabOTHUKOB 00OPa30BaHUSL.
http://markx.narod.ru/pic/ - ¢usuka B mkoJe.

http://festival.1september.ru/articles/ - dectuBanb negarorndeckux uuei «OTKPHITHIH
YPOK».

http://www.fizika.ru/ - caldT quis yuutesnen GU3MKH U UX YYCHUKOB.
http://www.physics.ru/ - marepuasl Mo GpusmKe.

www.ege.edu.ru - uapopmaroHHsIi mopran EID.

http://school — collection.edu.ru/ - eaunas xomtekius [{OPoB
https://eobraz.ru/roToBble-padoune-nporpaMmbI-1o-HOBOMY-G/

. https://myotveti.ru/duszuka-10-11-knacc-padouas-nmporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Ennnas komnexius nudpoBbx 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OtkpbiTas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
INazeta «1 cenTsa0ps»: MaTepuabl Mo Gu3NKe
http://1september.ru/
®decTUBab MEIArorn4eckux uaen «OTKPBITHIA YPOK»
http://festival.1september.ru/
®usznka.ru
http://www.fizika.ru
KM-mkona
http://www.km-school.ru/
DNEeKTPOHHBIN Y4eOHUK

http://www.physbook.ru/
Camas GombIas JieKTpoHHas ouoimoreka Pynera. [Touck KHUT 1 KypHAIOB

http://bookfi.org/
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