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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usmke ©6a30BOro0 ypoBHS HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ylbTaTaM
OCBOEHUS, NpecTaBleHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CPEIHEro 001Iero 0opazoBanus (IpUKa3 MUHUCTEPCTBA 00pa30BaHUs U
Hayku Poccum ot 17.05.2012 Ne 413), ®denepanbHOii 00pa3oBaTeIbHON
nporpamme (Ipuka3 MUHHCTEpcTBa npocsemeHus ot 18.05.2023 Ne 371), a takxke
(penepanbHON pabouell mporpaMMbl BocnuTaHus, KoHIeNnuuu mnpenogaBaHus
yueOHoro npeamera «®Puzuka» B o0pa3oBaTeNbHBIX opraHuzauusax Poccuiickoit
®denepanyy, peaqu3yoX OCHOBHbIE 00pa30BaTEIbHbIE POTPAMMBI.

Copepxxannie mporpamMmbl M0 (U3MKE HaAmpaBleHO Ha (OPMHpPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JTMYHOCTHBIM, MPEIMETHBIM W METalpPeAMETHBIM pe3yJbTaTaM
OoOy4eHMs, a TaKXe€ YUYHUTBIBAET HEOOXOAMMOCTh pPeaU3alMi MEKIPEAMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU TNpenMeramu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIETM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEero
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUsS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMma 1o (pu3HKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKK HAa 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIAMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e conepkaHue yueOHoro npeamera « Pu3uka» 1o rogam o0yueHusl.

du3znka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. [IIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yIOIUid
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3udyeckord reorpadueld W acTpoHoMued. lcmonab3oBaHWE U AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpenessseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOEHUSA
KOCMOCA, IOJYYEHUs HOBBIX MaTe€pUaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa OOydarouuxcs, B (OPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbI METO]I MO3HAHUSA NP BHITIOJHEHUU UMHU Y4E€OHBIX UCCIIET0BAHUM.

B ocHOBy kypca Qusuku 1 ypoBHS CpeAHEro ooOmero ooOpa3oBaHUS
MOJIOKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
ITOCTPOEHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEM KypC SBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKHU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymuM B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUHU, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. EE peanuzanus OpeANnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MYECKON HayKd, OCMBICIICHUE CBSI3U PAa3BUTHUS
¢u3uku ¢ pa3BuTHEM OOIIECTBA, a Takke C MHUPOBO33PECHUYECCKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoess  npuknaomnoii  nanpasnennocmu. Kypc ¢usuku mpegmosiaraer
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJOTHYECKHX MPUIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS AJIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKA M TEXHOJIOTHIA, a Takke OOCYKIEHUs
Mpo0JIeEM PALIMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepHEBBIMU 3J€MEHTaMU Kypca (DU3MKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl SABJIAIOTCSA (pusmueckue teopuu (popmupoBaHUE MNPEICTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON T€OpuH, posil PyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TNPEACTABICHHUAX O TPUPOJE, TpaHUIaxX
NPUMEHUMOCTH TEOpUM, JJIsi ONHUCAaHUA eCTECTBEHHO-HAYUYHBIX SBICHUA U
IIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (PU3UMKH pealiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHu3allii SKCIEPUMEHTAIBHOM AESITEIbHOCTH 00YyYarolmIuXCs.
Jlns  GazoBoro ypoBHS Kypca (GU3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTAOOPaTOpHBIX padorT,
KOTOpBIE B TIporpamMme 1o (usnke oObeIUMHEHBI B OOMIMK CIMCOK YUYCHHYECKUX
pakTUYecKux paboT. BeiaeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
MPOBOAMMBIX JUII KOHTPOJS W  OICHKH, OCYIIECTBISIETCS y4aCTHUKAMU
00pa3oBaTENbHOIO Mpollecca HCXOMs U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamieHust kabunera Qusuku. Ilpm 3TOM oOecrneunBaeTcsi OBJAJCHUE
0Oy4aroIUMUCS YMEHHUSMU TPOBOJUTH KOCBEHHBIE H3MEPEHHsI, HCCIETOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKCHHBIX TUTIOTE3.

bonpmoe BHUMaHWE yAENsSETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu 3TOM nns pacy€THBIX 3ajja4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO
3aJJaHHON (PU3HUECKON MOJIENbIO, TO3BOISIONINE IPUMEHITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U MHTETpUpPYS 3HAHUS M3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXkKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJENM A CHUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OO€CleueHHI0 y4yeOHOro Tpolecca 0a30BbI ypOBEHb Kypca
($u3MKH HAa YpOBHE CpelHEero o0Iero oopa3oBaHusl TOJDKEH U3Y4aThCs B YCIOBUIX
MpeaMETHOr0 KaOuHeTa (M3WKMA WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HeoOxonuMoe JlabopaTopHOe O00OpYy/IOBaHUE [IJisi BBIMOJTHEHUS YKa3aHHBIX B
nporpaMme o (PU3MKe YYEHUYECKUX MPaKTUYECKUX paboT M JEMOHCTPALIUOHHOE
o0opyI0BaHUE.

JleMoHcTpalluoHHOe  000Opy/0oBaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEeYMBAeT IMOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
WCCICIOBAHMUS  M3yYaeMbIX SBICHUA W  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHE [JIi YUYCHHUECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUAEC TEMAaTUYECKUX KOMILUIEKTOB M OOecleuuBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJammmxca. TeMaTHYecKhe KOMILIEKTHI
71a00paToOpHOTO OOOPY/IOBAaHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTOpuil.

OCHOBHBIMU LIEJIAMH U3Y4YeHUs (PU3UKU B OOIIEM 00pa30BaHUU SBISIOTCS:

e (QopMupoBaHue HHTEpeca M CTpEeMJICHUS OOYy4YalOMIMXCA K HAYYHOMY
M3YYCHUIO TIPUPOJIBI, PAa3BUTHE WX WHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (POpMUpPOBaHHE
MCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopMupoBanue yMeHHI OOBSCHATH SBJICHHS C HCIOJb30BAaHUEM
bu3rUecKrX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpeNCTaBICHUNA O PONMM (PUBUKU I PA3BUTHUS IPYTUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne ATHX IeNeid oOecreynBaeTCsl pEelIeHHeM CIEeIYIONNX 3a71ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HAaHUK 00  o0mux  QuU3MUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJIIOYAs MEXaHUKY,
MOJICKYJSIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(PU3HUKY;

e (opmupoBaHME YMEHHMA NPUMEHATH TEOPETUYECKUE 3HAHHUS IS
0oObsCHEHUsS] (PU3WYECKUX SBICHUW B TMPUPOAEC W A TNPUHATHUSA
PAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHME CHOCOOOB pEIIEHUs pPa3IUYHBbIX 33Ja4 C SBHO 3a/JlaHHOM
¢usznyeckoil MoJEeNblo, 3a]ad, MOJAPa3yMEBAIOIINX CAMOCTOSITEIbHOE
co3fanue GU3NUeCKO MOJIENH, aJIEKBAaTHON YCIOBUSIM 33]1a4H;

e TIOHMMaHHUE (U3UYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMSAHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(u3nYeCKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluu HH(OopMaluu,
ONPENEIEHUS JOCTOBEPHOCTH MTOIIYYEHHOTO pE3yJIbTaTa;

e CO3/IaHHE YCJIOBHI JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HezIel0), B
11 knacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipepyaraempiii B mporpaMme 1o (uU3HKE IMepedeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BHIOOP
OpOBEACHUS JIaDOpaTOPHBIX padOT U OMNBITOB C YYETOM HHIAUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOIMUXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. @®u3znka 1 MeTOABI HAYYHOT'O IO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dSkcrepuMeHTa W TEOPUM B NPOLECCE IO3HAHUSA IPUPOJBL.
DKCIIEpUMEHT B (PU3HUKE.

MonennpoBanue (U3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®du3nyecKue 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u Mecto ¢u3uku B GOPMUPOBAHWU COBPEMEHHOM HAYYHON KapTHHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele U UU(DPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpPOCTh (CpeaHss CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTepUaAIbHOW TOYKH, MX MPOEKIMH HA OCH CHUCTEMBbI KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkeHue. ['paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHWsS, IyTH U [EepEeMEIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoboaHOe nazieHne. Y CKOpeHrue CBOOOHOTO TaACHHMS.

KpuBonmuuenHoe  nBukeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH IO
OKPYKHOCTH C OCTOSSHHOW MO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTh. [lepunoa u yactora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JIBI)KEHUE CHAPSO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTUK
JBIKCHUSL.

[IpeoOpazoBanue IBUKEHUHN C UCIIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenuie Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue nBMKeHHUS Tenla, OPOIIEHHOTO MOJ YIjoM K TOPU3OHTY H
TOPU30HTAJILHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH pu ABUKEHHUH 110 OKPY’KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuyeHne HEpaBHOMEPHOTO JABHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccrnenoBanne COOTHOLIECHUS MEXAY MNYTSIMHU, MPONACHHBIMU TEIOM 3a
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHNS IAPUKA B BA3KOM KUIKOCTH.

N3yuenue nBr>keHus Teiaa, OpOIeHHOTro FTOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaimn  otHocuTensHOCcTH  [aymies.  llepBeid  3akoH  HbroroHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUIs. MaTepUaIbHON TOUku. Tpetnil 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepas kocmumueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXKEHUS U cujia TpeHus nokos. KoadduimeHt tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIa B )KUJKOCTH WJIU Tase.

[ToctynarenbHOE U BpalaTeabHOE IBUKEHUE aOCOIFOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaumieHus. Ilmedo cumibl. YcnoBug
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: NOAIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINH.

CpaBHeHure Macc B3aUMOAECHCTBYIOIIMNX TEN.

Bropoii 3akoH HeroToHa.

N3mepenune cun.

Cno>xeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(opmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOBbEME U TTAJCHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECU TBEPIOTO Tea. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMariuu.

UccnegoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HMEIOLUIETO OCh
BpaLCHUSI.

Tema 3. 3aKoHbl cOXpanenus 6 MexaHuke

NMinynbc MarepuaabHOM TOUKH (Te€da), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuilbl 1 U3MEHEHHE HMITYJIbCa TeEJd. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pa6Gora cuiibl. MOIITHOCTE CHJIBL.

Kunernyeckass sHeprusi MarepHaJbHOM TOUKH. Teopema 00 H3MEHEHHUU
KUHETUYECKOU IHEPTUU.

[ToreHumanbHas JHEPIusl. [ToreHunanbHas JHEPIus YIpyro
neopMUpoBaHHOM  mNpykuHbl. [loTeHuWanpHas  SHeprus Tena  BONM3HU
OBEPXHOCTH 3€MJIN.

[loreHuuanbHple W HemoTeHUUalbHble  cuibl.  CBs3p  pabOTHI
HEMIOTCHIMAIBHBIX CHJI C MU3MEHEHUEM MEXAaHMYECKOM JHEPTUM CHCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NMPAKTUYECKOE INMPUMEHEHHE: BOAOMET, KOIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

Ilepexoa mOTEHUMATBbHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydeHne abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnegoBanue cBsi3u padbOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKON AHEepruu
TeJIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJjiexyJsipHasi Gu3nka U TepMOIUHAMHKA
Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYUECKOU MeopulU
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJICMCTBUSL YacTULl BellecTBA. Monenn CTpOEHUs Tra3oB, XUIKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojeleid. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [TocTtosinHas ABoraapo.

TermtoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp
Lenbcus.



Mopenp  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpPHM HJACaIbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpelHEeW KHWHETWYECKOM BSHEpPruH TEIUIOBOrO JABMXXKEHHMS dactul rasza. Illkama
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHME BellecTBa, GoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.

OnpbiTel 0 AUGPHY3UN KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogaens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOIIIE CYLIECTBOBAHHE MEXMOJIEKYIJIIPHOTO
B3anMO/ICHCTBHA.

Mopueinb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HAa CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHME COCTOSHUS HJICANBHOIO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi

OmnpeneneHne mMaccel BO3[lyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HM3MEPEHMIA
00BbEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEKTy TapaMETPaMU COCTOSIHUSI Pa3peEKEHHOIO
rasa.

Tema 2. Ocrosbl mepmoouHamuxu

TepmoanHamMuueckass cucteMa. BHYTpEHHssSI dHEpPrus TEPMOAMHAMHUYECKOU
CUCTEMBI U clocoObl €€ n3meHeHus. KonnuectBo temnotsl 1 padbota. BHyTpeHHss
DHEpPrus  OAHOATOMHOTO  HMJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJTIONPOBOJIHOCTh, KOHBEKIIMS, U3IyUYEHHE. Y AeIbHasd TEIIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTH IpH TEIIONEpEaaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHre TepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. I'paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh TPOIIECCOB B MPUPOJIE.

TertoBple  MammHbl.  [IpyHOMOBI  EUCTBUS  TEIUIOBBIX — MAalIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamnHax. Kod(pQUIMEeHT moJie3HOTo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero koad@uimeHt mosie3HOro
JNEUCTBUA. DKOJIOTMYECKHE MPOOJIEMBI TETIOAHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPILICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)XaTOro BO3[yXa, HarpeBaHue >gupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHune BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tella Ipu TeIuionepeaaye.

OnpIT 1o anuabaTHOMY paCHIMPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOpaHUsl, pEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamophsle pabomol

N3Mmepenne yaenbHOU TEII0OEMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeutecmea. Dazosvie nepexoonl

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh Bo3Ayxa. HacwimeHHwld map. YaenbHas TemjioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuanbl. [lnaBieHune u
KpUCTaJUIU3alud. Y iefbHas TerioTta miasieHus. Cyoaumanus.

VYpaBHeHue TemI0BOTO OanaHca.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH TMOJTYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOJiCTBa HACBIIICHHBIX APOB.

Kunenue npu moHW>KEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBanus U IiiaBJIeHUs KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1a60pamopHvle pabomsl

N3mepeHne 0THOCUTENBHOMN BIAKHOCTH BO3IyXa.

Pa3znesn 4. DiieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OIJEeKTpUYecKHil 3apsia. J(Ba Buaa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHMKH, TUAJIEKTPUKU W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHsblil 3JIeKTpUUECKUAN 3apsil.
Onektpuueckoe rmnone. Hanpssk€HHOCTh  anekTpuyeckoro noss.  IIpuHiun



CYNEPIO3ULIHNHN SJICKTPUUECKUX MOoJiel. JIMHUM HANpssKEHHOCTH 3JIEKTPUYECKOTO
HOJIAL.

Pabora cun  anextpocratmyeckoro  mons.  [lorennman.  Pa3HocTh
MNOTCHIMANOB. [IpOBOJHUKM W AMDIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsLKEHHOT0 KOHAEHCATopA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3alllMTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alIapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIKI IEUCTBUSA JIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJAEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomsi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mox. Toku 6 paznuunsix cpeoax

DONEKTPUYECKH TOK. YCIOBUS CYHIECTBOBAHMS DJIEKTPUUYECKOrO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenune. 3akon Oma 1151 ydacTka 1enu.

DIIEKTPUYECKOE CONPOTHUBIICHUE. Y AECIBHOE CONPOTHBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MAPAILIEIBHOE, CMELMIAHHOE COCIMHEHNE IPOBOIHUKOB.

PaGora nsnektpuyeckoro Toka. 3akoH JDxoyms—Jlenma. MomrHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHHMKA TOKA.
3axoH Oma Jj1s1 TOJTHOM (3aMKHYTOM) 3JIeKTpuuecKoi nenu. KopoTkoe 3aMbIKkaHue.

ONEKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAIUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas " MpUMeCHast MPOBOAUMOCTD
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

ONEeKTpUYeCKHii TOK B  pacTBOpax M  paciuiaBaXx  AJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DIIEKTPOIJIN3.



OnekTpudeckuii ToKk B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: aMIEepMETD,
BOJIBTMETpP, PEOCTAaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpPEBATENbHBIE MPHOOPHI,
AIEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBIH JHO/,
TEPMUCTOPBI ¥ POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOEe COeIUHEHUE TPOBOIHUKOB.

[IpsmMoe wm3MepeHue dIeKTpOABMKYIIEH CWibl. KOpoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psi ¥ IpOBOAUMOCTb BO3AYXaA.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3ydenne cMenaHHOTO COEAMHEHNS PESUCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEN CUJIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmronenue snekrponmsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCylecTBIse€TCs C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMHM MAaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JuHEWHas QyHKIHS,
napabosna, runepOosia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHWU3MOB (BBl TEILIOTNIEpEIadyr, TETUIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAIJIOB, AJIEKTPOJMTHYECKAs] AUCCOLIMAIUS,
rajibBaHUKa.

l'eocpaghus: BAaXXHOCTH BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHHUN C HCIOJIB30BAHHEM MEXAaHU3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKU, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPyrue), JIBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJIE HaHOMATEpHAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JEKTPOIpPUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rabBaHUKA.

11 KJIACC

Pazjnen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHblE ~ MarHUTHL.  B3anMoAEHCTBHME  TOCTOSAHHBIX ~ MAarHWTOB.
MaruntHoe mone. Bektop MarHuTHOM wuWHAYKOMH. [IpuHIMOD cyneprno3unun
MAarHuTHbBIX MOJeH. JIMHUM MarHUTHOM WMHAYyKIUU. KapTuHa NHMHUN MarHUTHOMN
VHJYKIMHU [10JI1 HOCTOSIHHBIX MAarHUTOB.

MarHutHoe T0J€ TMPOBOJHHMKA C TOKOM. KapTuHa JNMHUN WHIYKUHH
MArHUTHOTO TIOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aAMKHYTOTO KOJBILEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb ¥ HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBieHME 3NEKTPOMArHUTHOM UHAYKUUU. [loTOK BekTOpa MarHUTHOU
WHAYKUAW. OJIEKTPOABMKYIAS CWia HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »snexkTpuueckoe mosie. OIEKTPOJABIKYIIAs CUla HHIYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuo Jlenua.

NuaykTUBHOCTH.  SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABWKYIIAs CHJIA
CaMOUHIYKIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, BJEKTPOMArHUTHI, HSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHL, UHIYKI[MOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO MTy4YKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMoelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenicTBue cuibl JIOpeH11a HA HOHBI SJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOABWKYILIEH CHIJIbI MHIAYKIUU OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOUHTYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomoi

N3yuenne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

UccnenoBanne AeHCTBUA MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON WHAYKIIHH.

Pa3nen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubvle Konedoanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonnyeckue kosnebanus. [lepuon, wacrora, ammuutyaa u ¢asza KoJieOaHUM.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUl MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparienune sHeprun Mpy TapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbublii kKOoHTYp. CBOOOAHBIE DJIEKTPOMATHUTHBIC KOJIEOAHUSI B
UJIeaIbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
ANIEKTPOMATrHUTHBIMU KoliebaHusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUSA
SHEPTUHU B UJICATHHOM KO0JIe0aTeIbHOM KOHTYDE.

[Ipencrapiienre o 3aTyxarouux KojeOaHusX. BeIHYXIeHHbIE MEXaHUUECKUE
koJieOanusi. Pezonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

Ilepemennpii  TOK. CHUHYyCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya v MOTpeOICHUE AIEKTPUUECKOM
SHEPTrUuM. JKOJOTUUECKUE PUCKHU TPHU MPOU3BOJCTBE AIEKTpOIHEpruun. Kynbrypa
HCTOJIb30BaHUs JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DICKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOATEIbHOUW CHCTEMbI (MIPYKWHHBINA WM
MaTeMaTUYECKUN MasTHHK).



Ha6nronenue 3atyxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

Ha6nronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIEC KOJIeOaHusl.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHU) IS
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnemoBaTENbHOM COEOUHEHUM PE3UCTOPA, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY 3JIEKTPOINEPENAUN.

Vuenuueckuii sxcnepumenm, 1abopamopHsle pabomol

HccnegoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KOJEOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne mNEepeMEHHOr0 TOKa B LENH W3  MOCIEI0BATEIHHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI

Mexannueckre BOJIHBL, YCIOBHS pacnpocTpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOJIOJBHBIE BOJIHBI.
WNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIIOBUS U3JIYUYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMJICHUE, ToJisipu3anus, 1udpaxuus,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMEeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENIEBUICHUA. Paguonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAas JMArHOCTHKAa B TEXHUKE W MEIULIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEHKE MONEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromieecst Te10 Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue unrepdepeniinu u nudpakiiny MEXaHUISCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOM U
94acCTOTOM KOJIeOaHMUIA.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJIH: OTpak€HHUe,
pesioMJIeHUE, Mojaspu3anus, udpakuus, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpruueckas onruka. I[IpsAMoiMHENHOE pacHpOCTpaHEHUE CBETA B
OIHOpOIHOM cpene. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxxeHusi ceeTa. [locTtpoenue nzoOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI NPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomnieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHpI yros IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oesoro csera. LBer.

ColOuparomyie u pacceuBaromiue JuH3bL. ToHkas mauH3a. DOKyCHOE
pacCTOSIHUE W ONTHYECKas cujia TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U pacceuBaromux JuH3ax. Gopmyna TOHKOW JHH3bI. Y BEJIUYEHUE,
JaBaeMo€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOUN ONTUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU  TAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TMPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapaTr, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssMonMHETHOE pacnpoCTpaHEHUE, OTPAKEHHE U MPEITOMIICHHE CBETA.
OnTtuyeckue npuOOpsI.

[TonHoe BHYTpeHHEE oTpaxeHue. Moieslb CBETOBOIA.

UccnenoBanue CBONCTB U300paKEHUIN B TMH3aX.

Mogenu MUKpOcKoma, TEJIECKOIa.

Habmronenue narepdepeHImm cBera.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonyuenue crieKkTpa ¢ MOMOIIILIO TPU3MBI.

[TomydyeHue crekTpa ¢ MOMOIILI0 AUPPAKITMOHHON PEIIETKH.

Habmronenune nosipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanne CBOMCTB N300pakeHUH B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OCHOBBI clIeNMAIbHOI TEOPUH OTHOCUTEIHLHOCTH
['pannnpl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTymatsl
CIICLIMAJIBHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTHHBI.
DHEPrusi U UMITYJIbC PEISITABUCTCKON YaCTHIIBIL.

CBs13b Macchl € SHEPrue U UMIYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOSI.

Pa3znen 7. KBantoBas ¢puszuka

Tema 1. dnemenmaol K6aHmMo6O ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3Hepru GOTOHA C €ro YaCTOTOW. DHEPrus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccienoanue pororpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorddexra. YpaBuenue DuHimTeitHa A doToddhdexra. «KpacHas rpaHunar»
dboToaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeOenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA U TMPAKTUYECKOE TMpPUMEHEHHe: (HOTOIIEMEHT,
dboToMaTUMK, COJIHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT1o3((PexT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[lmanerapuas mognens aroma. Ilocrynmarel bopa. M3nmydyeHune w morsyionmieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BonnoBelie cBoiicTBa yactuul. Bosusl ne bpoia. KopnyckynisspHO-BOIHOBOM
Ty aJli3M.

CroHTaHHOE U BBIHYKJICHHOE U3Ty4YEeHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue IIUHBI BOJIHBI Ja3epa.

Habmoienue nuHeyaThiX CIEKTPOB U3TYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi

Ha6nronenue muaeiyaToro criekrpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTPOECHUS snpa. OTKpbITHE
pagnoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydyeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3Iy4CHHUS.
BrnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OtkpeiTHE NpoTOHAa M HeWTpoHa. HyknmonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM U TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B spe. Saepubie cuibl. Jlegekt Macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACIIEKTHI SIEPHON JHEPTETHKHU.

DneMeHTapHble YacTALbL. OTKPBITHE MMO3UTPOHA.

Metonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTaNIbHbIE B3aUMOJICHCTBUSA. ENMHCTBO (hHU3MYECKOM KapTUHBI MUPA.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE NMTPUMEHEHHUE: TO3UMETP, KaMepa
Buiibcona, siaepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUrK HOHM3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomol

UccnenoBanue TpekoB yacTuil (10 rOTOBBIM (hoTorpadusim).

Pa3nes 8. J1eMeHTHI ACTPOHOMHUHU U ACTPOPU3UKH

DTarnbl pa3BUTHSL aCTPpOHOMUU. [IpuKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHUH.

Bupn 3Bé3gHoro nHeba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, MX BHIUMOC
JIBIDKEHUE.

CosnHeuHas cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. McTounuk sHepruu CojHIIA W 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JlmarpamMma «CHEKTpalbHBIM Kjacc —
CBETUMOCTB». 3BE3NBI TJIABHOW ITOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» IJIs 3BE3J TJIABHOM IOCJIEN0BATEIIbHOCTH. BHyTpeHHEEe CTpoeHue



3BE311. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Botounu CoJHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunslii [Tyt — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
lNanaktrke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPBI B Anpax
TAJIAKTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa606ma. Pazoeranve ramakTuk.
Teopus bonbmoro B3peiBa. PenmkroBoe usinyyeHue.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabarooenus

HaGmonenust HeBOOPYEHHBIM TJIa30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENESICHUs MOJ0XKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311s CEeBEPHOro MOIYIIapus U APKUE 3BE3/BI.

Ha6nronenus B reneckon Jlynsl, mianer, Muneunoro Ilytu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢u3uku u acTpoOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHOM M ATHUYECKOM cepax AesITeTbHOCTU YEJIOBEKa, POJIb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW Hay4YHOH KapTHHE MHpPA, POJb (U3NUECKON TEOPUH
B (OpPMHUPOBAHMM TNPEACTABICHUA O (DU3NYECKONM KapTHHE MHpPaA, MECTO
(u3nuecKoil KapTUHBI MHpa B OOLIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUAN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMHM MAaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAay4HbId (akT, runotesa, (pusmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBI YpPAaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBl U MX IIPOCKLUHMHU HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTAPHBIX (DPYHKIMH, NPU3HAKK MOAO0OMS TPEYTrOJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

Buonocus: »nekTpuyeckue SBICHUS B JKUBOM Mpupoie, KoseOaTelbHbIe
JBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU IPUPOAE, NECUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasi CTPYKTYpa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTpalIbHBIN
aHaJIN3.



l'eocpaghusa: MarHuTHBIE TONMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX Py,
(poTochEMKA 36MHOM MTOBEPXHOCTHU, IIPEICKA3AHNUE 3EMIIETPSCEHUN.

Texnonocus: JIAHAXA DJICKTPOINIEpeNad, TIEHEpPATop IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAs II€4b, pPaaap, PaaAHONPUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpenMera «®PusnMka» Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIICUNTH JOCTHIKEHUE CIICITYIOTUX
JMYHOCTHBIX, METAPEIMETHBIX M MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyJIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJbTAThl OCBOCHUS yUeOHOTro npeaMera « Ou3nKay AOJIAKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3ULUENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllUW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA U OMbITA JAEATEIBHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAaIpaBJICHUN
BOCIIUTATEIBHOU IESITENHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa;kaaHCcKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOU MO3UIIMK 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATUE  TPAJAULIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHYECKHX |
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIHLHOCTh B MHTEpECAX I'PakIaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpPTaHU3alINHY;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMATIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEIHLHOCTH;

2) NaTPUOTHYECKOTO BOCIIATAHMSA:

c(hOpMHUPOBAHHOCTD POCCUNCKOMN TPaXK1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CITIOCOOHOCTh OIICHHWBATh CUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JJUYHOTO BKJIaJa B MOCTPOECHNUE YCTOWIMBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyuero (pu3nyeckoil Hayke;



5) Tpya0BOro BOCIMTAHHUS:

MHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON IeSTENIbHOCTH, B TOM
YHCIIe CB3aHHBIM C (PU3UKOM U TEXHUKOW, yMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynmytier mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 9KOJIOrHYeCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAaHUE TI00ATBLHOTO
XapakTepa 3KOJOTHIYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBJIECHUE NEHCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUA LIEeJIE YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpPEHUE OIbITa JEATENbHOCTH HKOJOIMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 O3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAay4YHOW JESITEeNIbHOCTH, TOTOBHOCTh B IpOIECCE
U3ydyeHUus  (QU3MKU  OCYIIECTBIATH  MPOEKTHYIO U MCCIEA0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYaJIbHO U B IPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble J1oruuyeckue qeMCTBUA:
CaMOCTOSITEIbHO  (hOpMYyJIMpOBaTh W aKTyaJu3UpoOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTYOKEHUS
BBISIBIISAITH ~ 3aKOHOMEPHOCTM M IIPOTUBOPEYMSI B PacCMaTPUBACMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarbiBaTh IUJIAH pElIeHUs MPoOJeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIIbHOCTh, OLIEHUBATHh COOTBETCTBHUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICACTBUU JICATCIBHOCTH;
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B  YCJIOBUAX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBareibCKue JAeiicTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIOUEBBIMU MOHATUSAMHU U METOAAMHU
duznyecKoil HayKu;



BJIa/IETh HABbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOW AESITENbHOCTU
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TOUCKY
METOJIOB peLIeHHs 3adad (PU3MUECKOTO COJEp>KaHUs, MPUMEHEHHUIO Pa3IUYHbIX
METO/I0B ITO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETAliY, MpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YU€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh [IPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APIYMEHTHI MJISl JI0KAa3aTelIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBAaTh TIOJIYYCHHBIE B XOJE pEIICHHUs 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyld B 0Opa30BaTEIbHOM
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HaHUSA MO0 (U3MKE B MPAKTUYECKYI0 00JacTh
KU3HEJECATEIIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pab6ora ¢ ungopmanmei:

BJIQJICTh HABBIKAMHU MOJIyYEHHS] MHPOPMALMHU (PUIUYECKOTO COJEPKAHUS U3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJIATh IOWCK, aHaJIM3,
CUCTEMATH3ALMI0 U MHTEPIpETalnrio WHGOpPMAIMU pa3IuyHbIX BHAOB U (opm
IpEeCTaBICHMUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OPMALINH;

UCIOJb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B PEHIEHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a1a9 ¢ CcOOIoOJIcHHeM TpeOOBaHUN OPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M 3TUYECKHX HOPM, HOpM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUYECKOTO COAEpPKAaHUSA B PA3NUYHBIX (opMarax c
y4€TOM HazHayeHHs] HHGOPMAIIMU U LIEJIEBOU ayJJUTOPHH, BIOUpPAsi ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE NeHCTBHSA:
OCYUIECTBJIATH OOLIEHUE HA YpOKaxX (PU3MKKU U BO BHEYPOUHOU JI€ATETLHOCTH;
pacrno3HaBaThb NPEANOCBUIKM  KOH(MJIMKTHBIX CUTyalldd W  CMAr4arhb
KOH(DITUKTHI,



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh M MCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIMBUILYAIBHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUIEKTHBA;

OPUHUMATh LEJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JICWCTBHM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYACTHUKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

Ipe/uiaraTb HOBBIE IIPOEKTHI, OLICHUBATh HJEH C TO3WLHA HOBH3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIE YHHBeEpcaJbHbIe Y4eOHbIe 1elCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBJISTh MMO3HABATENIbHYIO NI€ATEIBHOCTh B 00JIacTH
(U3MKM U aCTPOHOMHHU, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTABJISTh IUJIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS MPAKTUYECKON PadO0ThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JenaTh OCO3HAHHBIA BBIOOP, APryMEHTHpPOBAaThH €ro, Oparb Ha cedsd
OTBETCTBEHHOCTh 3a pELICHMUE;

OLIEHUBATh NPUOOPETEHHBIHN OIBIT;

Ccoco0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pYAHMLIMH B 00JacTH
(pU3HKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAIbHBII MHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBHI B JESITEIHbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENBbHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIaeMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pE3yJNbTaTOB MU
OCHOBaHMUM;

UCIIOJIb30BaTh MPUEMBI pedyIeKCHH AJI1 OLUEHKH CUTYalllH, BRIOOpAa BEPHOIO
pEelIeHuUS;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO MPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TIPU aHAINW3E pe3yIbTaToOB
TeSTEIILHOCTH,

MIPUHUMATH ceOsl, MOHUMAasi CBOM HEIOCTATKU U JIOCTOUHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHalIu3e pe3yJIbTaToB
TeSITeTTHHOCTH,

MIPU3HABAThH CBOE MPABO ¥ MPABO JAPYTUX HA OLTHOKH.

B mpomecce nocTHKeHUs] JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢Gu3uKe A YPOBHS CpelHero ooOmiero oOpa3oBaHUS Yy OOYyYarOIIUXCs
COBEPIICHCTBYETCS AMOIMOHATBHBIH WUHTEIUICKT, IpeoJIararoImi
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHSA COOCTBEHHOW IMOIMOHAIBLHON chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHHIO IEIN U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOUYAIOMIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHW OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K koHuy obOyuenus B 10 kjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

JIEMOHCTPUPOBATh HA TMpUMEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAayYHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIBHOCTH JIKOJIEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHalibHasl TOUYKa, MHEepIUaIbHas cucTeMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
WJICAUTbHBIN Ia3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacrio3HaBath (PU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHHUS BEIIECTBA U



JNEKTPOAMHAMUKN:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSMOJMHEUHOE
JBW)KEHUE, CBOOOJHOE TaJeHUuE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEpIUS,
B3auMoJeiicTBue Teln, auddys3us, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUAKOCTEH
Y TBEPABIX TE€J, U3MEHEHHE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXIEHHUH), TEMIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIN3ALUs, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHUE JABJIICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPbITOM
COoCyle, CBSI3b MEXIYy IapamMeTpaMud COCTOSIHHMS Ta3a B H30Ipolieccax,
ANEKTPU3ALMA TEJI, B3aUMOJICHCTBUE 3aPsJIOB;

ONHCHIBATh MEXAaHUYECKOE IBMKCHHE, WCIOJIb3Ys (DU3HUECKHE BEITUUYHMHBI:
KOOpAWHATa, NyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPTHs, NOTEHUMAIbHAS YHEPTUsI, MEXaHUYECKas
paboTa, MexaHM4YecKass MOIIHOCTh; NpPH ONUCAHWU TPABWIBHO TPaKTOBATh
(U3MUECKUIl CMBICI MCIOJb3YEMBIX BEJIMYMH, MX OOO3HAYECHHS] U E€IUHULBI,
HaxoJuTh (OPMYJbl, CBA3BIBAIOLIME JTaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMY;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBICHHUS,
UCIIONB3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKask DHEPTUsl XaOTUYECKOrO JBHKEHHUS MOJIEKYJI, CPEAHEKBAApATHIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, padora rasa,
KOA(PUIIUEHT TOJE3HOr0 JIEHCTBUS TEIJIOBOIO JIBUraTeNs; IpPU ONHUCAHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICI MCIONb3YyEMbIX BEJIMYMH, UX
0003HAUEHU W E€AUHUIBI, HAXOIUTh (OPMYJbI, CBS3bIBAIOLIME JaHHYIO
(pM3HYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

OIMCBIBATh U3YYECHHBIE JIIEKTPUUECKUE CBOWCTBA BELIECTBA U MIEKTPUYECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (U3UUECKUE BEIMYUHBI: AJIEKTPUUYECKUM 3aps,
JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIs, TOTEHIMAJI, PA3HOCTh MOTEHIUAJIOB,;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YEMBIX
BEJIUYMH, UX OOO3HAYEHHUS] M EIWHHUIIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3UYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH BceMUPHOTo Tsrotenus, I, II u III 3axonsl HeroToHa,
3aKOH COXPAHCHMsS MEXAHWUYECKOW DJHEPTUM, 3AaKOH COXPAaHEHHUs HWMITYJIbCa,
NPUHLHAI CYNEPNO3ULUNNA CHUJI, MPUHIUIT PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS BEILECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUU TEIUIOBOIO JBHKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmIepaTypoi, NEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLHUIIBI JEHCTBUS  MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBUSI UX O€30MaCHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM >KH3HM;

BBIIIOJIHATh JKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUWA H
MIPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX W KOCBEHHBIX HW3MEPEHUN, NPH 3TOM
dbopmynupoBath npobieMy/3aiady U TUNOTE3y Y4YEeOHOro HSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OPYIO0BaHUSA, MPOBOJIUTH OIBIT U
(bopMyIHpPOBaTh BHIBOIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIUYUH, PU
ATOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU TOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKUMH  BEJIMYMHAMH  C
MCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCHpOBaTh PE3YNbTATHl IMOJIYYEHHOW 3aBUCHUMOCTH (DU3UUYECKUX BEIUYHUH B
BUI€ TabnuIl U TpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEAOBAHNUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpH MPOBEIECHUM UCCIEIOBAaHUM B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIEI0BATEIbCKOM W IMPOEKTHOU
JESATEIBbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1A0OPATOPHOIO
o0opyI0BaHus;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHOM (PU3UYECKON MOJEIbIO,
UCTIOJb3Ys (PU3NUYECKUE 3aKOHBI U PUHLUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 33Jlauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIMYHUHBI U (POPMYIIBI,
HE0OXoAMMBIE JJiIs €€ pElIeHHs, TPOBOJIUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NYECKOI BEIMUUHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEUYHUBYIO
LENOYKY PACCYXACHUI C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3uYecKue SBJICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHMHM  y4eOHBIX  3aJady  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIpEJICTaBIICHNs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, MOTyYeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOJTy4aeMyto HH(pOpMaIuIo;

MPUBOANUTH MPUMEPHI BKJIaAa POCCUICKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE MPOLECCOB OKPYXKAIOLIEr0 MHpa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTU;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON XKU3HU
Uil o0ecriedeHus: 6e30MacHOCTH MpU OOpalIeHUuH ¢ IpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUsS 370POBbs U COOIIOAEHUS HOPM 3KOJIOTMYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;



paboTath B TpYyIIEe C BBHINOJHEHWEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYNIbl, PAUOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELICHUE PACCMATPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpaxX pojb U MecTo (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHMKH H
TEXHOJIOTUWA, B MPAKTUYECKON IEATEIBHOCTH JIFOJECH, LIEJOCTHOCTh U E€IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJIETei:
TOYEUHBIN AIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCYHBIN UCTOYHHUK CBETA, SIACpPHAs
MOJEJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sJipa MpU pEUlICHUU (PU3NYECKHUX
3amag;

pacno3HaBath (pU3MUYECKHUE SBICHUS (IPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DMU3UKHU: DIIEKTpUUECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aWMOJICUCTBUE
MAarHUTOB, JJICKTPOMAarHUTHAas WHAYKIUS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIUMCS 3apsifi, DJIEKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alvs CBETa, JIUCIEPCUsl CBETa,
dboTornektpuueckuit 3pdext (poToaddekT), cBETOBOE AaBlIEHNUE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAass M HMCKYCCTBEHHAas
PaINOAKTUBHOCTB;

OMKCHIBATh W3YYEHHBIC CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTHYECKHE,  DIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHl), UCHOJB3Ysl (PU3MYECKUE BEIMYUHBI:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJICKTPOJABIDKYIIAs Cuia, paboTa TOKa,
WHIYKLIHMST MAarHUTHOrO TMojs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKHA, YHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIEeH, MEepHoJ U 4YacToTa
KojebaHuil B KoieOaTenTbHOM KOHTYpE, 3apsil M CHJa TOKa B Ipolecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuE U
ONTHYECKasi CWJa JIMH3bI, MPU OMHCAHWH MPABUIBLHO TPAKTOBAaTh (U3HUECKUI
CMBICJI HCTIONB3YEMBbIX BEJIIMYWH, WX OO0O3HAUYCHUS U EAWHUIIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTUMH
BEJTMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOJIb3YS
(du3nUecKre BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI U



94acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SIIEP, MPU OINUCAHUU TPABUIBHO TPAKTOBAaTh (DUIUYECKUN CMBICT
WCIIOJIB3YEMbBIX BEJIMYWH, MX OOO3HAUCHUS W CIAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIWYMHY C JAPYTHMH BEJIWYMHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE TPOIECChl U SIBJICHUS, UCIONb3Yys (PU3NUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapajlieIbHOTO
COCIMHEHUSA TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHJIYKIINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHIITEHHa Mg doTtorddexra,
3aKOH COXPaHEHWsS! DHEPruH, 3aKOH COXPAHECHHS MMIYJbCa, 3aKOH COXpaHEHUSs
ANEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOr0 YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh W OMNHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOU JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIEOBAHUIO (DU3UYECKUX SIBIICHUNU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHUIl: MPU HTOM
dbopmynupoBath mpoOJeMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOJUTH OMBIT M
(bopMyIHpOBaTH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIMYUH, TIPH
ATOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHHS W HMCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBaTh 3aBUCUMOCTH  (DM3UUYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSIMBIX WM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pPEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpadMKoOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HCCIIECIOBATEIbCKON W MPOEKTHOM
JESATETLHOCTH C MCIOJIh30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOpPaTOPHOTO
000py/I0BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOM (PUBUYECKONW MOJIETbIO,
UCTIOb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJli3a yCJIOBUS 3aa4u
BBIOWpPATh (PU3UYECKYIO0 MOJIEIb, BBIIETATh (U3HUECKUE BEIMYMUHBI U (HOPMYIIHI,



HEO0OXOAMMBIE NI €€ PEIIeHMs, TPOBOJUTh PAaCUYEThl M OLIEHUBATh PEaJIbHOCTb
HOJyYEHHOTO 3HaueHUs (PU3NYECKOI BEIMUMHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

UCII0JIb30BAaTh Opu  peumeHud  y4eOHBIX ~ 33Jady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHNUS, HHTEPIIPETALUN
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YeHHOM U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTyYaeMyto HH()OPMAILIUIO;

OOBSICHATh NPUHLUIBl JEHCTBUA MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MaCHOTO MCIOJb30BaHUS B ITOBCEIHEBHOU
KU3HY;

OPUBOJUTH IPUMEPHI BKJIaJla POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MHpa, B Pa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
i obecriedyeHus: 0€30MacCHOCTU U 00palleHuy ¢ TpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3[I0POBbS U COOJIOJCHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KAIOILLEH Cpele;

paboTath B TIpYyIIE C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATH pPabOTy TPyNIbl, PAaUMOHAIBHO pACHpEeNessiTh OOS3aHHOCTH U
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBAaEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TeM 197(11]110):3 (3
Ne ni/n P Konrtpoabnsie | IpakTudeckn (mupp )
NMporpaMmbIl Bceero o0pa3oBaTejibHbIE
padoTsbI e padoThbI
pecypchl
Paznen 1. ®PU3UKA U METO/Ibl HAYUYHOI'O ITO3HAHUA
bubmuoreka [1OK https://
11 ®u3uKa 1 METObI HAYYHOTO IMO3HAHUS 2 m.edsoo.ru/7fA1bf72
Htoro no pazneny 2
Pasznea 2. MEXAHUKA
bu6nmoreka IIOK https:/
21 Kunemaruka S m.eds00.ru/7f41bf72
bu6nmoreka I{OK https:/
22 Aunavmia ! m.edsoo.ru/7f41bf72
bu6mmoreka IIOK https:/
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 m.eds00.1U/THA1bF72
Hroro no pazaemy 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOU bubnuoreka L{OK https:/
3.1 9 1
TEOpPUU m.edsoo.ru/7f41bf72
bu6nuoreka IL{OK https:/
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 11.60500.rU/7F41bf72
33 ArperaTHbie COCTOSIHHS BEIIECTBA. 5 Bbu6nuoreka LIOK https:/
' da3oBbIe MEPEXOIbI m.eds00.ru/7f41bf72




Hroro no pazneny 24
Pa3nen 4. JIEKTPOJAUHAMUKA
bubnmoreka [{OK https://
41 UICKTPOCTATHKA 10 m.eds00.ru/7f41bf72
[TocTosiHHBINM AnEKTpUYECKU TOK. TOKM B bubnmoreka [{OK https://
4.2 12
pa3IUYHBIX Cperax m.eds00.ru/7f41bf72
Htoro no pazneny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KosnnyectBo 4yacoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM undpoBbie
Ne i/ P Konrposbusbie | Ilpakruyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. 3JIEKTPOAUHAMUKA
11 MarunuTtHoe 1oJie. DIeKTPOMarHuTHas 1 1 3 bubnuoteka LIOK https://
' WHYKIHS m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4ecKue U 3JIEKTPOMArHUTHbIE bubmuoreka [1OK https://
2.1 9 1
KoJieOaHus m.eds00.ru/7f41c97c
59 MexaHn4YeCcKHe 1 3JIEKTPOMArHUTHbIE 5 1 bubnuoreka [{OK https://
' BOJTHBI m.edsoo.ru/7f41c97¢
bu6nmoreka IOK https:/
23 Onriia 10 3 m.edso0.ru/7f41c97c
Wroro no pazneny 24
Pasznen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OCHOBBI ClIEMAIBHON TEOPUHU bubnmoreka [{OK https://
3.1 4 1
OTHOCHUTEIIBHOCTU m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTHKHU 6 bubmorexa [TOK https://

m.edsoo.ru/7f41c97¢c




bu6mmoreka I{OK https:/
42 Crpoctine atoma 4 m.eds00.ru/7f41c97¢c
bu6nmoreka I{OK https://
4.3 ATOMHOC 51pO > m.eds00.ru/7f41c97¢c
Hroro no pazneny 15
Pa3nen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
bu6mmoreka IL{OK https:/
5.1 DNeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 m1.eds00.rU/ TFA1cOTC
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOIIEE IIOBTOPEHUE
bubmuoreka [1OK https://
6.1 O6o0maroiiee MOBTOPCHHE 4 m1.6d00.rU/7FA1c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 1yacos DJIeKTPOHHbIE
Jlara
Ne i/ uudpoBbIie
Tema ypoka Kontpoasnbie | IlpakTudeckue | HM3y4eHH
1 Bcero o0pa3oBartejibHbIE
padoTbI padoThbI A
pecypchl
®dusrka — HayKa O MpUpoJIE.
1 Hayunblie MeTZK BbI nofHaIznil 1 bubmmorexa HOK https://
yd A m.edso0.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Posb 1 MecTo ¢uzuku B

5 (dhopMHUPOBaHUH COBPEMEHHOM 1 bubnuoteka L{OK https://
Hay4YHOM KapTHUHBI MUDA, B m.eds00.ru/ff0c33e6
MPaKTUYECKON ACSITEIBHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTh MEXaHUYECKOTO 1 bubmuoreka [1OK https://
nBuxeHus. [lepemerenne, CKOpocTs, m.edsoo.ru/ff0c3508
YCKOpEHHe
PaBHOMEpHOE NIPAMOIMHENHOE bubnuoreka L{OK https:/

4 1
JBUKCHUEC m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nmorexa LIOK https://
JIBIJKEHHE m.edso0.ru/ff0c372e

6 CBoOonHOe maieHue. Y CKOpeHue 1 bubnmnoreka [{OK https://
CBOOOIHOTO MAJACHUS m.edso0.ru/ff0c39cc
KpuponuneiHoe aBr>XeHHE.

5 llp A . o 1 bubmuoreka [1OK https://

BIDKCHHUE MaTePUATTBHON TOYKH T m.edsoo.ru/ffoc3ada
OKPYKHOCTH
8 [Mpunnun otHocuTeabHOCTH [ anuies. 1 bubanoreka ITOK https://




I/IHepHI/IaJ'IBHBIC CHCTEMBI OTCUECTA.

. m.edsoo.ru/ff0c3be8
I1epBeiit 3akoH HproToHa
Macca tena. Cuna. [IpuHuun
9 Cynepro3uiuu cui. Bropoii 3akox Bubmmorexa LIOK htps:/
ynep ’ p N m.edsoo.ru/ffOc3be8
Hprotona juist MaTepuanbHON TOUKH

10 Tperunii 3akoH HeroToHa 1i1st bu6mmoreka LHOK https://
MaTEepUAIbHBIX TOYEK m.edso0.ru/ff0c3be8
3aKoH BCeMHPHOTO0 TsAroteHus. Cuna

11 Tsokectu. [lepBas kocMuueckas Bubmmorexa LOK hitps://

- 1P m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka L{OK https:/

12
Tena m.edsoo.ru/ff0c3e18
Cuia tpenusi. KoadgduuueHnt tpenus.

13 Cuia C(I:H OTI/IBJ'IGI-(IbI/IqS)I npu Blgceﬁnn bubamorexa LIOK hitps://

P pHA m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarensHOE U BpaliaTeabHOe

1 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bubnuoreka [{OK https://
MowmenT cuitbl. 11neqo cuibl. YcnoBus m.edso0.ru/ff0c41a6
paBHOBeECHs TBEPAOIO Tela
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUATIBbHBIX TOYEK. bubnmnoreka [{OK https://
Wmnynbe cuibl. 3aKOH COXPaHEHUs m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTHBHOE IBMKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckast sHeprus MaTepuanbHOU bubnuoreka L{OK https:/
Touku. Teopema 00 M3MEeHEHUHN m.edso0.ru/ff0c4502
KHMHETHUYECKON SHEPTrUn

17 IToreHnMaNbHast SHEPTHSL. bubnmoreka IIOK https://




[ToTeHIMambHAS SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[ToTeHuMabHAs SHEPTHS TeNa BOIH3U
HOBEPXHOCTHU 3eMJIH

m.edsoo.ru/ff0c461a

18

[ToreHnManbHBIC U HETIOTCHIIUAILHBIC
cuitbl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUH CHCTEMBI TEIL.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bubnmoreka [{OK https://
m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«MccnenoBanue CBsA3U pabOTHI CUITBI C
M3MEHEHHUEM MEXaHUYECKOM SHEepPruu
Tela Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KT'yTa

20

KonTponbhas paboTta o teme
«Kunemaruka. /[unamuka. 3aKkoHbI
COXpaHEHUS B MEXAHUKE)

bu6mmorexa I{OK https:/
m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-
KHHETHYeCKOU Teopuu. bpoyHoBckoe
nswxenue. upopysus

bu6mmoreka I{OK https:/
m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus Ta30B, KUIKOCTEN
U TBEPABIX TEN

23

Macca monekyin. KonnuectBo
BemiectBa. [locrostnaas ABoraapo

24

TemnoBoe paBHoBecue. Temneparypa




u e€ u3mepenue. lllkana remmneparyp
Lenbcus

o5 Wneanwueiii raz B MKT. OcHoBHOE bubnmoreka [{OK https://
ypaBHenue MKT m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubnuoreka L{OK https://
JIBUKEHUS MOJICKYJI. Y paBHEHUE m.edsoo.ru/ff0c511e
MenneneeBa-Knaneripona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa

08 «HccnenoBanue 3aBUCIMOCTH MEXKTY
napameTpaMH COCTOSHUS
pa3peKEHHOT0 ra3ay

29 M3omporiecchl B uacaibHOM Ta3e U UX bubmuoreka [1OK https://
rpagudecKoe npeICTaBICHNUE m.eds00.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 crocoOb! e€ n3menenus. Komuuectso bubnuoreka [{OK https://
TEIUIOTHI U paboTa. BHyTpeHHsIs m.edso0.ru/ff0c5952
SHEPrUsi OJHOATOMHOIO UJI€ATbHOTO
raza

bu6mmoreka I{OK https:/
31 Bret renonepenan m.edsoo.ru/ff0c5c36
VY nenpHast TEIIOEMKOCTD BEILIECTBA.
bu6mmoreka I{OK https:/
32 KonunuecTBo Tennotel npu
. m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHbIN MpoIecc
33 IIepBblii 3aKOH TEPMOAMHAMUKY U €70 bubnuoreka L{OK https://

MMPUMCHCHHUC K U30IIpoLIcccaM

m.edsoo.ru/ffOc5efc




HeoOpaTtumocTs npoiieccos B

. bu6mmoreka I{OK https:/
34 npupoze. BTopoit sakor m.edso0.ru/ff0c6230
TEPMOIMHAMUKHI
ITpunnun nevicreus u KI1/] rermosoit bubnuoreka [{OK https://
35
MallUHbI m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KI1/]
37 DKoJoru4ecKue mpoodIemMbl
TETIOIHEPTETUKH
38 O6o6maromuit ypok «MomexkynspHas bubnuoteka L{OK https://
¢duznka. OCHOBBI TEPMOAMHAMUKI) m.eds00.ru/ff0c6938
KonTponbhas paboTta o teme Eub LOK https.//
noIMoTeKa ps:
39 «Monexynsipaas pusnka. OCHOBBI 1.6ds00.ru/fF0CBa50
TEPMOIUTHAMUKI
[TapoobpazoBaHue U KOH/IEHCALIUS. bu6nuoreka LHOK https://
40
Hcnapenue u kunenue m.edso0.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS Eub LK https:/
. nOIMoTeKa https://
41 BJIAKHOCTh BO3ayxa. HackllmeHHbII m.edsoo.ru/ffoc64ds
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka L{OK https:/
CBOMCTB KpHCTaLIOB. JKuakue m.eds00.ru/ff0c65f0
Kkpuctayisl. CoBpeMeHHbIE MaTepHabl
[InaBieHne u KpuCTaILTM3aIUSI. BuG OK httos://
43 VY nenbHas TE0Ta IIaBJICHUS. nomnorexa LOK https://
m.edsoo.ru/ff0c6708
Cyb6mumarus
Bbu6nmoreka ILIOK https:/
44 YpaBHeHHE TEMI0BOro Oananca m.eds00.rU/FfOCE820
45 DreKTpu3aIyst Tell. IIEeKTPHUCCKUI Bubaurorexa ITOK https://




3apsa. HBa BH A SJICKTPUICCKUX
3apsa0B

m.edsoo.ru/ff0cbbcc

[IpoBOOHUKY, TUDIIEKTPUKH U

bubnmoreka [{OK https://
4 .
6 MOJIYTIPOBOTHUKU. 3aKOH COXpaHEHUs m.edsoo.ru/foc6bec
AIEKTPUUECKOTO 3apsia
B3aumoneiicTBue 3aps/10B. 3aKOH
47 Kynona. ToueuHblil 3neKTpUYECKHI BuGmorexa LIOK ftps://
y ' P m.edsoo.ru/ffOc6ced
3aps
Hanpssk€HHOCTB 271EKTPUYECKOTO
48 nons. [IpuHumn cynepnosuuuu bubnuoreka [{OK https://
SJIEKTPUYECKUX MoJied. JInnun m.edso0.ru/ff0c6df2
HANPSLKEHHOCTH
Pabota cun anexkTpocTaTuuecKoro BuG LK https:/
nOIMoTeKa ps:
49 Nl .P
HOIL. LIOTCHIMAT. TasHOCTE m.eds00.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOTHUKY U TUDTIEKTPUKH B
50 JIEKTPOCTATUYECKOM IT0JIC Bubmmorexa LOK htps:/
p ’ m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. bu6mmorexa I{OK https:/
o1 OnekrpoéMkocTh. Konaencaro
FICKTPOCMKOCTE. RORACHEATOP m.edso0.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOH/JIEHCATOpa. DHEPTHUsl 3apPSKEHHOTO Bubmmorexa LIOK hitps://
pa- P P m.eds00.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTtopHas padota "M3mepenue
IEKTPOEMKOCTH KOHZAEHcaTopa"
[IprHIMD AEHCTBUSA U IPUMEHEHUE
54

KOHJICHCATOPOB, KOTUPOBAILHOTO
ammapara, CTpyHHOT0 IpUHTepa.




DneKkTpocTaTHuecKas 3alluTa.
3azemiieHue AIeKTPOIprUOOpoOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymiectBoBaHus. [ IocTOSTHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conporuienue. 3akoH OMa jyis
y4acTKa IeTH

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHUE
npoBoAHUKOB. JlabopaTopHas pabota
«3y4yeHne CMEIIaHHOTO COSTMHEHUS
PE3UCTOPOB»

bu6mmoreka IL{OK https:/
m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka IL{OK https:/
m.edsoo.ru/ff0c7838

58

3axoH Oma 171 OJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne DJ1C uCTOUHMKA TOKA U
€r0 BHYTPEHHETO CONPOTUBIICHHS

bu6mmoreka I{OK https:/
m.edsoo.ru/ffOc7ae0

59

DIeKTpOHHAs MPOBOAMMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/IH METAJIIIOB OT
temnepaTypbl. CBEpXITPOBOJIMMOCTh

60

DJIEKTPUYECKHI TOK B BaKyyMe.
CBOIICTBA 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs U
IIpUMECHas IpOBOAUMOCTb. CBOICTBa
p—~n-niepexoaa. [TonynpoBogHUKOBBIE

bu6mmoreka I{OK https:/
m.edsoo.ru/ff0c84ae




pubopsI
DJIEKTPUYECKUI TOK B paCTBOpPAX U

62 pacmiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [{OK https://
DIIEKTPOIUTHYECKAS TUCCOLIMALIUS. m.edsoo.ru/ff0c82ba
DneKTpoau3
DJIEKTPUYECKHI TOK B raszax.

63 CaMOCTOSITeNIbHBIN U 1 bu6nmoreka I{OK https:/
HECAMOCTOSITEIbHBIN pa3psa. MonHus. m.edso0.ru/ff0c84ae
IIna3zma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bu6nuoreka LHOK https://
npuMmeHeHue. [IpaBusa TeXHUKH m.edso0.ru/ff0c86fc
0e3011acHOCTH
O6o06maromuit ypok bu6nuoreka LHOK https://

65 1
«DNEKTPOAMHAMUKAY m.edso0.ru/ff0c88be
KonrtpomnsHas pabora no teme

66 «Qnekrpocraruka. IlocTosHHBIN 1 bubnuoreka L{OK https:/
JNIEKTpUYECKUM TOK. Toku B m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPENAX»

67 PesepsHbIil ypok. KonTpoiabsHas 1 bubnuoreka L{OK https:/
pabota 1o reme "DneKTpoANHAMHUKA" m.edsoo.ru/ff0c8c56
PesepBHbIi ypok. O000maromumii ypox bubnmnoreka [{OK https://

68 1
o remam 10 kimacca m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KJIACC

KoumnuecTBo 4yacos I DJIeKTPOHHbIE
ara
Ne i/ uudgposbie
Tema ypoka KoHTpoabHbI IIpakTuyeckne | H3YUCHH
n Bcero oOpa3zoBaTe/ibHbIE
e padoThbl padoTsbI A
pecypchbl
[TocTostHHBIE MATHUTHI U UX
1 B3auMo/ieiicTBUE. MarHuTHOE MOJIE. 1 bubmuoreka [1OK https://
BekTop MmarHuTHON MHAYKUIMH. JIMHUK m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarHutHoe 1oJie IPOBOJIHUKA C TOKOM. o 110K https:/
. noInoTeKa ps:
2 OmneiT Dpcrena. Bzaumoneiicteue 1
peTes A m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHas pabota «3yuenue 1 1 bu6nuoteka IIOK https:/
MAarHUTHOTO IOJIS KaTYIIKHA C TOKOM» m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKkoM. Cuiia Amnepa.
4 JlaGoparopHas pabora «MccnenoBanue 1 1 Bubnuotexa LTOK hitps:/
N paTOpHAAp s m.edsoo.ru/ff0c9ac0
JIEHCTBUSI ITOCTOSTHHOTO MarHuTa Ha
paMKy C TOKOM
JlelicTBME€ MAarHMUTHOTO TIOJIST HA
5 BIDK s 3apsOKCHHYIO YacTH 1 bubmorexa OK https://
AABHIYIIYIO P Yo Y m.edso0.ru/ffoc9df4
Cwuua Jlopennia. Pa6ota cumsr Jlopenia
DneKkTpoMarHuTHas uHayKuus. [lorok
6 BEKTOpa MarHUTHOM MHAYKIuHU. DJ(C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykiuu apanes




JlaboparopHnas pabota «MccrnenoBanue
SIBJICHUS AJIEKTPOMArHUTHOM MHTYKITUN

but6mmoreka [IOK https://
m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MAarHUTHOTO TOJISL KaTYIIIKH C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bubnuorexa [1OK https://
m.edsoo.ru/ff0ca600

TexHuyeckue ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3IEKTPOMArHUTBI, STIEKTPOABUTATEb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
UHAYKIIMOHHAS 11eYb

10

O06o6marmuil ypok «MarHuTHOE TOJIE.
3J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

bu6mmotexa I{OK https://
m.edsoo.ru/ff0cab82

11

KonrtponsHas pabora 1o teme
«MarHuTHoOe 1osie. DIeKTpOMarHUuTHasI
VHJTyKLIUS

bubnuoreka [1OK https://
m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
["apmoHHnueckue KojaeOanus. Y paBHCHHE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

but6mmoreka I1OK https://
m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIEPHO/Ia MAJIBIX
KoJieOaHu# Tpy3a HAa HUTHU OT JIJTUHBI
HUTH U Macchl Tpy3a»

14

Koneb6arenbHblif koHTYp. CBOOOHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B

U/IeaTbHOM KOJIeOaTeIbHOM KOHTYpe.
AHaJIOrust MeX1y MEXaHUYECKUMU U

but6mmoreka [1OK https://
m.edsoo.ru/ffOcb820




QJICKTPOMAaroiuTHbIMH KOJIEOAHHUSIMHU

15

®opmyna TomcoHna. 3akOH COXpaHEHUS
SHEPI'HHU B HICATLHOM KOJIeOaTeIbHOM
KOHTYpE

bubnuorexa [1OK https://
m.edsoo.ru/ffOch9c4

16

[TpencraBieHre 0 3aTyXarOIIUX
KoJieOaHusX. BeIHYXIeHHbIE
MeXaHHYEeCKHE KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMArHUTHBIC
KoJIeOaHus

bu6mmotexa I{OK https://
m.edsoo.ru/ffOcbb86

17

[lepemennsbiit Tok. CuHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MolHoCcTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUS

bu6mmoteka I{OK https://
m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [Tpoussoactso,
nepegava v norpedaeHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHOr 0 TOKa, JIMHHU
IEKTpornepenayd

but6mmoreka I1OK https://
m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPH
IIPOM3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
JIEKTPO3HEPIUH B IOBCETHEBHOM KU3HU

21

MexaHndeckne BOJIHBI, YCJIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb
pacIpoCTpaHEeHUs U JJINHA BOIHEL.

bubmuoreka [1OK https://
m.edsoo.ru/ffOcca54




HonepeqHHe " IIPpOAOJIbHBIC BOJIHBI

3Byk. CKOpocTh 3ByKa. [ poMKOCTh

bubnuorexa [1OK https://

22
3ByKa. Beicora ToHa. TemOp 3Byka m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbBIE BOJIHBI, UX BuG LIOK httpsy/
. nOJIMOTEeKA ps:
23 cBO¥CTBa U ckopocTh. [1Ikana
m.edsoo.ru/ffOccfe0
3IEKTPOMArHUTHBIX BOJIH
24 [TpuHIMIIBI paJOCBSI3U U TEIEBUICHUS.
PasButue cpencts cBsizu. Panuonokanus
o5 Konrtponbnas padora «Konebanus u bubnnoreka LIOK https://
BOJIHBD) m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
26 CBeTa B ONHOPOIHOM cpene. Toueunblin bubnmorexa [{OK https://
P peae. m.edsoo.ru/ffocd350
UCTOYHUK cBeTa. JIyd cBeta
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [Toctpoenune uzobpaskeHuit B bubmorexa [TOK https://
’ P P m.edsoo.ru/ffocd4e0
TJIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpaxkeHue. [IpenenbHbIit bubmmorexa LOK hitps://
yip P Hpe m.edso0.ru/ffocd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKCHHS
29 JlaGopaTtopHas padota «M3mepenune bubnmnoreka [{OK https://
MoKa3aTelis MPeJIOMIICHHS CTEKIIa m.edsoo.ru/ffO0cd67a
JIunzel. [Toctpoenne nzo0paxxeHui B
30 nuH3e. DopMysia TOHKOH JIMH3BI bubmorexa [TOK hittps:/
- OPMY ' m.edsoo.ru/ffOocddle
YBenuueHue TUH3bI
31 JlaboparopHas pabota «MccnenoBanue
CBOWCTB M300paXCHUN B JIMH3AX)»
32 Hucnepcus cBeta. CIOXKHBIN cocTaB




oenoro ceera. [{Bet. JlabopaTopHas
pabota «Habnronenue nucnepcun

CBETa»
33 HNurtepdepenmus ceeta. Jndpaxius bubnuoteka [1OK https://
cBeta. JlubpakunoHHas peméTka m.edsoo.ru/ffOced22
ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoteka IIOK https:/
34
[Tonsipusanus ceera m.edsoo.ru/ffOcf02e
35 OnTuueckre npuOOpsI U yCTPOUCTBA U
yCIIOBUS X 0€30MaCHOTO MPUMEHEHUS
['paHu1Ibl MIPUMEHUMOCTH KIACCHYECKOM
36 Mexanuku. [locTynarel ceruanbHOM bubmmorexa LHOK hitps:/
' 4 t m.eds00.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpallleHue Bubnmorexa LIOK hitps://
P P m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus 1 UMITYJIbC PEISITUBUCTCKOM
38 yacTullbl. CBSI3b MacChl ¢ YHEPTUEH U Bubnmorexa LIOK hitps://
) P m.edsoo.ru/ffOcfc68
UMITyTECOM. DHEPTHUs MOKOs
Kontponbnas padota «Ontuka. OCHOBBI
39 CIeNUAILHON TEOpUHr bubmorexa [TOK fittps:/
t p m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®otonbl. Dopmyia [1nanka. DHeprus u bubnmnoreka [{OK https://
UMITYJIbC GOTOHA m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHUE bubnmnoreka [{OK https://
dororddekra. OmbiTel A. I'. CroneroBa m.edsoo.ru/ffOcffc4
42 3axoHnsl poTorddexra. YpaBHeHHE bubnuoteka [1OK https://
OunmreitHa 11 porodaddexra. m.edso00.ru/ff0d015e




«Kpacnas rpanuna» goroaddexra

43 Hasnenue ceera. Onbith [1. H. bubnmoreka [{OK https:/
JlebeneBa. XuMuueckoe IeCTBUE CBETA m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u

44 MPaKTUYECKOE TPUMEHEHHE:
doTo37EeMEHT, (POTOAATUMK, COTHEUHAS
OaTapesi, CBETOINO/T
Pemienue 3a1a4 1no reme «J1€MEHTbI bu6nunoteka I{OK https://

45 .

KBAHTOBOU ONTHKU m.edso0.ru/ff0d0302
Monens atroma Tomcona. OTBITEL Bu6 110K https:/
noIMoTeKa ps:

46 Pesepdopna o paccessHUIO 0-4aCTHII.

pdopaa o p AHH HacTat m.edsoo.ru/ff0d091a
IInanerapHas Moaenb aroma
bu6mmoreka [1OK https://
47 [Toctynatel bopa
4 P m.edsoo.ru/ff0dOafa
Nznydyenue u rorioiieHue GoTOHOB MPU
48 e ey:o € aToMa ¢ OJHOTO ’ OBHSI ’ Bubmmorexa OK hitps:/
pexolt . A yp m.edsoo.ru/ff0d0afa
SHEPTUU Ha APYror. Bubl criekTpoB
BonHoBbIe cBolCTBa yacTull. BonHEI 1€

49 bpoiinsa. KopryckyisspHO-BOIHOBOM bu6nuoteka IIOK https:/
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE m.edsoo.ru/ff0d0ca8
U3ITydeHUe
OTKpbITHE paTUOAKTUBHOCTHU. OTBITHI

50 Peszepdopaa mo onpeneneHuto cocraBa bubmorexa [IOK htps://

pOOPA el m.edsoo0.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITYICHHS
51 CgoiicTBa anbda-, 6eTa-, ramma-

HU3ITYyUCHUA. Bnusguue pPaanOaKTUBHOCTU
Ha JXUBBIC OPTraHU3MbI




52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacnan. DIeKTPOHHBIH
U TIO3UTPOHHBIN Oeta-pacnaz. ['amma-
U3JIy4YeHue

bubnuorexa [1OK https://
m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B S/pE.

S nepHble peakuuu. S IepHbINA peakTop.
[IpoOnemsbl, MepCreKTUBEI,
HKOJIOTMYECKUE aCIEKTHI IEPHON
SHEPreTUKHU

bu6mmoteka I{OK https://
m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
PErucTpanyy NIEMEHTAPHBIX YACTHII.
Kpyrasriii cron «PyHaameHTanbHbIe
B3aUMOJIeCTBUS. ENMHCTBO
bu3NYECKOIl KApTUHBI MUPAY»

bu6mmotexa I{OK https://
m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro neba. Co3Besaus, sipKue
3BE3/IbI, TUTAHETHI, UX BHIUMOE
nBrxenre. CoHevHas cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk 3ueprun CosHIA U 3BE3 ]

57

3BE3/1b1, UX OCHOBHBIC XaPaKTEPUCTUKH.
3BE3/1BI TIIABHOM MMOCIIEIOBATEIIHFHOCTH.
BryTpeHHee cTpoeHne 3BE3 L.
CoBpeMeHHBIE NIPEICTABIEHUS O
MIPOUCX 0K ICHHUH 1 3BoJorru CoJHIIA U
3BE3

58

Mineunsiii [Tyts — Hama I'anakruxa.
[Tonoxenue n aBmxenne CosHLa B




INanaktuxke. ['anaktuku. YEpHbIe AbIPHI B
Apax rajJaKkTUK

59

Bcenennas. Pa3beranue ramnakTuk.
Teopus bonbiioro B3peiBa. Penukrosoe
u3iyyeHue. MerarajiakTuka

60

Hepemennsie mpoOaeMbl aCTPOHOMHUH

61

KonTponbhas pabora « 91eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YeIIOBEeKa

63

O6o06matomuii ypok. Pois u mecto
(bU3HUKY U aCTPOHOMHHU B COBPEMEHHOM
HAy4YHOU KapTHUHE MHpa

64

O6o0matomuii ypok. Posb ¢puzndeckoit
Teopuu B OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE
MHpa

65

O6o6maromuit ypok. Mecto
¢du3nUecKoil KapTUHBI MUpa B 00I1IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPE/ICTABICHUH O IPUPOEC

66

PesepBHbIi ypok. MarHuTHoe 1oue.
DONEeKTpOMarHuTHas MHAYKIHS

67

Pesepublii ypok. Ontuka. OCHOBBI




cneunaanoﬁ TEOPHUH OTHOCUTCIIBHOCTHU

68 Pesepnsiit ypok. KBantoBas ¢usnka. 1 bu6mumoteka L{OK https:/
DJeMEeHTHI aCTPOHOMHH 1 aCTPOPUZUKU m.edso00.ru/ff0d1784
OBLIEE KOJIMYECTBO HACOB I10 68

[NPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA OBA3ATEJIbBHBIE
YUYEBHBIE MATEPHAUJIBI U1 YYHEHUKA

dusmuka. 10 kiacc. (6bazosbiii ypoBeHns). Msakutes I'.f., Byxosues b.B., Corckuit H.H. (mox pex. IlapdenTheBoi
H.A.)

dusuka. 11 xiacc. (6a3oBbiii ypoBeHb). Mskuiies I'.fI., ByxoBues b.Bb., Yapyrun B.M.(mox pez. ITapdenTheBo
H.A.

®dusuka. 3agaunuk. 10-11 kmacces! - Peimkesuu AT

METOAUYECKHUE MATEPHUAJIbBI IS YUUTEJIA
10 Kj1acc

dusuka. Paboune mporpamMmal. 10—11 kj1acc. bazoBblil u yriiyos€Habi ypoBuu. [llatanuna A.B.
dusuka. [Toypounble pazpaboTku. 10 kinacc. Caypos I0.A.

duzuka. 10 kiacc. (6bazoBbiil ypoBeHb). Msikuiies I'.f., ByxoBieB b.b., Corckuit H.H. (rtox pen. [lapdenTheBOM
H.A))

dusuka. 10 kiace. AnekTpoHHoe npuioxkenue (DVD) k yuebuuky Msakuiesa I'.f., Byxosuesa b.b., CoTckoro
H.H. (mox pen. IlapdenTtheBoit H.A.)

11 KJj1acc

dusuka. Paboune mporpamMmmbl. 10—11 k1acce. bazoBslil u yrimy6nénnbii ypopau. [llatanuna A.B.
duzuka. [Toypounsie pa3paboTku. 11 kiace. Caypos H0.A.

dusuka. 11 k1acce. (6a3oBbiii ypoBeHb). Msakuiies I'.f., Byxosues b.b., Hapyrun B.M.(mox pez. ITapdentneBoit
H.A.)



dusuka. 11 Kiacc. diekrpoHHoe npuwioxkenne (DVD) k yueOHuky MsaxkureBa I'.fI., ByxoBnepa Bb.b., YHapyruna
B.M. (moz pen. [TapdentreBoii H.A.)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1. EnuHast koJuIeKIust M poBbIX 00pa3oBaTeNbHbIX pecypcos, http://school-collection.edu.ru

2.3aHuMaTenbpHast (pu3KKa B BOIIPOCcax U oTBeTax, http://elkin52.narod.ru/

3.Knacchas dusuka. http://class-fizika.ru/
4. dusuka B anumanmsx, https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
5.MuTepakTuBHas (usuka, http://interfizika.narod.ru/index.html

6.l1IxonpHas dusuka. hitps://www.sites.google.com/site/saitpofizike/home

7.Poccuiickas dieKTpoHHas mkoia, https://resh.edu.ru/

8. dusuka. Py, http://www.fizika.ru/

9.All pusuka, http://www.all-fizika.com/

10. ®dusuka Bokpyr Hac. http://physics03.narod.ru/



http://school-collection.edu.ru/
http://elkin52.narod.ru/
http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/
http://www.fizika.ru/
http://www.all-fizika.com/
http://physics03.narod.ru/
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