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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 YpOBHS Ha YPOBHE CpeaHEro oduiero oopazoBanus pa3padboTana
Ha OCHOBE IOJIOKEHUH U TpeOOBaHUIl K pe3yIbTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMBl,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yu€rom (enepaibHOi pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIICTIMU TIpernojaBanus ydeOHoro mpenMera «Pu3mka» B 00pa30BaTeNbHBIX OpraHU3AIMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HamnpaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTUHbI Mupa oOydatouuxcs 10—11 kiaccoB npu o0yueHnH Ux Gpu3MKe Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO Noaxo/a. [Iporpamma o ¢usuke coorBeTcTBYeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeJIMETHBIM pe3yibTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh PEaTM3alluid MEKIPEAMETHBIX CBs3€H (DM3HMKU C €CTECTBEHHO-HAayYHBIMHU
yueOHbIMM NpeMeTaMu. B Hell onpeaesnstoTcst OCHOBHBIE LIETIH U3yYeHUs (PU3UKU Ha YPOBHE CPEHETO
obmero oOpa3oBaHUs, IUIAHUPYEMbIE pPE3YyJIbTaThl OCBOSHHS Kypca (DH3UKH: JIMYHOCTHEIE,
MeTarpeMETHBIC, TPeAMETHBIEC (Ha 0a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® [UIAaHUpPYEMbl€ pe3ylbTaThl OCBOEHHS Kypca (u3uku Ha 0a30BOM YPOBHE, B TOM 4YHCIeE

IIPEMETHBIE PE3YNIbTAThI IO TO1aM O0yUYEeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0ydeHHUs..

®dusnka Kak Hayka o HauOojiee OOLIMX 3aKOHAaX MPUPOAbI, BHICTyNas B KayecTBE y4eOHOIro
IIpeIMeTa B ILIKOJIE€, BHOCUT CYILLIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUM 00 OKpyskaroiieM Mupe. [1IkonbHbII
Kypc (H3UKH — CHCTEMOOOPA3YIOMIMHA JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, IMOCKOIBKY
¢u3nyeckue 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB U SBJIEHHUM, M3ydyaeMbIX XHMHUEH, Ouoioruei,
¢dusnueckoii reorpadueit u actponomuei. Mcrnonb3oBanue 1 akTUBHOE PUMEHEHUE GU3NYECKUX 3HAHUN
OTIpeNIeNIAeT XapaKTep M Pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTHHA B cdepe PHEPreTHKH, TPAHCIOPTa,
OCBOEHUSI KOCMOCA, TOJYyYEHHUs] HOBBIX MAaTE€pPHAJIOB C 33JaHHBIMH CBOWCTBaMHU U JApyrux. M3yuenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ] B YOpMUPOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUPa 00y4aroInxcs,
B (OpMHpPOBAHHE YMEHMH MPUMEHATh HAYYHBIH METOJ IO3HAHUS TNPH BBINOJIHEHUM UMM Y4eOHBIX
HCCIIE0BAHMM.

B ocHOBY Kypca Gpu3nku 115t ypoBHS CpeIHET0 00111eT0 00pa30BaHus TOJIOKEH PSJ] UJIeH, KOTOphIE
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmumocmu. B cOOTBETCTBHUM C HEHl Kypc SIBJISETCS JOTMUYECKH 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pas3AenoB (U3MKHM, BKIOYAET KaK BONPOCHl KIIACCUYECKOW, TaKk H
COBpEMEHHOM (PU3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C HeW Marepuall Kypca (QU3MKU OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzauus mpeanojiaraeT MUCHOJIb30BaHUE T'yMaHUTAPHOTO
MoTeHIKana GU3NYeCcKol HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (U3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasiennocmu. Kypc QU3MKu npeamnoiaaraeT 3HaKOMCTBO € HIMPOKUM KPYToM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcs IOCPEICTBOM BBEICHUS AIEMEHTOB COAEPKaHMs, TOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHHMKH U TEXHOJIOTHH, a
TaKxke 00CyKAeHUs TPOOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacHOCTH.



CrepxHEBBIMU 3JIEMEHTaMH Kypca (PHU3UKH Ha YPOBHE CPEHEro OOIIero oOpa3oBaHUsl SBIISIOTCS
¢usnueckne Teopun (GopMHpPOBAHUE MPEICTABICHUNA O CTPYKType MOCTPOCHHS (U3UUECKON Teopuw,
ponu pyHIaMEHTaIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MIPUPOJIE, TPAHHUIIAX
MPUMEHUMOCTH TEOPUIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eATEIbHOCTHBIN MOAXO0J B Kypce (U3MKU peaau3yercs Mpexae BCero 3a CYET
OpraHU3aIMH KCIIEPUMEHTAIBHON IeATEIbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca GU3NKU
— 3TO HCHOJB30BAHHWE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1IAOOPAaTOPHBIX
paboT, KoTopbie B porpamme o (pusuke oObeAMHEHBI B OO CIIMCOK YYEHMYECKUX MPAKTHUYECKUX
paboT. Beizenenue B ykazaHHOM IepedHe Ja00paTOpHbIX paboT, MPOBOIUMBIX AJIE KOHTPOJIS U OLEHKH,
OCYIIECTBISICTCA YYaCTHUKaMU 00pa30BaTEIbHOTO MPOIEcca UCXO0 11 U3 0COOEHHOCTEH IITaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpm 3TOM OOecrieunBaeTcsi OBIAJEHUE OOYYAIOIUMUCS YMEHHSIMHU
MIPOBOANTH KOCBEHHBIE M3MEPEHUS, UCCIIEeI0OBAaHUS 3aBUCUMOCTEN (U3UYECKUX BEITUYHMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHue ynensieTcsl pelIeHHI0 pacu€THBIX M KaueCTBEHHbIX 3aaay. Ilpu stom g
pacu€THBIX 3aJad NPUOPUTETOM SIBISIIOTCSA 3aJadyd C SIBHO 33JaHHOM (PHU3MUYECKOW MOJENbIO,
MO3BOJISIIOIINE IPUMEHSATh U3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. J{Js kauecTBEHHBIX 3aa4 IPUOPUTETOM SIBIISIOTCS 3aJaHUsI Ha
OOBSICHEHUE TPOTEKaHHUs (PU3MUECKUX SBICHUH M IPOIECCOB B OKPYXKAIOMICH >KHU3HM, TpeOyromme
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusmu OI'OC COO k marepuanibHO-TEXHUYECKOMY OOECIIEUEHUIO
yueOHoro mporecca 6a3oBbli ypOBEHb Kypca (GU3UKH HA YPOBHE CPEAHET0 001Iero 00pa3oBaHus 10JKEH
M3y4aThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa (PM3MKH WIM B YCIIOBHSIX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTe QHU3UKK JODKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyIOBaHME MAJisl BBIOJHEHHUS YKa3aHHBIX B Iporpamme Mo (pu3mke y4eHHUECKUX
MPAKTUYECKHUX PadOT U AEMOHCTPALIMOHHOE 00OpYyI0BaHHE.

JlemoHcTpanroHHOe 000pyaoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAaIbHON
JIOCTaTOYHOCTH U 00ECleynBaeT MOCTAHOBKY INEPEYUCIEHHBIX B Mporpamme Mo (pusuke KIHYEeBBIX
JEMOHCTpalMi Ui HMCCIENOBaHMSA H3YYaeMbIX SIBIEHHMH M MPOLECCOB, HMIHUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 00OpyIOBaHHE MAJsl YYEHHUYECKHX IPaKTUYECKUX padboT dopmupyercs B BHIE
TEMaTUYECKUX KOMILJIEKTOB M 00ECIEeUMBAETCA B pacyére OJHOrO0 KOMIUIEKTa Ha JBYX OOYyYaroIIHUXCS.
TemaTnueckue KOMIUIEKTHI Ja0OPAaTOPHOTO 00OPYOBAHUS JOKHBI OBITH MOCTPOEHBI HA KOMIIEKCHOM
HCIOJIb30BAHNH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BU/JIE IU(PPOBBIX 1a00paTOPUid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3MKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpeca M CTpeMJICHHs OOydaroIluxcs K HaAyYHOMY H3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BHUTHE NPEJICTABICHUI O HAYYHOM METO/I€ MO3HAHUS U (OPMHUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opMHUpPOBaHHME HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHUS MaTEePUU
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHUpOBaHME YMEHHUH OOBSACHATH SIBIEHUS C HCIOJb30BAaHUEM (PU3MUECKUX 3HAHUN WU
HAYyYHBIX JJ0Ka3aTeIbCTB;

e (opMHUpOBaHME NPEICTABICHUN O posu (PU3MKM AT Pa3BUTHUSA JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUI.



JlocTuxkeHue 3TUX Leneld 00ecreuynBaeTCsl pelleHueM CIeIyIoMX 3a/1a4d B Mpoliecce U3ydeHUs
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHMs:

e 1puoOpeTeHre CUCTEMbI 3HAHUH 00 0OIINX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYass MEXAHHUKY, MOJICKYISApHYIO (PU3HKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO (DHM3HKY U
AJIEMEHTHI acTPOYU3UKY;

e (opmupoBaHHE YMEHHUIl MPUMEHATH TEOPETHUYECKHE 3HAHUS JJIsi OOBSCHEHHS (PU3NUECKHX
SIBJIGHUW B IPUPO/JIE U JUUIS IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB PEIHICHUS PA3IMYHBIX 33]ad C SBHO 3a/laHHOHN (HU3HUECKON MOJENBIO,
3a/la4, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CcO37aHue (U3MYECKON MOJEeH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;

® [OHMMaHWe (PU3MYECKUX OCHOB U NPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIYIO CPENY;

® OBJQJICHUE METOJAMH CaMOCTOSITEJIbHOTO IUIAHHUPOBAHUS U TPOBEIACHHUA (HU3UUYECKHUX
HKCHEPUMEHTOB, aHAIM3a W WHTEpPIpeTaluu HWH(GOPMAIMH, OIPENEICHUS JTOCTOBEPHOCTU
MOJTyYEHHOTO PE3yIbTaTa;

e Cco3JaHHe YCIOBHMM Il Pa3BUTHUS YMEHUU TPOEKTHO-HCCIIENOBATENBCKON, TBOPYECKOM
JeSITeTbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIif ypoBEeHB) HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusl OTBOAUTCA

136 gacoB: B 10 knacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJEINiO).

[Ipemaraemerii B mporpamMme 1o (QHU3UKE IMEpPEeYeHb JIAOOPATOPHBIX W TPAKTHUECKUX PadoT

SBIISIETCS PEKOMEHIOBAHHBIM, YUUTEINb JIeJIaeT BHIOOP NMpPOBENEHUS J1a00paTOPHBIX paboT M OIBITOB C
y4€TOM UHIUBUIYATbHBIX OCOOCHHOCTEH 00yJaroImuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npupoxae. Hayunble Meroasl IO3HAaHMsS OKpyxkaromero wmupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.
MogenupoBanue (pu3nYecKuX siBiIeHUH 1 npoueccos. Hayunslie runoressl. @uznueckue 3aK0HbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpUHITUT COOTBETCTBHUS.

Poinb 1 Mecto ¢pusuku B GopMupoBaHHH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUYECKON
JESATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

Amnanorosblie U U(PPOBbIE U3MEPUTEIBHBIE TPHOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannyeckoe aBmwkeHHe. OTHOCHUTENBHOCTh MEXaHWYECKOro BmkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE MaTepHabHOM
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KoOpAUHAT. ClI0KEHUE NTEPEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBMKeHue. ['paduku 3aBUCHMMOCTH KOOPJAUHAT,
CKOPOCTHU, YCKOPEHHS, ITyTH U TIEPEMEIICHHUS MaTEPUAIbHOM TOYKH OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonuueliHoe nBHxeHHe. J[BH)KEHHME MaTepUalbHOM TOUKHM IO OKPYKHOCTHU C MOCTOSHHOW IO
MOJYJIO CKOpPOCTBIO. YTJOBasi CKOPOCTb, JIMHEWHas CKOpocTh. Ilepmonm u yactora oOpalieHwus.
LlenTpocTpeMUTENEHOE YCKOPEHHE.

TexHnueckue ycTpocTBa U MPAaKTUUECKOE TPUMEHEHUE: CITUOMETP, ABUKEHUE CHAPAIOB, IEIHBIE U
pEMEHHBIE Mepeayun.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, UUTFOCTPAIIMS KWHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cCBOOOHOTO MMaICHHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUST MEXAY MyTSMHU, IPOUICHHBIMU TEJIOM 3a TOCIIEIOBATEILHBIC PABHbBIC

MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.
N3yuenue nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.
N3ydenue nBuxkeHus Tea, OPOIMIEHHOTO TOPHU30HTAIBHO.
Tema 2. /lunamuka

[Ipunnnn otHocutenbHOCTH ['amunes. IlepBwiii 3akoH HeroToHa. MHeprumanbHbIE CHCTEMBI
OTCYETAa.

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoii 3akoH HeroToHa /17151 MaTepuanbHOM TOUKH.
Tpetuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsxectd. [lepBas kocMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHus (1mokosi, ckoiapxeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJIb>KEHUS U cuiia TpeHus nokos. Koadunuent tpenus. Cuia conpoTUBIECHUS MTPU IBUKEHUH Teja B
XKUJKOCTH WIH rase.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [iieuo cuibl. Y ciioBHs paBHOBECHUS TBEPIOIO TeEIA.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: MOAIMITHUKY, JBUKEHNE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnosxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JieOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NObEME U NaJCHUH.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U PE3SUHOBOM 00pasIe, OT UX
nedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynec MmaTepraabHON TOUKH (Tela), CUCTEMbI MaTEPUATIBHBIX TOUEK. MIMIysIbC criibl 1 U3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl UMIyjbca. PeakTuBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sneprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenunansHas »dHeprus. IloTeHuuanbHass >Heprus ynpyro J1eOpMHUPOBAHHONW MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnnuaneHble U HEMOTEHIMAIbHBIE CHIIbL. CBSI3b pabOThl HEMOTEHIMAIBHBIX CUJ C U3MEHEHUEM
MEXaHWUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuyeckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NMPYKUHHBIA MUCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATLHON SHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMYECKOM SHEpruu Teja Ha MpUMepe
PacTsKEHUS PE3UHOBOIO XKIyTa.

Pa3nea 3. Mosekynsipuasi pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHbBIE TIOJOXEHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH U HUX ONbITHOE OOOCHOBAaHUE.
BbpoynoBckoe apmxkenue. Judpdys3us. Xapakrep ABMKEHHS W B3aUMOICHUCTBUS YacTHUI[ BEIECTBA.



Mopnenu CTpoeHHs Ta30B, JKUIKOCTEH U TBEPIBIX TEN M O0BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX
Mojenel. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

TennoBoe paBHOoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens wuzneanpHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUH
UACaIbHOTO Ta3a. AOCONIIOTHAS TeMIleparypa Kak Mepa CpeJHeld KHHETHYECKOW SHEpruH TEIIOBOTO
nBrkeHns yactul rasza. lkama temnepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHUEe MenzeneeBa—
Kianeiipona. 3akon /lansTona. M30mporneccsl B H1€anbHOM ras3e ¢ IOCTOSSHHBIM KOJINYECTBOM BEIIECTBA.
I'paduueckoe npeacTaBiIeHnEe U30MPOLIECCOB: N30TEPMa, H30X0pa, n300apa.

TexHnuyeckue ycTpoiicTBa U PAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThI, MOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BellecTBa, (poTorpadguu MOJNEKYd OpPraHuYecKuX
COCIMHECHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUPYIOLIas PUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbITHL, WIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenre maccbl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHl 00bEMa KOMHATHI,
JTABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonuHaMudeckasi cucteMa. BHYTpEHHSSI SHEPrys TEPMOAMHAMHYSCKON CUCTEMBI U CIIOCOOBI €
n3MeHenus. KonnuectBo TemnoTel U pabora. BHYTpeHHsS 3HEprus 0AHOATOMHOI'O HJ€ajIbHOrO rasa.
Buasl Temonepenauu: TemIONPOBOIHOCTh, KOHBEKLIUS, U3ITyUYEHHUE. Y IeTIbHAs TEIIIOEMKOCTh BEILIECTBA.
KonunuecTBo TEmoThl pu TeIionepeaaye.

[Tonsitue 06 agunabaraom mpouecce. [lepBriit 3akoH TepMoarHaMuKH. [IpuMeHeHrne epBoro 3akoHa
TEPMOJMHAMUKU K n3onporneccam. I'paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMmoanHamMuku. HeoOpaTuMocTh MporieccoB B IpUPO/IE.

TernnoBsie MammHbL. [IpUHIUMTIBL A€HiCTBHS TEIUIOBLIX MamuH. [IpeoOpa3oBaHus SHEPTUH B TEIIJIOBBIX
MamHax. Koaddumuent nonesnoro aeiicrsus teroBoi mamuubl. Hukin KapHo u ero xoagdunueHt
MI0JIE3HOTO AEUCTBUSI. DKOJOTUYECKHE MPOOIEMBbI TEMIOOHEPIETUKH.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOe MPUMEHEHHUE: IBUTATeNlh BHYTPEHHETO CTOPaHusl, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYyTpeHHEW SHEPTUU Tejla MPHU COBEPIICHUH PAaOOTHI: BBUIET MPOOKU U3 OYTHUIKU O
JeCTBHEM CXAToro BO3JyXa, HarpeBanwe »ddupa B JaTyHHOH TpyOke myTéM TpeHUs
(BUIEOIEMOHCTpAIIHS ).

N3meneHue BHyTpeHHEH dHeprun (TeMIepaTyphl) Tella IpH TeIionepeade.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Mopenu nmapoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanus eeujecmea. Pazosvie nepexool

[TapooOpazoBanue u KoHaeHcanus. McnapeHue u kuneHue. AOCONIOTHAS W OTHOCHUTEIbHAs
BIQKHOCTh BO3AyXa. HachelleHHBIH map. YenbHas TemioTa MmapooOpa3oBaHus. 3aBHUCHUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpHcTaioB. JKunkue

kpuctamuiel. CoBpeMeHHbIe MaTepraibl. [[1aBnenne u KpucTayum3anus. Y IenbHas TEIUIOTa IIaBICHHS.
CyOmmmartusi.

YpaBHEHHE TEIJIOBOTO OanaHca.
TexHUUeCKUE YCTPONMCTBA M MPAKTUYECKOE MPUMEHEHHE: TMIPOMETP M ICHXPOMETP, KaJOPHUMETD,

TEXHOJIOTHH TIOJTy4eHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MTAPOB.
Kunenne IIpU MMOHMKCHHOM IaBJICHUU.
CriocoObl U3MepeHUs BIaXKHOCTH.
HaGntoneHue HarpeBaHUs U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.
JleMOHCTpanust KpUCTaJLJIOB.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka
Tema 1. Inekmpocmamuka

Onektpu3zanusl Tel. OJEeKTpUYecKud 3apsia. JlBa Buaa 3yekTpuueckux 3apsanoB. [IpoBoaHuku,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akon Kynona. TodeuHbIN 3JIEKTpUUECKUI 3apsii. DIEKTPUUECKOE TOJIE.
HamnpsoxkénHocTs  dnektpuyeckoro noiid. lIpyHIMnD cynepnosuuuy 3JIEKTpUYECKUX IoJIed. JInHuM
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snextpocratuueckoro mnoss. [lorenmman. PasHocTs moreHnuanoB. IlpoBoaHuku u
JIUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. J(UaaeKTpuueckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KonaeHcaTop. DneKTpoEMKOCTh INIOCKOTO KOHJIEHCATOpa. DHEPrHsl 3apsKEHHOrO
KOH/JIEHCATOopA.

TexHnueckue ycTpoiicTBa UM NPAKTUYECKOE IPUMEHEHHE:  AJIEKTPOCKOMN,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJAEHCATOpP, KOMMPOBAJIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anMopeicTBre HadIEeKTPU30BAHHBIX TEIL.

DIEeKTPUUYECKOE TI0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMBNIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOpa OT IUIOIIAIN IUIACTHH, PACCTOSHUS MEXIY
HUMHU U TUIIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunpix cpeoax

DNIEKTPUUYECKHUI TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTpUUECKOro Toka. Mcrounuku toka. Cumia Toka.
IlocTOsTHHBII TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka LHenu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONpOTHBIEHHE BenlecTBa. llocienoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora QJICKTPHUYICCKOI'0 TOKA. 3akoH I[)KO}’JBI—.HCHLI&. MOIIIHOCTB SJICKTPUYICCKOTO TOKA.



ONEeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE HMCTOYHMKA TOKa. 3akoH Oma Juisl MOJIHOU
(3aMKHYTOH) 25IeKTpuueckoit emu. KopoTkoe 3aMbIkaHue.
OJNEeKTpOHHAs MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAIJIOB OT

TeMueparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKuid ToK B Bakyyme. CBOICTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHAass U IMPUMECHAs NPOBOJUMOCTH IOJYNPOBOAHUKOB. CBolicTBa p—N-
nepexoza. IloxynpoBogHuKoBbIE TPUOOPBHI.

DNEeKTpUUECKUH TOK B PacTBOpax M pacijiaBax AJIEKTPOJIUTOB. DJIEKTPOIUTUUYECKAs JAUCCOLMALIMSL.
DIEKTpOIH3.

DneKkTpruyecKHil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoilcTBa M NPaKTUYECKOE IMPUMEHEHHUE: aMmIepMeTp, BOJIBTMETP, peocTar,
MCTOYHHUKH TOKa, 3JICKTPOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPHI M (OTOPE3UCTOPHI, MOIYINPOBOIHUKOBBIA HOI,
rajbBaHMKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb CONPOTHUBIIEHUS LMIMHAPUYECKUX MPOBOAHMKOB OT JUIMHBI, IJIOIAAN MOINEPEUYHOro
CeUeHMsI U MaTepHaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3aeKTpoABMKYIIeH cuibl. KopoTkoe 3aMbikaHNe ralbBaHMUECKOI'O 3JIEMEHTA U
OLIEHKa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIOB OT TEMIIEPATyphI.

[IpoBOIUMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHHUSL.

Hab6mronenue snexrpomnusa.

MexnpeamerHblie CBA3U

N3zyuenue kypca ¢puszuku 6a3oBoro yposHs B 10 Kiacce oCyIIECTBIISETCS C YUETOM COJIEpKaTEIbHbBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsimusi, CBS3aHHBIE C M3yUYEHHUEM METOJIOB HAy4YHOT'O IO3HAHHUA: SIBJICHHE,
Hay4HbIl (¢akT, Tunoresa, (¢uzMyYecKkas BEIUYMHA, 3aKOH, TEOpHUs, HAONIO/IEHHE, SKCIEePUMEHT,
MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: peumieHUe CUCTEMbl YpaBHEHHH, JUHEWHas (QyHkuus, napaboia, runepbona, ux
rpaduKu U CBOICTBA, TPUTOHOMETpUYECKNE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U UX MMPOEKIIMM Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mmexanudeckoe JIBM)KEHUE B )KMBOH Mpupoe, Tuddy3us, 0CMOC, TEII00OMEH KHUBBIX
OpPraHu3MoOB (BU/IbI TEIUIONEPEIauH, TEIIIOBOE PABHOBECHE), HIIEKTPUUECKHE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs
Macca, TEIJIOBble CBOMCTBA TBEPABIX TeJ, *KHUAKOCTEH W ra3oB, 3JIEKTPHUECKHE CBOWCTBAa METAJLIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINS, TaJIbBAHUKA.

l'eoepaghus: B1a)KHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeodpazoBaHue IBUKEHHUH C HCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHHSI B TEXHHKE,
MOJLINITHUKY, UCIIOIb30BAaHUE 3aKOHA COXPAHEHMsI UMITyJIbca B TEXHHMKE (pakeTa, BOJOMET U ApYyTue),
JBUTaTellb BHYTPEHHErO CrOpaHMs, MapoBas TypOWHa, OBITOBOM XOJOAWIBHUK, KOHIHUIIMOHED,
TEXHOJIOTUH MOJIYYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHUH,



ANEKTPOCTATUYECKAsT 3allUTa, 3a3€MJICHHE JJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIA MPHUHTED,
AJIEKTpOHarpeBaTesibHble MPUOOPHI, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, ralbBaHHUKA.

11 KJIACC

Pasznea 4. JjekTpoauHaMuUKa
Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarnutHoe none. Bektop
MAarHuTHOM MHIAYKUWHU. [IpHHIMI Cyneprno3uiuy MarHUTHBIX NOJIEW. JIMHMM MarHUTHOW MHAYKIUU.
KapTtrna nuHuii MarHUTHOM MHAYKLIMH M1O0JIS TOCTOSSHHBIX MAarHUTOB.

MarnuTHOE 1oJie MPOBOJHUKA C TOKOM. KapTuHa JMHMI MHAYKIIMUM MarHUTHOTO MOJI JJIMHHOTO
[IPSIMOTO0 IPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHHUKA, KAaTYyIIKH ¢ TOKOM. OmnblT Dpcrena.
B3aumozeicTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MoAyinbp W HampaBieHHE. JIBHKeHUE 3apsyKEHHOM YacTULBl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumnsl Jlopeniia.

SIBneHue 3MeKTPOMarHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKLIHU. DJIEKTPOJBUKYIIAS
cujia MHAYKLIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUuu Papanes.

Buxpeoe snekrpruueckoe mnoje. DIEKTPOABUKYILAs CUJIa MHAYKIUU B MPOBOJHMKE, JBUKYILIEMCS
IIOCTYIIATEJIBHO B OJJHOPOXHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBIE€HNE CAMOMHAYKLIMH. DJIEKTPOABUKYILAS CHIIa CAMOMHIYKIUU.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TO0JIE.

TexHuyeckue ycTpolcTBa M MPAKTUYECKOE MPHUMEHEHHUE: MTOCTOSHHBIE MarHUTHI, 3JIE€KTPOMAarHUThI,
3JEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpasuio JleHua.

3aBUCUMOCTbD 3JIEKTPOJIBUKYIIEH CUIIBI UHIYKIIMH OT CKOPOCTH M3MEHEHHSI MarHUTHOT'O TIOTOKaA.

SIBrieHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3y4eHre MarHUTHOTO TOJISl KaTyIIKH C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SBIEHUS 3I€KTPOMArHUTHON MHIYKIUU.

Pa3nen 5. Kojiebanusi 1 BOJITHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumusle Kojaedoanus
Konebatenpnas cucrema. CBOOOAHBIE MeXaHWYECKHE KojeOaHUs. [apMoHMYecKue KoyeOaHwUs.
[Tepuon, wactora, amrumutyna u (aza konebanuit. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUA MasTHUK.
VYpaBHeHHE TapMOHUYECKHX KoseOanuii. [IpeBpaiiieHue sHeprun Npu rapMOHNYECKUX KOJIeOaHUX.



KonebarenbHblit KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHs B UCaTbHOM KoJeOaTeTbHOM
KOHTYype. AHAJIOTHsI MEKy MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMH Kojiebanusamu. @opmyna TomcoHa.
3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOjeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaromux KonebaHusax. BeiHyk1eHHbIe MexaHnuecKue konebanus. Pesonanc.
BreIHYKICHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHUSI.

[Tepemennbiii TOk. CHUHYCOMIAIBHBIA TMEPEMEHHBIA TOK. MONIHOCTE NEPEMEHHOr0 TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA M HATIPSKCHHUSL.

Tpancdopmarop. IlpomsBoxacTBo, Tmepenaya ©  MOTpeOJICHHE  DJICKTPUYECKOH  SHEPIuu.
DKOJIOTHYECKHE PUCKU TIPU TIPOU3BOJCTBE IEKTPOIHEpTruu. KynbTypa HCroib30BaHus 3IEKTPOIHEPT U
B [TIOBCE/IHEBHOM KU3HHU.

TexHuyeckue ycTpoicTBa M MpPAKTHUYECKOE IMPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK, T'€HEepaTop
MEPEMEHHOTO TOKA, IMHUU 3JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiebaTeaIbHOM CUCTEMBI (MIPY>KUHHBIM HIIM MAaTEMaTHUECKUNA MAITHHUK ).

Hal6mronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHu .

OcmorpamMMsl (3aBUCUMOCTH CHJIBI TOKa U HANpPSsDKEHUS OT BPEMEHH) ISl AJIEKTPOMAarHUTHBIX
KoJ1e0aHu.

Pezonanc mpu mocnenoBaTeIbHOM COCIMHEHHHM PE3UCTOpa, KATYIIKHM WHAYKTHBHOCTH U
KOHJICHCATOpA.

Mopenb TUHUY 3IEKTPOIIEpPeIauH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHUO/IA MAJIBIX KOJICOAHUN Tpy3a Ha HUTU OT JUTMHBI HUTH M MAacChl
rpysa.

HccnenoBanue NnepeMEHHOro TOKa B LEMM M3 IOCIEAOBAaTENIbHO COEIMHEHHBIX KOHJAEHCATOopa,
KaTyIIK{ ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuueckre BOJHBI, ycIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JUTHHA
BosHEL. [lonepeunsie u mpoaonbHbIE BOMHBEL. HTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJNEeKTPOMarHuTHBIC BOJHBI. YCJIOBUS HM3JIy4€HHUS OJCKTPOMAarHUTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, V B anekrpomarautHO# BomHe. CBOICTBa 3JIEKTPOMArHUTHBIX BOJH:
OTpakeHue, MperoMJIeHHe, onspu3anus, nudpaxius, narepdepernrs. CKopocTs dMEKTPOMAarHUTHBIX
BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJTH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Pagronokanus.

DJEeKTPOMArHUTHOE 3arpsi3HEHHE OKPYIKAIOIIEeH Cpebl.

TexHuyeckue ycTpolicTBa ¥ MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI,

YIbTpa3ByKOBasd AUArHOCTHKAa B TCXHUKE W MCAUIMHE, paaap, pa)]I/IOHpI/IéMHI/IK, TCJICBU30P, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IBHBIX BOJH.
Koneb6mromnieecs Teno kak HICTOYHUK 3BYKA.

HabGmronenne oTpaykeHrs U PEIOMIIEHUS MEXaHUYECKUX BOJTH.
Ha6monenue natepdepeHny U AuPpakini MEXaHUIECKUX BOJH.
3BYKOBOM PE30HAHC.



HabnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 9aCTOTOW KOJIeOaHUH.

HccnenoBanne CBOMCTB 5SJIEKTPOMAarHUTHBIX BOJH: OTpPa)KCHHE, MPEJIOMIICHHE, MOJsIpU3anus,
mudpakmus, HHTep(epeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamosimHEHOE pacnpoOCTpaHEHUE CBETA B OJHOPOIHOM cpeae. JIyd cBera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIIOTHBIN NOKa3aTenb npeaomieHus. [lonnoe
BHYTpEHHee oTpaykeHue. IIpenenbHblil yroi MoJaHoro BHyTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparomue u pacceuBaroiie TuH3bl. ToHkas auH3a. DOKYCHOE paccTOsSHUE U ONTHYECKas CUIIa
TOHKOH JuH3BI. [locTpoeHne n3o0paskeHui B COOMPAIOLINX M pacCEMBAIONIMX JIMH3aX. DopMylia TOHKOM
JIMH3BI. Y BEeIUUEHHUE, JaBAEMOEC JIMH30M.

[Ipenensl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKH.

Bonnosas ontuka. Wutepdepenmus cera. KorepeHTHble HCTOYHMKHU. YCIOBHS HaOIOJIEHUS
MaKCMMYMOB W MHHHMYMOB B HHTEp()EPEHUMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakius ceeta. Judpakinuonnas pemeérka. YciaoBUe HaONIONCHUS TJIABHBIX MaKCUMYMOB MpH
MaJeHUH MOHOXPOMATHYECKOT0 CBeTa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHnueckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: 0UKH, JIyTa, (oToanmapar, mpoeKIHOHHBII
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEeHIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHue, OTpaKEHUE U peoMieHHe cBeTa. OnTrudeckue npruoopsl.

[TonHOE BHYTpEeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanmne cBOWCTB U300paKeHHi B TUH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue nunrepdepeHimu ceera.

Ha6mronenue qudpakuun cera.

Habmtonenue nucnepcuu cBeta.

[losydyeHune ciekTpa ¢ HOMOIIBIO IIPU3MBI.

[Tonydenue cekTpa ¢ HIOMOIIbIO TU(PPAKIIOHHON PELIETKY.

Habutoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne nokasaresns NpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paXKeHH B TMH3aX.

HaGmronenue qucnepcun cera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'panuipl IPUMEHUMOCTH KJIaccudecko MexaHuku. [locTynaTsl cienuanbHOM Teopun
OTHOCHUTEJILHOCTH: NHBAPHUAHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH
DUHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALEHUE JITUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIB. DHEPTHUS TIOKOS.

Paszpen 7. KBanToBas pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®otonbl. opmyna [Inanka cBsi3u HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.



OtkpeiTe u uccnenoanue (ororddexra. Ompitel A. I'. CromeroBa. 3akoHbl ¢orodddekra.
VYpasuenue DitnmreitHa s potodddekra. «KpacHas rpanuimay Gorodddexra.
JaBnenne cBera. OnwiTel [1. H. JIeGenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoHCTBa M MpaKTHYECKOE NMPUMEHEHHUe: (HOTOdIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOAUO/.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE C IUHKOBOU IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.
CBeTOoauOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnbiTe Pezepdopaa o paccesauto o -uactuil. [Ltanerapaast Moienb aToMa.
[Tocrynatel bopa. U3nydyenue u noruomienrne pOTOHOB MPHU MEPEX0/ie aTOMa C OJJTHOTO YPOBHS SHEPTUU
Ha npyroi. Buasl cnektpoB. CHieKTp YpOBHEUW SHEPTUHU aTOMa BOJOPOIA.
BoustHoBbIE cBOMcTBa yacTull. Bomubl ne bpoinsa. KopryckynsspHO-BOJHOBOM Tyanu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.
TexHuyeckue yCTpOHCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIM aHamu3 (CHEKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Habmroienue nuHeHYaThIX CIeKTPOB U3IIYUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
Hab6mronenue nuHeiRyaToro criekTpa.
Tema 3. Amomnoe a0po
DKCIepUMEHTHI, J10Ka3bIBAIOIINE CII0)KHOCTh CTPOEHHUS A1pa. OTKpBITHE PATUOAKTUBHOCTU. OTBITHI
Pezepdopna mo onpeneneHuio coctaBa paauoakTUBHOro usnydeHnus. CBoicTBa anbda-, Oera-, ramma-
u3NlydyeHus. BnusHue pairoakTUBHOCTH HA )KMBBIE OPTAHU3MBI.
OTkpbiTHE TIpOTOHA U HeiTpoHa. Hyknonnas monens sapa I'eiizenOepra—lBanenko. 3apsan sjapa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. DIEKTpOHHBIH W  TO3UTPOHHBIM  OeTa-pacman. ['amma-usmyudeHue. 3akoH
pasMoOaKTUBHOIO pacnaja.
DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
AnepHsle peakunu. JleneHre U CUHTE3 SAEp.
SAnepuwiii peaktop. Tepmosnepusiit cuHTe3. [IpoOnembl M NEPCHEKTHUBHI SACPHOM SHEPreTHKU.
DKOJIOTHYECKHE ACIEKTHI SIIEPHON YHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOCHHUS U PETUCTPALIUH SJI€MEHTApHBIX YacTHII.
OyHaamMeHTaabHbIe B3auMoeiicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHME: JO3UMETp, KaMmepa BuibcoHna, saepHbIN
peakTop, aToMHast 6om0a.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).
Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3NKH



Oransl pa3BUTUS acTpoHOMHUU. [TpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bup 3Bé3qH0ro Heba. Co3Besnus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABHIKEHHUE.

Conneunas cucrema.

Connue. ConneuHass akTMBHOCTh. Mcrounuk sHeprun ConHua u 3BE374. 3BE3/ABI, UX OCHOBHBIE
XapakTepUCTUKU. Jluarpamma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTBbY». 3BE3JbI  IJIABHOM
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY Ul 3BE3] IVIABHOM IOCIJIEJOBATEIbHOCTH.
BuytpeHHee cTtpoenue 38€31. COBpeMEHHbIE IIPEICTABICHUS O IPOUCXOKACHUU U 3Boronu CosHua u
3BE3/. DTarbl )KU3HU 3BE3NL.

Mneunslii [1yts — Hamia ["anaktuka. [lonoxenue n quxenne ConHua B [anaktuke. TUIlbl ranakTuk.
Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B AIpaX raJIaKTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akoH Xa06ma. PazOeranue ramaktuk. Teopust boinbmioro
B3pbIBa. PenukroBoe usinydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaOnronennss HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMIBIOTEPHBIX HPUIIOKECHUN JUIS
OTIpeJIeIICHUS MOJIOKEHHSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/usi CeBepHOro
MIOJIyLIApHS U APKHE 3BE3MBIL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maroniee NoBTOpPeHUE

Poinb ¢pu3uKy 1 aCTPOHOMHH B 3KOHOMHUYECKOH, TEXHOJIOTHIECKOM, COLMAIIEHOM U 3THYECKOH cepax
JeSTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHHE MHpa,
poinb ¢uznyeckoll Teopuu B (HOPMUPOBAHMM NPEACTABICHUH O (PU3MUECKOW KapTUHE MHUpPA, MECTO
¢u3nvecKkoil KapTUHBI MUpPa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX INPEICTABICHUI O
IIPUPOJIE.

MexnpeamMeTHbie CBSI3H

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHs B 11 Kkijacce ocymiecTBiasercs ¢ y4ETom
COJIEPKATENIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH, OMOJIOTHUH, XUMHUH, reorpadpuu U
TEXHOJIOTUH.

Mescnpeomemuvie nousmus, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAYYHOI'O MO3HAHUSA: SIBJICHUE,
Hay4HbI (akT, Tunoresa, (u3MyecKkas BEIUYMHA, 3aKOH, TEOpus, HaONIOEHHE, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPbI M MX IPOEKLIHU HA OCU
KOOP/IMHAT, CJOXXEHHWE BEKTOPOB, IPOMU3BOJHBIC DSJIEMEHTApHbIX (YHKIMHA, NPU3HAKU 10a00us
TPEYTroJIbHUKOB, OIIpeIeiIeHHE IIIOLaIN IUIOCKUX GUryp u o0bEma Ted.

buonocus: snextpuueckue SBIEHUS B KUBOW Npupoje, KojedaTeabHble IBUKEHHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NPUPOJE, ACHCTBUE paliallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasl CTPYKTypa TBEPIABIX TEJ, MEXAHU3MBbI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIIETKY, CIIEKTPAIbHbBIN aHaAIN3.

l'eocpagpua: wmarHuTHBIE TMONIOCA 3€MJIM, 3K MAarHUTHBIX pyaA, (OTOChEMKA 3E€MHOM
MTOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonocusi: TUHUM DJEKTPONEPENad, TIE€HEpaTOp IEPEMEHHOIO TOKa, JJIEKTPOABHUIAaTENb,
WHAYKIMOHHAs TIe4yb, pajap, paJuolNpHEMHUK, TeNeBU30p, aHTeHHa, Tenepon, CBU-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npeamera «®dusmkay Ha ypoBHE cpeaHero odmiero odpasoBaHus (Oa30BbIi
YPOBEHB) JOHKHO 00ECIICUUTh JOCTHKEHHUE CICAYIOMNX JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yibTaThl OCBOEHUS YueOHOTo npeamera «Du3ukay T0JKHBL OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTH 00YYarOIIUXCs PyKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEN JTUYHOCTH,
CHUCTEMOW UEHHOCTHBIX OpHEHTALWi, TIO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIeCTBa, paCIIMpPEHHE >KU3HEHHOTO OIbITa U OIbITA
JESATENIbHOCTH B MPOIECCE pean3allii OCHOBHBIX HAMpPABICHUM BOCIUTATEIbHON ACSITENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:kIaHCKOro BOCHUTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa;

NPUHATHE TPATUIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IECHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPEcax IpakJIaHCKOro 00IIecTBa, y4acTBOBATh
B CAaMOYIPAaBJIEHUU B 00pa30BaTeIbHON OpraHN3aIiy;

YMEHHE B3aMMOJICHCTBOBATh C COI[MAIILHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSAMHU H
Ha3HAuYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATEITFHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM POCCHHUCKHX YYEHBIX B
obnacTu UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIIGHMBATh CHTYAllMI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIOYas ACTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3Iu4yHbIM cdepaMm MpodecCHOHATBbHON JESTENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(GU3UKON W TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP Oymymiel mpodeccuu W pean30BhIBAThH
COOCTBEHHBIC )KH3HCHHBIC TUTAHBL;

TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 007acTH (PU3UKH HA TPOTSHKEHUU
BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTB IKOJIOTHUECKON KYIBTYPBI, OCO3HAHHUE TII00ATBHOTO XapaKTepa SKOIOTHIECKUX
npobiewm;



MJJAHUPOBAHUE M OCYIIECTBJICHUE NEHCTBUM B OKPYKAIOLIECH Cpele Ha OCHOBE 3HAHMS LeJel
YCTOMUYMBOIO PAa3BUTHS YEIIOBEUECTBA;

paclIipeHHe ONbITA IEATENbHOCTH IKOJIOTUYECKOM HAPaBJIEHHOCTH HA OCHOBE HMEIOIUXCSI 3HAHUI
1o u3HKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢u3nUecKoil HayKu;

OCO3HAHHE IICHHOCTH Hay4yHOM JesTeNIbHOCTH, TOTOBHOCTh B IIpolecce H3yueHUs (QU3UKH
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTPENIETIATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPCUMA B paCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SBJICHUAX,

pa3pabaTeiBaTh IJIaH pElIeHUs NpoOJieMbl ¢ y4y€TOM aHalM3a WMEIOLIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTL, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LECJIAM, OLUCHUBATDH
PUCKHU HOCJIGI[CTBI/Iﬁ ACATCIIBbHOCTH,

KOOPJMHHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSAX PEAIbHOTO, BUPTYAIBHOT'O U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBHS;

Pa3sBUBaTh KPECATUBHOC MBIIIJICHUEC ITPU PCUHICHUHN KMU3HCHHBIX HpO6JICM.

ba3oBble uccienoBare/bCKue AeiCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MEeTO1aMU (DPU3MUYECKOIN HAYKU;

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOW AESITeTbHOCTH B 00NAcTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB pelieHus: 3a7a4 (U3UIeCKOTo
COJACPpIKaHUA, IPUMCHCHUIO PA3JIMYHBIX METOOB ITO3HAHUA,

BIAJAETh BHAAMH JCSATEIBHOCTHM IO TOJYYEHUIO HOBOIO 3HAaHMS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX CUTYAIHIX, B TOM YHUCIIE TP CO3/IaHUN YIeOHBIX
IIPOEKTOB B 001acTH (PU3HKHY;

BBIABJIATE MPUYUMHHO-CIICACTBCHHBIC CBA3HM W aAKTYaJIM3UPOBATH 3aJda4dy, BbIJBUI'aThb TUIIOTE3Y eé
pElIeHUs, HaXOAWTh apryMEHTBhI ISl JIOKa3aTeNbCTBA CBOMX YTBEpPKICHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATE MNOJYUYCHHBIC B XOJAC PCHICHUA 3ada4yn PE3YyJIbTAaTbhbl, KPUTUUCCKHU OLCHHUBATH HUX
AOCTOBCPHOCTD, MPOTHO3UPOBATE U3SMCHCHUEC B HOBBIX YCIIOBUSAX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON AEITETLHOCTH, B TOM YHCIE
Py U3y4eHUH (PU3UKH;

JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6peTéHHLII71 OIIBIT,

YMETb IIEPCHOCUTH 3HAHHUA 10 (1)I/I?>I/IK6 B IIPAaKTUYCCKYIO o0JacThb KHU3HCACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH HpO6J’IeMBI " 3a71a4u, JOIMYCKAIHNE aJIbTCPHATUBHBIC PCIICHUA.

Patora ¢ undopmaumeii:
BJIQ/ICTh HABBIKAMU MOJTY4YeHUS HHPOPMAIH (PU3NIECKOTO COJIEPKaHUs U3 HCTOUHUKOB Pa3HBIX THUIIOB,



CaMOCTOSITEIIFHO OCYIIECTBIIATH TIOUCK, aHAIM3, CUCTEMATH3AIMIO U UHTEPIPETALNIO HHPOPMALTUU
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIB30BaTh CPEICTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PEIICHHU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIMOHHBIX 3371a4 C COOJII0ICHHEM TPeOOBaHHIA )PrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pPECypcocOepekeHHs, MpPAaBOBBIX M OSTHUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJCpPKAHUS B pa3IMYHBIX (QopMarax ¢ y4€TOM Ha3HAYCHUS
UHPOPMAIIUHU | [IEJIEBOH ayTUTOPHH, BBIOMPAsi ONTHMAJIBHYIO (POPMY MPEACTABICHUS ¥ BU3yaIN3allHH.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHble JeHCTBHUSA:

OCYILIECTBIIATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKy U METOJAbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KI0T0 YJIeHA KOJIJICKTUBA;

IIPUHUMATH L€JIM COBMECTHOM JESITENbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH AECUCTBUS NO €€
JOCTHKEHUIO: COCTABIISITD IUIaH JACHCTBHUM, pacTIpeIeisITh POJIU ¢ YUETOM MHEHUH y4aCTHUKOB, 00CYXK/IaTh
pe3yNabTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXIOT0 YYacTHHKA KOMaHIbl B OOIIMIA pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE NMPOEKTHI, OLIEHUBATh UJIEU C IMO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;
OCYIIECTBIISITh MO3UTHUBHOE CTPATETHYECKOE MOBEACHHWE B PA3JIMUYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHA
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYILIECTBIISAThH IO3HABATEIbHYIO I€ATEIbHOCT B 001acTH (PU3UKU U ACTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIHPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTAaBJIATH IUIAH PELIEHUS PaCYETHBIX U KAUECTBEHHBIX 3a/a4, IJIaH BBINIOJIHEHUS
IPaKTUYECKOH paboThI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHHUI;
JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULUUA B 00JAaCTH (U3UKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:
JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LEJSAM;
BJIa/IETh HABBIKAMM TI03HABATEIbHOM pediekcun Kak OCO3HaHMs COBEpIIAeMbIX JAEUCTBUNA H
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIJTs OLIEHKH CUTYaIlMM, BEIOOpa BEPHOT'O pEeIICHUS;
YMETb OL[EHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIIEHHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



IPUHUMATH ce0s, TOHMMasl CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouecce 1ocTuKeHUs TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IIPOrPaMMBbI 1O (hPU3MKeE sl YPOBHS
cpeaHero oOmero o0Opa3oBaHUs Yy OOYHYaIOUIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIM HHTEIUIEKT,
IpernoiararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSHUE, BUIETH
HalpaBJIEHUs PA3BUTUS COOCTBEHHON 3MOIIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKIKYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
HOBEJICHHUE, CIIOCOOHOCTh aTallTUPOBATHCS K YMOIMOHATIBHBIM U3MEHEHUSIM U MPOSBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAllUH, BKJIIOUYAIOLICH CTPEMIIEHUE K JOCTHKCHHUIO LIEIM U YCIEXY, ONTHMHU3M,
MHULMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEM;

OMITATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE APYTHX, YYUTHIBATH
€ro IpHU OCYIIECTBIEHUU OOIIEHNS, CHOCOOHOCTh K COYYBCTBUIO M COIIEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C APYTUMH JIFOJIbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTb KOHQIUKTEI.

INPEJIMETHBIE PE3YJIBTATbBI

K kxonny o6ydyenus B 10 ki1acce npeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA IpUMEpPax pojb U MeCTO (HU3HKH B (POPMUPOBAHUH COBPEMEHHON HAYUIHOU
KApTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIIOIEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHUS HW3YYEHHBIX (U3WYECKHX MOJEJICH: MaTepuaibHas TOYKa,
MHepIHalibHas cUcTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TeNO, MJICANbHBIM ra3, MOAEIN CTPOCHHUS Ta3oB,
AKHUJIKOCTEH U TBEPBIX TEJ, TOUCUHBIH AJIEKTPUUECKUI 3aps MPpU pelieHnH (GU3NIEeCKUX 3a/1a4;

pacrio3HaBaTh (pu3nyeckue SBIEHUS (MPOIECChI) U OOBIACHITH UX Ha OCHOBE 3aKOHOB MEXAaHHWKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEUIECTBA W JJIEKTPOJAMHAMHUKHA: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJEeHUE Tell, JIBUKEHHE 0 OKPYKHOCTH,
UHEepIYsl, B3auMoaencTBHe Tel, Tupdy3ust, OpOyHOBCKOE JBMKEHUE, CTPOCHHE KUAKOCTEH U TBEPBIX Tell,
U3MEHeHne 00bEMa Tel IPU HarpeBaHUM (OXJIaXAEHNUH ), TEIUIOBOE PaBHOBECUE, HCIIAPEHNE, KOHICHC AU,
IUIaBJICHUE, KPUCTAJUIM3alMs, KHUIIEHWE, BIAXXHOCTh BO3/yXa, IOBBIINICHHWE JABJICHMS Ta3a IIPH €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXJy IapaMeTpaMU COCTOSHUS Ta3a B H30IIpoleccax,
JNEKTpU3aLHNs TEJ, B3aUMOJECHCTBHUE 3aps10B;

ONKCHIBaTh MEXAHUYECKOE JIBJKEHUE, HCIOJIb3YS (U3NYECKHUE BEIMYUHBL: KOOpAWHATA, MYTh,
NEpEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHJla, MMIYJbC Tela, KWHETHYECKas SHEeprus,
NOTEHIMAJIbHAs SHEPrHUsi, MEXaHU4YecKkass paboTa, MEXaHHYECKasi MOLTHOCTh; IPU OMHMCAHUM HPABUIIBHO
TPaKTOBaTh (DU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M EIWHUIIBI, HAXOAUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BEIMUUHY C APYTUMU BETUUYUHAMU;

ONKCHIBATh HU3y4YCHHbIE TEIUIOBBIE CBOMICTBA TE€JN M TEIUIOBBIE SIBJICHMS, UCHOJNB3YS (pusmueckue
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIIEPATypa, CPEIHSAs KUHETHUYECKas SHEPIHsl XaOTHYECKOIO IBM)KEHHUS
MOJIEKYJI, CPEHEKBaIpaTUYHAsE CKOPOCTh MOJIEKYJI, KOJMUECTBO TEIIOThI, BHYTPEHHsISI SHEprus, paboTa
ra3a, Ko3(QpQUIMEHT MOJIEe3HOro AEHCTBUS TEIIOBOTO JIBUraTels; MPH OMUCAHUHU MPAaBUIBHO TPAKTOBATh
¢bu3nyecKui CMBICI HCIHOJIb3YEMBIX BEIUYMH, WX OOO3HAYEHUS U E€IUHMIIBI, HaXOAUTb (OPMYJIbI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUHUHY C APYTUMU BEITUYHMHAM;



OIKCBIBATh U3YyUYEHHBIE AIEKTPUUECKUE CBOICTBA BEIIECTBA U AJIEKTPUUECKHE SABICHUS (IIPOLIECCHI),
UCTIONB3YS (PU3NYECKUE BEIWYMHBI: SJICKTPUUECKUH 3aps], IEKTPHUECKOE T0JIe, HAPSHKEHHOCTD IO,
NOTEHIMAJ, Pa3HOCTh MOTEHIMAJOB; IPH ONHCAHWU NPABWIBHO TPAKTOBATh (DU3UYECKHIA CMBICH
UCMOJIb3YEMBbIX BEJIMYMH, UX O0O3HAYEHUs U €IMHMIIbI; YKa3bIBaTh (DOPMYJIbl, CBSA3BIBAIOIIME JAHHYIO
(GU3UYECKyI0 BEIMUUHY C IPYTHMHU BEJIMYMHAMY;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHI U SBJICHUS, UCIONb3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIUIIBL:
3akoH BceMupHoro Tsarorenus, |, Il u |1l 3akonsl HploToHa, 3aK0H cOXpaHEHHs MEXaHUYECKOM dHEepruuy,
3aKOH COXPAaHCHMs HMIIYJIbCA, IPUHLHUI CYNEPHO3ULMM CHJI, NPUHLUI PABHOIPABHUsS HMHEPLHMAIBHBIX
CUCTEM OTCUYETA, MOJIEKYISPHO-KHMHETUYECKYI0 TEOPUIO CTPOEHHUS BEILECTBA, FAa30BbIC 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOH SHEPTHH TEIJIOBOTO JBIKEHHS MOJIEKYJ ¢ aOCOJTIOTHON TeMIepaTypoil, nepBblii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs JIEKTPUYECKOrO 3apsaa, 3akoH KyioHa, npu 3ToM pasinudarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPR)KEHUE U YCIOBUS (IpaHUIbI, 007acTH)
IIPUMEHUMOCTH;

OOBSACHAThP OCHOBHBIE MPHUHIMMBI JACHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMNCTB;
pa3nuyaTh ycaoBUs UX O€30MIACHOTO MCIIOJIb30BAaHMS B TOBCEAHEBHOM KU3HU;

BBIMOJIHATh OKCIEPUMEHTHl IO MCCIEJOBAHHIO (PU3UYECKUX SBICHUH U IPOLECCOB ¢
UCIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX H3MEpEHUil, mpu 3ToM (opMylupoBaTh Hmpobdiemy/3afauy H
THIOTE3y Y4€OHOT0 IKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUS, TPOBOIUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NPsSMblE U KOCBEHHbIE M3MEpEeHMs (PU3MUECKUX BEIMYMH, MPH 3TOM BHIOMpAThH
ONTUMAJIBHBIA CIOCO0 M3MEpPEeHHs W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPELIHOCTEH
U3MEPEHHU;

UCCIIEIOBATh 3aBUCHMOCTH MEXKIy (HU3MUECKUMH BEIMYMHAMH C HCIOJIH30BAHUEM TIPSMBIX
U3MEpPEHUHl, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOTY4EHHON 3aBUCUMOCTH
(Gu3nMUecKrX BEJIUYMH B BUJE TaOIUL] U TpaMKOB, A€TIaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIIEA0BaHMS;

coOnrofaTh IMpaBuiia OE30MACHOTO TpyJda MpU MPOBEACHUM HUCCIEIOBAaHUI B pamMKax ydeOHOTro
9KCIIEPUMEHTa, y4eOHO-UCCIIEOBATEICKOM M  TMPOEKTHOM JAEATEIbHOCTH C  MCIIOJIb30BAHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOr0 000PYAOBAHUS;

pelaTh pacuéTHBIE 3aJ]auu € IBHO 33aHHOM (PM3UUECKOM MOIETIBbIO, UCTIONb3YS (PU3UUYECKHE 3aKOHbI
Y TIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3aJ]aul BEIOMpaTh (PU3HUECKYIO MOJIEIIb, BBIACIATH (PU3HUECKUE
BEJIMYMHBI U (GOPMYJIbl, HEOOXOAUMBIE IJIsl €€ peleHus, MPOBOANUTh PacuéThl U OLEHUBATh PEAIbHOCTh
HOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pemars KadyeCTBEHHbIE 3aJauyd: BBICTpauBaTh JIOTUYECKHM HENPOTHUBOPEUYMBYIO  LEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

MCIIOJIb30BaTh MpPU PEIICHUU y4eOHBIX 3aJad COBpEMEHHbIE MH(OPMALMOHHBbIE TEXHOJOTMH IS
IIOUCKA, CTPYKTYPHUPOBAHMSA, HHTEPIpETallMd W TNPEACTaBICHUs Y4eOHOM W HaydyHO-TOMYJSPHOH
UHPOpPMAlLIUK, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATh IOIYy4aeMyIO
uH(pOpMaIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKHX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHWS MO (U3MKE B TOBCEIHEBHOW JKM3HU JUII OOEcCledYeHus
0€30MMacHOCTH P O0pallleH!H ¢ TpUOOopaMu U TEXHUUECKUMHU YCTPOUCTBAMU, JJIsi COXPAHEHHUS 3/I0POBBS
U COOJIO/IEHUS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPYIKalollel Cpe/ie;

paboTaTh B IpyIIIE C BHIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBaTh paboTy rPYIIIbI,
palMOHATIBHO paclpeneisiTh 003aHHOCTH U IUIAHUPOBATh JESTEIbHOCTh B HECTAHAAPTHBIX CUTYAIMSIX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJ0T0 U3 YUaCTHUKOB TPYIIIbI B pEIICHUE pacCMAaTPUBAEMOil MPOOIEMBI.



K xonmy o0ydenus B 11 kJjiacce mpeaMeTHbBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh HA IpUMeEpax pojb U MeCTO (HU3UKHU B (POPMUPOBAHUH COBPEMEHHON HAY4HOU
KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTHYECKOH AEATEILHOCTH JIFO/ICH,
IEJIOCTHOCTh ¥ €ANHCTBO (PU3NIECKON KapTHHBI MUPA;

YYUTHIBATh T'PAHUIIBI IPUMEHEHHUS W3YUYEHHBIX (PU3NYECKUX MOJIENEH: TOUCUHBIM AIICKTPUUYECKHIMA
3apsij, JIyd CBETa, TOUCHYHBIM HCTOYHUK CBETA, SA€PHAS MOJIENb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO /1pa
IpH perieHny pU3NYECKuX 3a1ad;

pacno3HaBaTh (U3UUECKHE SBICHHUS (Tpolecchl) M OOBSCHATH KX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA ¥ KBAHTOBOW (DU3UKHU: DJICKTPUYECKas MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE ACWCTBUS TOKA, B3aUMOJICHCTBME MAarHUTOB, SJEKTPOMArHUTHAs HMHIYKIUS,
JIeWCTBHE MAarHUTHOTO TI0JIS1 HA IPOBO/IHUK C TOKOM M IBWKYILIUICS 3apsil, SJICKTPOMAarHUTHBIE KOJIeOaHUs
¥ BOJHBI, NPSAMOJHMHEHHOE paclpoCTpaHEHHE CBETa, OTPa)KEHUE, MPEIOMIICHHE, HHTephepeHuus,
Tudpakuus W TOJISIPH3alUs CBETa, IHCIEpCHs CBeTa, (oTodnekTpudeckuil >pdext (horoaddexr),
CBETOBOC JaBJICHUE, BO3HUKHOBEHHME JIMHEHUYaTOro CHEKTpa aToMa BOJOPOJA, CCTECTBEHHAs W
UCKYCCTBEHHAsl PaINOAKTUBHOCTB;

ONUCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOIMMOCTD PA3IMUHBIX CPEJl) U DIIEKTPOMArHUTHBIE SIBICHHS (IIPOIIECCHI), HCIIOMB3YS
¢u3nUecKre BETMUMHBL: SJCKTPUISCKUN 3aps]], CHJIa TOKA, DJIEKTPUUYECKOE HAMPSDKEHHE, SJICKTPUIECKOe
CONPOTHUBIIEHHUE, PA3HOCTh MOTCHINAJIOB, MIEKTPOIBIKYIIAs CHila, paboTa TOKa, MHIYKIHUS MarHUTHOTO
noss, cuia Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYyIIKH, SHEPTHs 3JCKTPHYECKOTO U MarHUTHOTO
HoJIeH, Mepuoj W 4acToTa KoyieOaHHH B KoJIeOaTeIbHOM KOHTYpE, 3aps] M CHJa TOKa B IpoIecce
TrapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHuil, POKYCHOE PAacCTOSIHME M ONTHUYECKask CUJIa JIMH3bI, TIPU
OIMCAHUM TPAaBWIBHO TPAKTOBAaTh (PM3MYECKHH CMBICT HCIIOJIB3YEMBIX BEIWYHMH, UX OOO3HAYECHUS WU
€IMHHIIBL, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOLINE JaHHYIO (PU3NYECKYIO BEIMYMHY C APYTHMH BEITUIHHAMH;

OTMCBHIBATh W3YYEHHBIC KBAHTOBHIC SBJICHUS W TPOIECCHI, HUCIONB3YS (U3UYECKUE BEIUYHHBI:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 9YaCTOTa CBETA, YHEPTHS U UMIYIIBC (POTOHA, TEPHO
NOJTypacraja, YHEPTHsl CBSI3M aTOMHBIX sIJIep, IPU OMUCAHUH MPABHIBHO TPAKTOBATH (PU3UUECKUIA CMBICIT
UCTIONIb3YEMbIX BEJIWYMH, UX OOO3HAYCHUS M €IMHUIIBI, YKa3bIBaTh (YOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3NIECKYIO BETMUNHY C IPYTHMHU BEIMYMHAMH, BEIYUCIATH 3HAUeHUE (PU3MUECKON BEIINYHHEI,

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTIONB3Ys (PU3NUIECKHE 3aKOHBI M MPHHIIUTIBL
3akoH OMa, 3aKOHBI MOCJEIOBATENBHOTO U MapauleIbHOI0 COSAMHEHUs MPOBOAHUKOB, 3aKOH [IKoyms—
JleHna, 3aKOH 3JEKTPOMArHUTHON MHAYKIMH, 3aKOH MPSIMOJMHEHHOTO PaclpoCTPaHEHUsI CBETa, 3aKOHBI
OTpaKeHMsI CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHeHHe OWHITelHa 11 (porodddexra, 3aKoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPAHECHHUSI UMITYJIbCA, 3aKOH COXPAHEHHsI JIEKTPUIECKOTO 3apsja, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOH paJMOaKTHBHOTO pacmaja, MpH 3TOM Pa3Inyarh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPR)KEHUE U YCIOBUS (IpaHUIIbI, 00JacTH)
PUMEHUMOCTH;

OTIpeNeNATh HampaBJeHWE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJS IMPOBOJHUKA C TOKOM, CHIIBI
Awmrniepa u cuibl JlopeHna;

CTPOUTH M OIHUCHIBATh N300pakeHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMTOJIHATh  OKCIIEPUMEHTBI 10  HCCICIOBAHWI0 (PU3UYECKHX SBICHUH W TPOIECCOB C
UCTIOIB30BaHUEM TIPSMBIX W KOCBEHHBIX H3MEPEHHi: TpU ATOM (GOpPMYIHpOBaTH MpodiemMy/3anady |
TUIIOTE3y Y4eOHOIro SKCIEpUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOr0 000py10BaHUs, IPOBOIUTh
OITBIT ¥ (hOPMYIIUPOBATH BBHIBOIBI;



OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE H3MEpEeHHs] (U3MYECKUX BEJIMYMH, IPU 3TOM BHIOHUPAThH
ONTUMATBHBIA CIIOCOO WM3MEPEHHST M HCIOJIb30BaTh W3BECTHBIE METOIBI OICHKH IOTPEIIHOCTEN
U3MEPEHHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIHUUH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN: IPU STOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCUPOBATH PE3YNbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BETMYHH
B BUIe Ta0IMIl ¥ TpaUKOB, 1eIaTh BBIBOJBI 110 PE3yabTaTaM HCCICIOBAHNUS;

coOuoiaTh MpaBuia 0e30MacHOro Tpyda NpU MPOBEIECHHHM HCCIECIOBaHWA B paMKax y4eOHOTro
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEILCKOM M  MPOEKTHOM JAEATEIbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

peliaTh pacuéTHBIC 337a49H C SIBHO 33JaHHON (PU3UUECKON MOIETIBIO, UCIIONIB3Ys (PU3NIECKUE 3aKOHBI
Y IPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4i BRIOUPATh (PU3HUYECKYIO MOIEITh, BBIICIATh (PU3HIECKUE
BEJIMYMHBI U (GOPMYJIbl, HEOOXOAUMBIE IJsl €€ pelleHus, MPOBOAUTh PacuéThl U OLECHUBATh PEAIbHOCTH
MOJIy4EHHOT0 3HauYeHUsl (PU3UUECKOIl BEIMYMHBL;

pemaTh Ka4eCTBEHHBIE 3aJaud: BBICTPAaMBATh JIOTHYECKH HEMPOTHBOPEUYHBYIO  IIETIOUKY
pacCyXJIeHHI ¢ OMOpO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUYECKUE SBIICHUS;

UCIIOJIb30BaTh MPU PEIICHUU y4eOHBIX 3aJad COBpEeMEHHbIe MH(OPMALMOHHBIE TEXHOJOTHH IS
MOKCKA, CTPYKTYPUPOBAHMS, WHTEPIpPETAllM U TMPEACTaBICHHUS Y4YeOHOM M HayYHO-TOMYJISIPHOU
uH(pOpMAIINK, TOJYICHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHAIM3UPOBATH IOTYYaCMYIO
UHPOPMALIHUIO;

OO0BSACHATH MPUHLUIIBI JEHCTBHUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3inyuaTh YCIOBUS
ux 0€30IacHOTr0 MCIOIB30BaHUs B TOBCEIHEBHOM JKU3HH,

MPUBOJIUTH IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPaA, B pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B IMOBCEAHEBHOW >KM3HHM JUIsl 0OecredeHHs
0€30MacHOCTH P OOpallleHHH ¢ TPUOOpaMu M TEXHHUECKUMHU YCTPOUCTBAMU, JJIsi COXPAHEHHUS 3/I0POBBS
U COOJIIO/IEHNSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIEH Cpene;

paboTath B TPyMIIE C BHIMOIHEHUEM PA3IMYHBIX COITUATBHBIX POJIEH, TUIAHUPOBATH PAOOTY TPYIIIIHL,
paloHaIbHO paCHpeeNiaTh 00S3aHHOCTH U TUIAHUPOBAThH JEATENLHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
aJIeKBAaTHO OIICHUBATh BKJIAJl K&XKIOTO U3 YUaCTHUKOB TPYIINEI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMEI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne HaumeHnoBaHue pa3iesioB U TeM KosnyecTBo yacos 35
JIEKTPOHHBIe (LM (poBbIe) 00pa3oBaTe/ibHbIE pecypchl
n/n NporpamMmabl Bceero KonrpoabHbie Ipakrnueckue
padoThI padoThI
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUA - 2
)
1.1 HI3HERa Y METOAR! HAYHHOTO 2 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
MMO3HAHUSA
Pa3nen 2. MEXAHHUKA - 18
2.1 Kunemaruka 5 bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubaunorexa LIOK https://m.edsoo.ru/7f41bf72

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA - 24

OCHOBEI MOJICKYJISIPHO-

3.1 . 9 1 bu6muoreka ITOK https://m.edsoo.ru/7f41bf72
KHHETUYIECKOU TEOPUH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
A :
3.3 TPCTATHDIE COCTOMILT BEMECTa 5 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Paznen 4. 9JIEKTPOJIUHAMMUMKA - 22
4.1 DIEeKTpOCTaTHKA 10 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
4p  MOCTOAHHBI SICKTPHICCKIH TOK. 12 1 1 Bu6anoreka [IOK https:/m.eds00.ru/7f41bf72
Toku B pa3nuuHBIX cpenax
PesepBHOE Bpems 2 1
OBHIEE KOJIMYECTBO YACOB I1O 68 4 4

[TPOI'PAMME
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11 KJIACC

Ne Kommyecrso yacos DjexTponHbie (H(POBbIE) 06pa30BaTEIbHbIE
HaumenoBanue pa3ieJioB U TEM NIPOrpaMMBbl
n/n Bcero Konrpoabnbie | IlpakTuyeckue | Pecypcol
pa6oTsbI padoTsl

Paznen 1. JIEKTPOANHAMMUKA - 11
1.1 MarsutHoe 1osie. DIeKTPOMarHUTHAs HHTYKIIHSI 11 1 3 bubanoreka IIOK https://m.edsoo.ru/7f41c97c

Paznen 2. KOJIEBAHUS U BOJIHBI - 24
2.1 MexaHUYeCKUe U dIICKTPOMArHUTHBIC KOJIeOaHus 9 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKue U AIEKTPOMArHUTHBIC BOJTHBI 5 1 bubnunotexa [IOK https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH - 4

3.1 OCHOBBI CIIEIMATBHON TEOPHUH OTHOCUTEIBHOCTH 4 1 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Pa3znen 4. KBAHTOBAS ®U3UKA - 15

4.1 DJIeMEHTHI KBAHTOBOW OITHKH 6 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c

4.2 CtpoeHue aToma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SIpO 5 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKMU - 7

51 DJIeMEHTBI aCTPOHOMHH U aCTPOHUZUKU 7 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE - 4

6.1 O6o0maroiee MOBTOPEHHE bubamoreka I{OK https://m.edsoo.ru/7f41c97c
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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KAJIEHJAPHO -TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo yacoB CpOKl/I nmpoBeaACHUSA
Tema ypoka
n/n Bcero KoHnTposabHbie Hpakrnueckne Ilaan daxkrt
padoThI padoThI
1 ®uznka — Hayka o npupoje. Hayunsle MeToAbl TO3HAHUS 1
OKPY’KaroILEro MUpa
2 Poib 1 MecTO Gpu3MKK B JOPMHUPOBAHUU COBPEMEHHON HAYUYHOU 1
KapTUHBI MUPA, B IPAKTUYECKOU 1€ATEIbHOCTH JIOACH
3 Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1
nerkeHus. [lepemenienue, CKOpOCTh, yCKOPEHHE
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
) PaBHOYCKOpEHHOE NPSAMOJIMHEHHOE ABUKEHUE
6 CBoboaHOe mazieHne. Y CKopeHrne CBOOOIHOTO MaIeHuUs
5 KpuBonuneirinoe npuxeHune. [[BrmkeHne MaTepruaibHOM TOUKH IO 1
OKPYKHOCTH
8 [Tpuniun otHocuTensHOCTH ["anunes. UHepuanbHble CUCTEMBI 1
otcueta. [lepBbIii 3akoH HproToHA
9 Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akoH 1
HprotoHa 11 MarepuanbHON TOUKU
10 Tpernii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK 1
11 3akoH BceMupHoOro tsaroreHus. Cuna tsxectu. [lepBas kocmuueckas 1
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koadpduument tpenus. Cuna conpoTHUBICHUS TPU 1

JABMKCHHUU TEJIa B ) KUJIKOCTHU HUJIN ra3e




[TocTynaresnpHOE U BpalaTelIbHOE IBIXKEHHE a0COITIOTHO TBEPAOTO

14 tena. MomeHTt cuibl. [lnedo cuiibl. YcinoBus paBHOBecHs TBEPIOTO
Tena

15 Nmmnynbsc maTepralibHOM TOUKHU, CUCTEMbI MaTEPUATIBHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHeHUs UMITyjbca. PeakTUBHOE JBUKEHHE

16 Pa6ota u mourHocTh cuibl. Kunetnueckas sHeprusi MaTeprualbHONR
ToukH. Teopema 00 HU3MEHEHUHN KUHETUUECKON SHEePTUn
[TorenuuansHas sueprus. [loTeHnnanpHas SHEPrus ynpyro

17 nedopMupoBaHHOil npykuHbl. [loTeHIManbHas SHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU
[ToTennmanpHble U HEMOTEHIIUATBHBIE CHIIBI. CBSI3b PaOOTHI

18 HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKON S3HEPIUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUU
JlabopaTtopHas pabota «VccnenoBanue CBsi3u pabOTHI CUIIBI C

19 M3MEHEHHEM MEXaHWYECKOM HEepruu Tejla Ha MpUMeEpPe pacTsKEeHUs
PE3UHOBOTO KIyTa

20 KonTponbnas pabota no teme «KunemaTtuka. J[uHamuka. 3aKOHbI
COXpaHEHHUs B MEXAHUKE

21 OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
BbpoynoBckoe nsmxenue. Auddysus

29 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YacTHL] BemiecTBa. Moaenun
CTPOEHHUSI Ta30B, )KUJIKOCTEHN U TBEPABIX TEI

23 Macca monekyin. KonuuectBo BemectBa. [loctosinnast ABoraapo

24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Llenbcus

25 Wneansusiii raz B MKT. OcHoBHoe ypaBHeHne MKT

26 AOcomoTHas TemMrepaTypa Kak Mepa CpeiHel KHHETUYEeCKOW YHEPTUU

JBUKEHMSI MOJIEKYJ. Y paBHeHUue MeHaeneeBa-Knaneiipona




27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH MEXTY

28 IapaMeTpamMH COCTOSIHUS Pa3pe’KEHHOro raza»

29 W3onpoueccs! B U1€aIbHOM I'a3e U UX rpadMuecKoe NpecTaBIeHue
BHyTpeHHss SHeprus TepMOIUHAMUYECKON CHCTEMBI M CITIOCOObI €€

30 n3MeHeHns. KonmnuecTBo TemnoTsl U pabota. BHyTpeHHsIs sHEpTHs
0JIHOATOMHOT'0 HUJICAIbHOT'O Ta3a

31 Bunpl Teronepenaun

39 VY nenbHas TEIIOEMKOCTS BelecTBa. KoimuecTBo TEmoTsl Ipu
Teruionepenaye. AnuabaTHslil polecc

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K N30IpoLeccaM

34 Heo6paTumocTs npoueccoB B npupoe. Bropoii 3akon
TEPMOJUHAMUKHI

35 [Tpunun nevicreus u KII/I TernmoBoi MalinHbI

36 Huxn Kapno u ero KIT/{

37 DKOJ0rH4ecKue Mpo0IeMbl TETJI0IHEPTeTUKU

38 O6o06maromuit ypok «MonekynspHas ¢puzuka. OCHOBBI
TEPMOJIUHAMHKI

39 KonrtponbHas padora o teme «MonekyisipHas pusuka. OCHOBBI
TEPMOIUHAMUKI

40 [TapooGpazoBanue u koHeHcanus. Mcmapenue u KuneHne

41 AOCOoI0THas: M OTHOCHUTENbHAS BIAKHOCTh BO3/lyxa. HachIeHHbIH
nap

42 Tépnoe Teno. Kpucrammmaeckue u amopdusbie Tena. AHU30TPOIHUS
CBOMCTB KpucTayioB. JKuakue kpuctauibl. CoOBpeMeHHbIE MaTepHaIbl

43 [InaBnenue u KpucTauIM3alus. Y qebHas TEIUIOTa IJIaBJICHHUS.

CyOmmmariust




44 YpaBHEHHE TEIIOBOTO OamaHca

45 DJIeKTpu3anus Tell. DJIEKTPUUECKUi 3apsij. JBa BU1a SIEKTPUYECKUX
3aps0B

46 [IpoBoAHMKY, TUINEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaa

47 BsaumopeiictBue 3apsiioB. 3akoH Kynona. TouedHbll 21eKTpUYECKUI
3apsin

48 Hanpsoxkéanocts anextpuyeckoro nosis. [Ipuniun cyneprno3unuu
JIEKTPUYECKUX NOJIeH. JINHNKM Hanpsy)KEHHOCTH

49 PaGora cun sanexktpocraruueckoro mois. [lorenuuan. Paznocts
MOTEHIIUAJIOB

50 [TpoBOTHUKY M JTUAICKTPUKHU B JCKTPOCTATHUECKOM TOJIE.
JsnexkTpuueckas IPOHULIAEMOCTh

51 OnexrpoémkocTs. Konnencarop

59 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHs 3apsHKEHHOTO
KOHJIeHCaTopa

53 JlabopaTopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa" 1
[Tpunun neiicTBrs U MPUMEHEHHE KOH/IEHCATOPOB, KOMUPOBAJILHOTO

54 anmapara, CTpyHHOro npuHTepa. DJIeKTpOoCcTaTHIecKas 3aIluTa.
3a3eMIIeHHE HIIEKTPOIpUOOPOB
DJIEKTPUYECKUH TOK, YCIOBUS €ro CylecTBOBaHUS. [[0CTOSHHBIN TOK.

55 Cuna toka. Hanpsbxenue. Conporusnenue. 3akod OMa 1Jis ydacTka
Lenu
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COETMHEHNE

56 poBOAHUKOB. JITaboparopHas padota «/3y4eHHe CMEITAaHHOTO 0.5
COEJTUHEHUS PE3UCTOPOB

o7 PaboTa 1 MOUTHOCTb 3JMEKTPHUECKOro ToKa. 3akoH J[xoyms-Jlenna




3axon OMa 11 ITOJIHOM (3aMKHYTOM) anekTpudeckoi uenu. Koporkoe

58 3ambikanue. JlaboparopHas padora «M3mepenue I/IC uctounnka 1 0.5
TOKa ¥ €r0 BHYTPEHHET'0 COMPOTHUBIICHUSD)
59 DNEeKTPOHHAs MPOBOAMMOCTD TBEPBIX METAJIOB. 3aBUCHMOCTb 1
COIIPOTHUBIIEHUS METAJJIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTh
60 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB 1
61 [TomynpoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAS TIPOBOUMOCTb. 1
CgoiicTBa p—n-niepexona. [TonynpoBogHUKOBBIE TPUOOPHI
62 DNEeKTpUUECKUN TOK B pacTBOpPAxX M pacilylaBax JIEKTPOIUTOB. 1
DNEeKTPOIUTHYECKAs AUCCOLUALUS. DIEKTPOIIN3
63 DneKkTpruyecKkHil ToK B razax. CaMoCTOATENbHbBIN 1 1
HECaMOCTOSTeNbHBIN pa3psa. Monuus. [lnazma
64 DnexTpuyeckre NpuOOpbl U yCTPOUCTBA U UX MPAKTUUECKOE 1
npuMeHeHue. [IpaBuina TeXHUKH 0€301TacHOCTH
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1
66 KonTponbHas pabota o Teme «3aekTpocTaTika. [locTosSHHbBIN 1
ANEeKTpUYecKuil TOK. TOKH B pa3ITUYHBIX Cpelax»
67 PesepBHblil ypok. KonTponbHas pabota no teme "InekTpoauHaMuka"
68 PezepHblil ypok. O606matomiuii ypok no remam 10 kiacca
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




KAJIEHJAPHO -TEMATHUYECKOE IIJIAHUPOBAHHUE

11 KJIIACC
Ne KoJinuecTBo 4acoB Cpoxu nposefenus
Tema ypoka
n/m Bcero Konrponbubie  Ilpakruueckue Ilian Paxr
padoThI padoThI

1 [TocTrossHHBIE MArHUTHI U UX B3auMozelcTBUE. MarnutHoe nosue. Bekrop 1
MAarHUTHON MHAYKUMH. JINHUKM MarHUTHOW MHIAYKIIUU

5 MaruuTtHoe nose npoBoAHuKa ¢ TokoM. OnbIT Opcrena. Bzaumopeiicraue 1
MTPOBOJHUKOB C TOKOM

3 JlaboparopHas padota «/3yueHne MarHuTHOTO MOJISI KATYIIKU C TOKOMY 1 1
JleficTBHE€ MarHUTHOTO TIOJISI HA MPOBOJAHMK ¢ TokoM. Cuia Ammepa.

4 JlaboparopHast pabota «lccrnenoBanue ASMCTBHSI IIOCTOSSHHOTO MarHuTa Ha 1 1
paMKy ¢ TOKOM»

5 JleiicTBre MarHUTHOT'O NOJISl HAa JIBUXKYIIYIOCS 3apsDKEHHYI0 yactuiy. Cuna 1
Jlopenua. Pabora cuinsl JlopeHua

5 DnexTpoMarauTHas HHAyKIus. [ToTok BekTopa MarHuTHOM nuAykuuu. J/C 1
WHIYKIUH. 3aKOH 3JIeKTpOMarHuTHoW nuaykuuu dapaes

7 JlabopaTtopHas pabota «lccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOM 1 1
WHTYKITAH

8 NunyktuBHOCTD. SIBNeHue camounaykuuu. IJIC caMOMHIYKITUU. DHEPTHS 1
MarHMTHOTO TIOJISl KATYIIKHA ¢ TOKOM. DJICKTPOMArHUTHOE ITOJIE
TexHuyeckue yCcTpoiCTBa U UX MPUMEHEHHUE: TTOCTOSTHHBIE MATHUTBI,

9 ANEKTPOMATHUTHI, HIEKTPOABUTATENb, YCKOPUTENN DJIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TIeYb

10 O6o06matonuii ypok «MarautHoe mnose. DIeKTpPOMarHuTHas HHIYKIIHS 1

11 KonTponpHas pabota mo Teme «MarHuTHoe mosie. DIeKTpOMarHiuTHAsI 1 1

VHIYKLUS




CBoOoHBIC MEXaHHUECKUE KoyieOaHus. [ apMoHuYeckre KojaeOaHusl.

12 VYpaBHeHue rapMoHnueckux konebanuii. [IpeBpaiienue suepruu

13 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TIEPHO/Ia MAJIBIX
KoJieOaHU¥ Tpy3a HAa HUTH OT JJIMHBI HUTU U MACChI Ipy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHbIE KojeOaHus B

14 UJealbHOM KoJIeOaTeTbHOM KOHTYpe. AHANIOTUs MEX1Y MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJeOaHUIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UI€ATHHOM
KoJ1e0aTeIbHOM KOHTYpE

16 [IpencraBnenne o 3aTyxaromux KojaeOaHusX. BeiHyK/IeHHbIE MEXaHHUECKUE
koJyiebanusi. Pesonanc. BolHyX/I€HHBIE 2JIEKTPOMATrHUTHBIE KOJIeOaHMsI
[lepemennsbiii Tok. CUHYCOMIANIBHBIN IEPEMEHHBIN TOK. MOITHOCTH

17 MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA U
HaPSDKEHUS

18 Tpauchopmarop. [IpouszBoacTBo, nepenada u NoTpedIeHUE dISKTPHUECKOM
SHEPIUU

19 YCTpoiCTBO M MPAKTUYECKOE TPUMEHEHUE AIIEKTPUUECKOTO 3BOHKA,
reHepaTopa epeMeHHOro TOKa, JIMHUH 3JIeKTporiepeiad

20 DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE MeKTpodHeprun. Kynerypa
WCIIOIB30BaHUSI DJIEKTPOIHEPTUH B MIOBCETHEBHON KU3HHU

21 Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopoctb
pacmpocTpaHeHus U UTMHA BOJHBL. [lonepeunbie U Mpo0IbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka

93 DNeKTPOMarHUTHHIE BOJHBI, X CBOMCTBA U cKopocTs. [1Ikana
ANEKTPOMATrHUTHBIX BOJTH

24 [TpuHIMIIB paIUOCBS3U U TEIEBUICHHS. Pa3BUTHE CPEICTB CBS3H.
Pagnomnokanus

25 Kontponbnas padota «KonebaHust 1 BOJTHBDY




[IpsamonnHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOAHOM cpene. Toueunbli

26 UCTOYHUK cBeTa. JIyu cBeTa

97 OTtpaxenue cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoenue n3o00paxxeHuit B
IUIOCKOM 3€pKajie

28 [Ipenomnenue ceta. [loaHoe BHyTpeHHee oTpaxkenue. [Ipeaenbubiit yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHUS

29 JlaboparopHast pabota «/3MepeHne mokaszareis MpeTOMIICHHS CTEKIIA

30 JIunzsel. [Toctpoenue nzobpaxenuii B muH3e. opmyia TOHKOM JTHMH3BL.
VYBenuueHue JuH3bI

31 JlaGopaTopHas pabota «lccnenoBanue CBOMCTB M300PaKCHHIA B JIMH3aX)

32 Hucnepcus ceeta. CroxkHbIN cocTaB Oenoro cBera. Lser. JlaboparopHas
pabota «Haliro1eHre JUCIIepCHH CBETa

33 HNutepdepennus ceera. udpakmus ceera. JudpakimonHas pemérka

34 [TonepednocTs cBeTOBBIX BOJH. [losspr3anus ceera

35 Onrtuyeckre npuOOPH! U yCTPOHCTBA U YCIOBUS MX 0€30I1aCHOTO
MIPUMEHEHHUS

36 I'panuIel MPUMEHUMOCTH KJIaccudeckoil MexaHuku. [locTynaTsl
CIEeLUAIbHON TEOPHH OTHOCUTEIBHOCTH

37 OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpaIlleHHEe
TUTHHBI

38 DHeprust 1 UMITYJIbC PETSTUBUCTCKOM yacTUIbl. CBSA3b MAcChl ¢ SHEPTUEH U
UMITYJICOM. DHEPrus MOKOs

39 Kontponbras padota «Ontuka. OCHOBBI CIIEIMAIEHON TEOPUU
OTHOCHUTEJIBHOCTI

40 ®oronsl. opmyina [1nanka. DHeprus U UMIyIbC GOTOHA

41 OtkpeiThe u uccienoBanue Gorordpdexra. Onbitel A. I'. Croneroa




3akonbl pororddekra. YpaBHenue DiHmTeHa 1 hoTodrddekTa.

42 «Kpacnas rpanuna» ¢potodrddexra

43 JNasnenue ceera. Onbitel I1. H. JIeOGeneBa. XuMuueckoe qeHCTBHE CBETa

m TexHuueckue ycTpoiicTBa U MpakTUYeckoe MpuMeHeHue: (POTOIIEMEHT,
dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT

45 Pemrenue 3ampau no reme «2JIeMEHTHI KBAHTOBOM OIITHUKH

46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHUIO o-4acTHII.
[InanerapHas mozenp aToma

47 [Toctymater bopa

48 N3nyuenue u nornomieHue GoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO YPOBHS
SHEPIUM Ha Apyroi. Buasl criekTpos

49 Bonnossie cBoiictBa yactuil. Bosnbl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE U3JIy4eHHE

50 OTtkpbiTHE paguoakTuBHOCTU. OnbIThl Pe3epdopaa no onpeneneHuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

51 CgoiicTBa anb(da-, 6era-, ramMmma-u3nydeHus. BausHue paanoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI

59 OTtkpsiTHE TIPOTOHA U HeWTpoHa. M30Tombl. Anbda-pacnaa. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmna. ['amma-u3aydeHue

53 OHeprus CBA3U HYKJIOHOB B szipe. SlnepHsle peakuuu. S nepHblil peakTop.
[Tpo6nemMsbl, mepCreKTUBEI, SKOJIOTUUECKHUE aCTICKTHI SIIEPHON YHEPTETUKHI
DnemMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA. MeTo1bI HAOMIOACHHUS U

54 pPErucTpanyy 3JIeMEHTapHbIX YyacTul. Kpyruslii cton «@yH1aMeHTAIbHbBIE
B3auMOICHCTBUSA. EAMHCTBO pu3nueckoil KapTUHBI MUPay

55 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, IITAHETHI, KX BUIIMOE
neukenue. CoaHevyHas cuctema

56 Comnnue. ConHeyHasi akTUBHOCTh. MicTounuk sHeprun CoHIa U 3BE311




3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/IbI ITIABHOM

57 nocje10BaTenbHOCTU. BHyTpeHHee cTpoeHue 38€31. CoOBpeMEHHbIE 1
IIPEJCTABICHUS O IPOUCXOXKICHNUHU U 3BoroLMU CoHLA U 3BE3 ]

58 Mneunslii [1yrs — Hama I"anaktuka. [lonoxenue n amxenne ConHua B 1
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B A1pax rajgakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3peiBa. PenukroBoe 1
u3nydyeHue. MeraranakTuka

60 Hepemennsie nmpobieMbl aCTpOHOMUHT

61 KonTtponbHast pabota «1€MEHTBI aCTPOHOMHH U aCTPOPUIUKI»
O6o0maromuit ypok. Ponb pu3nku u acTpoOHOMUU B 5KOHOMUYECKOIA,

62 TEXHOJIOTHYECKOM, COIMATLHOMN M 3THYECKOU chepax JAesITeIIbHOCTH 1
YeJI0BeKa

63 Oo6o06maromuit ypok. Poib 1 Mmecto pU3MKN 1 aCTPOHOMHH B COBPEMEHHOM 1
Hay4HOU KapTHHE MHpPa

64 O606maromuii ypok. Poib ¢pusndeckoii Teopuu B popMUpPOBaHUN 1
MIpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MHpa

65 O6o06maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B 00IIEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O MIPUpoJIe

66 PesepBHbIil ypok. MarautHoOe 1oJ1e. DIEKTPOMarHUTHAS HHIYKIIUS

67 PezepBHblit ypok. Ontuka. OCHOBBI ClIEUAIBHOW TEOPUH OTHOCUTEIIHOCTH

68 Pesepnbiii ypok. KBantoBas ¢puznka. D1eMeHThl aCTPOHOMUHU U 1
acTpo(U3HUKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 knace/ Msakumes I'.51., byxosues b.b., Corckuit H.H. nmox penaknueit
[TapdentbeBoit H.A., Akinoneproe odmiectBo «M3aatenberBo «IIpocBerieHuney

» ®usuka, 11 kmace/ Mskumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemmenuey
3anaunvk no pusuke 10-11 kmace / PeivkeBua A.I1.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1) Coopuuk 3amad o ¢usukel0-11 kmaccel. ba3oslit yposens / [TapdenTrera H. A.
2) ®uszuka. Paboune nporpammsl. [lpenmeTrHas muHus yueOHUKOB

"Knaccuueckuii kypc". 10-11 knaccst / [llatanuna A. B.

3) Terpanp nis mabopaTopHbIX padot o ¢usmke, 10, 11 k. / ITappentrea H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Bupryansnsie naboparopusie padotsr: https://efizika.ru

Enunas xomrekuus IIOP: http://school-collection.edu.ru/collection /

DOnekTpoHHas OMOIMOTEKa HayKa M TeXHUKa: https://n-t.ru/


https://efizika.ru/
http://school-collection.edu.ru/collection
https://n-t.ru/

