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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOr0 YpOBHS Ha YpOBHE CpenHero oomiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHHHA M TpeOOBaHWI K pe3yJbTaraM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNIbHOM ITporpaMMel, TipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom (deaeparbHON
paboueii mporpaMMBbl BOCIIMTAHHS U KOHIENIIMY TIPEToaBanus yaeOHoro npeamera «Pusnka» B
oOpa3oBaTenbHBIX ~ OpraHu3ammax Poccuiickoii  @Denepanuu, peaau3ylOMMX OCHOBHBIC
o0Opa3oBaTesbHbIe TPOTPAMMBI.

CopepxaHue MporpaMMbl MO (U3MKE HAMpaBIE€HO Ha (OPMUPOBAHUE €CTECTBEHHO-
HayyHOU KapTuHbI MHupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoaa. [Iporpamma no gusuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k 1IaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yinbTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€M U3yueHHUs (U3MKH Ha YPOBHE CpeJHEero ooumiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOCHUS Kypca (U3UKH: THYHOCTHBIE, METANPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM YpPOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;
e cojaepxaHue yue6Horo npeamera «duszmkay mo rogaM o00ydeHus.

dusnka Kak Hayka o0 HanboJsee 0OImuUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MUpE.
[IxonbHBIA Kypc GU3HKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPeIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U ABJICHUN, H3y4aeMbIX
xuMmuen, ouonoruel, gusndyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHUE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUHN ONpeIesisieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTuKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOJYyYEHUS HOBBIX MAaTepHalOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJa B OpMUPOBAHKE
€CTECTBEHHO-HAYyYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpOBaHHE YMEHHH NPUMEHSTh
Hay4YHBI METO/1 MO3HAHUS MPU BHINOJHEHUH UMHU YY€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero odiero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MIPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3AenoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (pu3uku 0o0beIUHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kkypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. Eé peamm3anua npeAnojaract MUCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTCHIMaJa (bPIBPI‘-ICCKOﬁ HAayKHU, OCMBICJICHHUC CBA3U PA3BUTUA (1)I/I3I/IKI/I C Pa3BUTHEM 06IJ_ICCTB8., a
TAaKXXC ¢ MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMHA U 3KOJIOTUYCCKUMU HpO6J'IeMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc Gu3uku npeamnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanns3yercss IMOCPEACTBOM BBEACHUS DJJIEMEHTOB COJCpIKaHMI,
MOCBSAIIEHHBIX AKOJIOTMUECKUM IpOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C pPa3BUTHEM
TE€XHUKH U TEXHOJIOTUH, a TaKKe 00CYXIeHUs POoOJIeEM pallMOHAIBHOTO IPUPOAOIIOIb30BaHUS U
9KOJIOTMYECKOH 6E€30aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YpPOBHE CpelHero oomiero oOpa3oBaHUs
ABISIIOTCS  (u3ndeckue Teopuu ((GopMHUpOBaHHME MPEACTABICHHA O CTPYKTYpe HOCTPOCHHS
¢usnueckoit Teopur, posi (HYHIAMEHTAIBHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX
NpEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOpI/II\/’I, I OIMKUCaHUsI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-NIesTeIbHOCTHBINA TOX0 B Kypce (DU3HKU peanu3yeTcsl Mpexkae BCEro 3a CUET
OpraHM3aliK 3KCIEPUMEHTAIbHON JesATeNIbHOCTH oOydatomuxcs. s 6a30BOro ypoBHsI Kypca
(U3MKM — 3TO MCIOJIb30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
a00OpaTOpPHBIX PabOT, KOTOphIE B TporpamMme Mo (u3nke OOBEeAUHEHBI B OONIUN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MDPOBOAMMBIX JJId KOHTPOJIA M OLICHKHU, OCYIICCTBIACTCA YYaCTHUKaMHU O6p330BaTeJ'IBHOFO
rpolecca UCXo/i1 U3 0COOCHHOCTEH MIaHUpPOBaHUS U OCHaleHUs kabuHera ¢usuku. [lpu sTom
obecrieunBaeTcs OBJIaJIeHHE OOy4alOUIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
HUCCJIE10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
IPpCATOKCHHBIX TUIIOTE3.

Bonbiioe BHUMaHue ynensercs peuieHHI0 pacu€éTHBIX M KayecTBEHHBIX 3afad. [Ipu sTom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUecKOoi MOJAEIBIO,
MO3BOJISIFOIINE TPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca,
TaK UM HMHTETPUPYS 3HAHUS M3 Pa3HBIX pa3fenoB. [l KauecTBEHHBIX 3a/Jad MPHOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBACHEHHE TMPOTEeKaHUs (U3MUECKUX SBJICHUW U TPOILIECCOB B
OKpY)Xarollel >Ku3HH, TpeOyromue BblOOpa (u3Mueckoi MoJenu s CUTyalluu TMPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusamu DPI'OC COO K MarepuasbHO-TEXHUYECKOMY
obecreueHnro yueOHOro npoiiecca 0a30BbIi ypoBEHb Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETOo
o0pa3oBaHUs JODKEH M3Yy4aThCs B YCIOBUSX MPEIMETHOro kabuHeTa (GU3UKH WK B YCIOBUSAX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIrO LUKIA. B kabuHete (Qu3uku
JOJKHO OBITh HeoOxoaumoe J1abopaTopHOe OOOpYyIOBaHHE JUIS BBHIMOJIHEHHS] yKa3aHHBIX B
porpaMme no (PU3NKe YUeHUYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHUE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHH C JIIPHUHIOUIIOM
MUHHUMAaJIbHOM HOCTATOYHOCTH H oOecrneynBaer INIOCTAHOBKY IHECPCYNUCIICHHBIX B IPOTrpaMMe II0
(I)I/ISI/IKG KIIHOYCBBIX I[eMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUS H3Y4YACMBbIX SIBJICHUH U mponeccos,
OMIIUPUYICCKHUX U CI)YHI[aMeHTaJ'IBHBIX 3aKOHOB, UX TCXHUYCCKUX HpI/IMeHeHI/II\/’I.

JIaGopaTtopHOoe 000pyI0BaHHE /ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMaTUYeCKUX KOMIUIEKTOB M oOecneuumBaeTcs B pacuéTe OJHOro KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOPHOrO OOOpYIOBaHUS JIOJIKHBI OBITH
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE LIM(POBBIX JIAOOPATOPHi.

OCHOBHBIMU HEJIAMU U3YUYCHUA (I)I/ISI/IKI/I B O6H.[€M O6pa3OBaHI/II/I SABJIAIOTCA:



e (opMupoBaHHUE HHTEPECA U CTPEMIICHHS 00yJAIOIUXCs K HAYYHOMY H3yYSHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUH O HAyYHOM METOJA€ TO3HAaHUS U  (QOpPMUPOBaHUE
UCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHME HAyYHOI'O MHPOBO33PEHHUS KaK pe3yiabTaTa M3Y4EHHUS OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

e (dopmupoBaHue yMeHUI OOBSICHATDH SBJICHUS C UCIIOIBb30BAHUEM (PH3MUYECKUX 3HAHUHN H
HAyYHBIX JI0Ka3aTEeIbCTB;

e (opmupoBaHHE NpENCTABICHUH O oM (PU3MKH JUIS PA3BUTHUS JAPYIHX ECTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.

JlocTiokeHNe JTUX IIeJiel o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINX 3a7ad B IPOIecce
M3y4YeHus Kypca (U3MKH Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus:

e MpuUOOpETeHHE CUCTEMBbl 3HAHUN 00 oOUUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3UKY, JIEKTPOJUHAMHUKY, KBAaHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

e (opMupOBaHHE YMEHHI MPUMEHSITHh TEOPETUUECKHUE 3HAHUS JUIsl O0BSICHEHUS (PU3NUECKUX
SBJIGHUH B MPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCEITHEBHOM KU3HU;

e OCBOEHHE CTIOCOOOB PEUICHHs Pa3IMYHbIX 3314 C SBHO 3aJJaHHON (U3UYECKOI MOJIENbIO,
3aj/1a4, MOJIpa3yMEeBAIOIINX CAaMOCTOATEIbHOE CO3/IaHNe (PU3NUECKON MOJIeNH, aIeKBATHOM
YCIIOBUSM 3a]1a4H;

e T[OHMMaHue (U3MYECKUX OCHOB U MPHUHIMIIOB JIEHCTBUS TEXHHUUYECKHUX YCTPOMICTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENYy;

e OBJAJCHHE METOJAMU CAMOCTOATENBHOIO IUIAHUPOBAHUS U TNPOBEICHMS (PU3MUECKUX
SKCIEPUMEHTOB, aHAJIN3a U UHTEPIpeTaluu HH(POPMALUHU, OTIPEIEIEHUS JOCTOBEPHOCTH
MIOJIy4EHHOTO pe3yibTara;

e CO3JaHUE€ YCIOBHH IJi1 Pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOM
NeSATeIbHOCTH.

Ha wusydyenue ¢usukm (0a30BBI YpOBEHB) Ha YPOBHE CpPEIHEr0 OOIIEro 0Opa3oBaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipemyaraemerit B mporpamMme 1o Gu3uKke rnepedeHp J1abopaToOPHBIX U MPAKTHIECKUX padoT
SIBJISIETCS. PEKOMEHJIOBAHHBIM, YYMTEJb JeJIaeT BBIOOP IPOBEACHHs Ja0OpPaTOpPHBIX PAbOT u
OTIBITOB C YY4ETOM MHIUBUAYAIBHBIX 0COOGHHOCTEH 00yUYarOMINXCS.

OI'BHY «MHCTUTYT cTpaTeruu

COJEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. du3nka 1 MeTOAbI HAYYHOT'O MO3HAHMS

®duzuka — HayKa O IIpUpoe. HaquLIe MCTOAbI TO3HAHHA OKPYXKAIICTO MHUpA. Ponb
OKCIICPUMCHTA U TCOPUHU B ITPOLCCCC NO3ZHAHUA IIPUPOABI. BKCHepI/IMeHT B (I)I/ISI/IKC.



MopenupoBanue (pu3nyecKux siBIeHU W mpoueccoB. Hayunbie runotessl. Ousnyeckue
3aKOHBI ¥ Teopuu. [ paHHUIIBI IPUMEHUMOCTH (PU3HMUYECKHX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp m mMecto ¢u3uku B (GOpPMHPOBAHUM COBPEMEHHOH HAy4HON KapTHUHBI MHpa, B
MIPAKTUYECKOU IEATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie 1 U(PPOBBIE U3MEPUTEIBLHBIC IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

MexaHnndeckoe JABMOKCHUC. OTHOCHTENILHOCTE MEXaHUYECKOTO JABUKCHUS. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) M YCKOpPEHHE

MaTepI/IaJ'IBHOI\/’I TOYKH, UX MPOCKIOHUU HA OCH CUCTCMbI KOOpJAWHAT. CroxxeHne nepeMemeHnﬁ n
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHEHHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEIIeHHs] MaTepHabHOM TOUKH OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe paBwxkeHue. J[BMKEHHE MaTepuaIbHOM TOYKM IO OKPYKHOCTH C

MOCTOSIHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHETHAsA CKOpOCTh. Ilepnoa u yactora
oOpaienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

Texaudeckue YCTpOﬁCTBa U IMPAKTUYCCKOC IPUMECHCHUE: CIIUAOMETP, ABUKCHUEC CHAPAIOB,
OCITHBIC U pCMéHHI)IC nepeaadm.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, HIUTFOCTPAIIMS KUHEMAaTHUECKUX XapaKTEPUCTHUK JABHKCHHS.
[IpeoOpazoBaHue ABMYKCHHUI C HCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenue ABMKeHUS Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

HamnpaneHnue ckopocTH Npu JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie HEPAaBHOMCPHOT'O ABUKCHUS C LCJIBIO OIIPCACIICHUA MT'HOBEHHOM CKOpPOCTH.



HccnenoBanue COOTHOIICHUS MEXAY IIYTAMU, IIPOMACHHBIMU TEJIOM 3a IIOCIIEI0BATEIIbHBIC
paBHBIE IIPOMEKYTKM BPEMEHH IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenue nBUKEHU IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHocuTensHOCTH ['anunes. [lepbiit 3akoH Herorona. MHepuuanbHble CUCTEMBI
OTCYETA.

Macca Tena. Cuna. Ilpunmmn cyneprno3uniuu cui. Bropoi 3akoH Heiorona mis
MaTepuanbHOM TOUKHU. TpeTnii 3akoH HproTOHA [1711 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectH. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapsl Tpenus (mokosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS MpU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[TocrymarensHOE M BpamaTeIbHOE IBUKEHNE a0COIOTHO TBEPOTO Tela.

MoMEeHT cuIibl OTHOCUTENIBHO OcH BpauieHus. [1neuo cumbl. YceaoBus paBHOBecHs TBEPIOTO
Tena.

Texandeckue YCTpOfICTBa N MPaAKTUYCCKOC TPHUMCHCHHUC. IMOAUIMIIHUKH, AIBUXKCHUEC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHue nHepLuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroTOHA.

H3mepenue cui.

CnoxeHue Cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIIHu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUM.
CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

YcnoBus PaBHOBCCHA TBépIIOI‘O Teaa. Buasl PaBHOBCCHA.



Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul
N3yuenue nBuxeHust Opycka 10 HaAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIMX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO TeJa, UMEIOIIETO OCh BPALLEHUS.
Tema 3. 3akonvl coxpanenus é mexanuke

Nmnynec MaTepuaibHON TOYKM (Te€la), CUCTEMBl MaTepUaIbHBIX ToUeK. IMIynbc cuilbl U
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEHHs UMITylbca. PeakTHBHOE ABMKEHUE.

PaGora cuiel. MOIIIHOCTE CHIIBL.

Kunernueckas sHeprust mMarepuaibHOil Touku. Teopema 00 M3MEHEHHWH KHHETHYECKOU
SHEPTHUH.

[ToTenumanesHas sHeprus. [loreHnuanbHas sHeprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3M NOBEPXHOCTH 3€MIIH.

HOTGHHI/I&J’IBHH@ W HENOTECHIHAabHBIE CHIbl. CBSA3b pa6OTBI HCIMOTCHIUAJIBHBIX CHII C
H3MCHEHHEM MEXaHNYeCKOM OHEPTHUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHHYeCKOM SHEPruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre ycTpoHCTBa M MPAKTUUYECKOE NMPUMEHEHHE: BOJIOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/IsyquHe a0COJIFOTHO HEYHpyroro yaapa € MNOMOLIBIO JABYX OJIWMHAKOBBIX HUTIHBIX
MasATHHKOB.

HccnenoBanue cBs3W pabOTHl CHUJIBI C M3MEHEHHEM MEXaHMUYECKOW SHepruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoaekyisipHasi puznka 1 TepMOIMHAMHUKA

Tema 1. OcHogbl MOEKYAAPHO-KUHEMUYECKOU Meopuu



OcHOBHBIE I10JI0KEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OIIBITHOE 0OOCHOBAHUE.
Bpoynosckoe nBmxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUJKOCTEN U TBEPABIX TNl U 00BSCHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pa3mepsl Motiekys. KonnuectBo BemectBa. [loctosinnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHOoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW Teopuu
uaeanpHoro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABMXEHHS yacTul ra3a. [llkama remneparyp KenbBuna. ['a30Bbie 3aKOHBL. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanpTona. M3ompoiieccsl B MaA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BellecTBa. ['paduueckoe mnpeacraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

Texnuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThI, J1OKa3bIBAIOLIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoJIEKyI
OPraHNYeCKUX COCTUHECHUM.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aMOICHCTBHSL.
Monens, WUTIOCTpUpYIOLIas NPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBpIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UACAILHOTO ra3a, H30MPOLIECChI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeneneHHe MacCCbl BO3yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE I/ISMCpCHI/Iﬁ 00BéMa
KOMHATBI, JaBJICHUA U TCMIICPATYPhI BO3AyXa B HeH.

HccnenoBanue 3aBUCUMOCTH MEXK/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsISt SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoOb! e€ m3MeHeHus. KonnyecTBo TEroThl U pabota. BHyTpeHHsIsE SHEpTUusi 0JJHOATOMHOTO
uJeanbHOTO ra3a. Buasl Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3JIyUeHUE. Y esIbHast

TEINIOEMKOCTH BEIIECTRA. KoanuecTBo TEImIOTHI IIpu TerIonepeaavuc.

[TonsTue 00 a,[[I/Ia6aTHOM mpounecce. HepBBIfI 3aKOH TCpMOJHAMUKH. HpI/IMeHeHI/Ie IepBoro
3daKOHa TCPMOJANHAMUKHU K U30IIPOTCCCaM. Fpaq)nqecxaﬁ HUHTCpHIpCTAlUA pa6OTBI rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.



TemoBbie MamuHbl. [IpuHLIMIIBI KelicTBUS TEIUIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiictsus remioBoit Mmamuusl. L{ukn Kapro u ero
KOA(QHIIMEHT MOJIE3HOTO JEHCTBUS. DKOJOTHIECKUE TTPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOMIBHHUK, KOHJUIIMOHEP.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHM Tejla IPU COBEPIICHWH pPAaOOTHL: BBUIET NMPOOKH W3

OYTBIIKH O] ICHCTBUEM CKATOTO BO3IyXa, HAarpeBaHUe dPUpa B JTATYHHOU TPYyOKe MTyTEM TPCHHUS
(BUIIEOAEMOHCTpAITHS).

N3menenne BHyTpEeHHEHM SHEpTuu (TeMIEpaTyphl) Tejla MpU TeIionepeave.

OmnbIT 10 auabaTHOMY PaCIIUPEHUIO BO3yXa (OTBIT C BO3YIITHBIM OTHUBOM).

Mogenu mapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHHUS, PEAKTUBHOTO JIBUTATEJISI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue ynenbHOM TeMIOEMKOCTH.

Tema 3. Azpecammnsie cocmosanusn eeugecmea. Dazosvie nepexoonvt

[TapooOpazoBanue u koHneHcanus. Mcmapenue u kurenrne. AOCOTIOTHAS U OTHOCUTEIbHAS

BII&KHOCTh BO3ayxa. HacelleHHbIit map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIIEPATypbl KUIIEHUS OT AaBJICHUS.

Teépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue u kpucramnusauus. YaenbHas
TeruioTa miasieHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OajgaHca.

Texuuyeckne ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTNH ITOJIYUYCHHUS COBPEMCHHBIX MATCPUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
1 HAHOTCXHOJIOI'HUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIAKHOCTH.

Habntonenue HarpeBaHus U MIaBiIeHUs] KPUCTANIMYECKOTO BEIIeCTBa.
JleMOHCTpaIms KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



H3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXA.

Paznen 4. DiekTpoamHamMuka
Tema 1. Inekmpocmamuka

OnexkTpuzanus Teln. OJEKTpUYecKuid 3apsa. JlBa BuIa DIJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, AUANEKTPUKH U MOJYIIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumopneiicteue 3apsaoB. 3akoH Kymona. TodeuHblid  3iekTpUyecKud — 3apsn.
Onexktpuueckoe moJsie. Hanpsok€HHOCTh 3nekTpuueckoro rmousid. [lpuHumn cynepno3uuuu

ANEKTPUYECKUX MOJIeH. JINHNY HapssKEHHOCTH AJIEKTPUYECKOTO TIOJIA.

Pabota cui anexkrpocratnueckoro noss. [lorennuan. PazHocts notennuanos. IIpoBoqHuku
U JU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. JusnexkTpruueckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTtop. DIEKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHudeckre yCTpONCTBA W TPAKTUUYECKOE MPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB, KOHACHCATOP, KOMUPOBATBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoHCTBO M MPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3apPSHKEHHBIX TE.

[IpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TI0JIE.

DIIEKTpOCTAaTUUECKas 3alUTa.

[[I/ISJ'IGKTPI/IKI/I B QJICKTPOCTATHYCCKOM IIOJIC.

3aBHCUMOCTh BHCKTpOéMKOCTI/I IJIOCKOI'0O KOHACHCATOPAa OT INIOIIAAX ITIJIACTUH, paCCTOAHHA
MCXKAY HUMHU U HHBHGKTpH‘lGCKOfI IMPOHUIACMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoannwiit anekmpuyeckuil moxk. Toku é paznuyunvix cpeoax

DNEeKTPUYECKUN TOK. YCIIOBUSI CYILIECTBOBAHUS JIEKTPUUYECKOTO TOKa. VICTOUYHMKH TOKa.
Cuia toka. [locTOSIHHBII TOK.



Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

SHGKTpI/I‘-IGCKOC COIIPOTUBJICHHUC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCHGHOB&TCHBHOC, napajjieJibHOC, CMCIIaHHOC COCANHCHUC ITPOBOAHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIEHNE UCTOUYHUKA ToKa. 3akoH OMa s
MOJTHOM (3aMKHYTOM) 3eKTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHas MPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAIIJIOB
oT TeMieparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHas M NTpHUMECHas MPOBOAUMOCTb MOJIYIIPOBOJIHUKOB.
CgpoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHUOOPHI.

DONEeKTpUYECKUd TOK B PacTBOpax M pacijiaBaXx »dJIEKTPOJHUTOB. DJIEKTPOTUTHUECCKAS
JUCCOManus. DIEKTPOIU3.

OnekTpuyeckuil TOK B razax. CaMOCTOSITENIBHBIA U HECAMOCTOSITENBHBIN pa3psia. MoaHus.
IInasma.

TexHuueckune ycTpoicTBa U MPAKTUUECKOE MPUMEHEHNE: aMIIepPMETp, BOJIBTMETP, PEOCTaT,
WCTOYHUKHA TOKA, DJEKTPOHArpeBaTelbHbIe NPHUOOPHI, DJIEKTPOOCBETUTEIBHBIC MPHOOPHI,
TEPMOMETP  COINPOTUBIICHUS, BAKyyMHBIH  AWOM, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
TTOJTYTTPOBOTHUKOBBIN THO/I, TaJTbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIBI TOKa 1 HAIIPSXKCHUA.

3aBHCUMOCTh CONMPOTUBJICHUA LHUWIMHAPUYCCKHUX IIPOBOJHHMKOB OT IJWHBI, IUIOIIAAN
IIOMIEPEYHOI'0 CEYCHHUA U MaTEpHrajia.

CmMmenranHoe COCAMHCHUC IIPOBOIHHUKOB.

HpﬂMO@ HU3MCPCHHUC BHGKTpOHBH)KYLHeﬁ CHIIBI. KOpOTKOG 3aMBIKAHHUC T'aJIbBAHUYCCKOI'O
QJICMCHTA U OICHKA BHYTPCHHCTO COIIPOTUBJICHUA.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPaTyphI.
IIpoBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3/1yXa.
OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii s3xcnepumenm, 1abopamoprule pabomul

HSy‘-IeHI/IC CMCHIAHHOT'O COCAUHCHUSA PEC3UCTOPOB.



I/I3MepeHHe BHCKTpOI[BI/I)KyH_[eﬁ CHJIbI ICTOYHHKA TOKA U €T0 BHYTPCHHET'O COIIPOTHUBJICHHA.
Habmonenue snexrponusa.
Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usumkm 0O6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISICTCS € YYETOM
COJICPIKATEIBHBIX MEXKIIPEJIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu 1 TEXHOJIOTHH.

Meswxcnpeomemuvie nouamus, CBsI3aHHBIE C W3YYCHHEM METOJOB HAYyYHOTO IO3HAHUS:
SIBJICHUE, Hay4yHbIM (akT, rumnore3a, (u3MYecKas BEJIMYMHA, 3aKOH, TeOpHs, HaOIOJIEeHUE,
SKCIEPUMEHT, MOJACIIUPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, JINHEWHas (QyHKIUs, apaboJiia, runepoouia,
ux rpaduKy U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKLUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHI M MX MPOEKIUU Ha OCH KOOpPIUHAT,
CII0)KEHHE BEKTOPOB.

buonocusn: mexanudeckoe JBHKEHUE B JKMBOM mpupone, nuddysus, ocMoc, TermiooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUJIONEpeIadyH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBICHUS B
JKUBOU TIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHUE BCUICCTBA, CTPOCHHUE aTOMOB M MOJICKYJ, MOJIb BCIICCTBA,
MOJIsIpHasgs Macca, TCIIJIOBBIC CBOMCTBaA TBép,Z[BIX TCI, )I(PI,Z[KOCTeﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBA MCTAJJIOB, DJICKTPOJIUTHYCCKAad AUCCONUaIMs, ralbBaHUKaA.

l'eoepagpus: BNaXXHOCTH BO3/4yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKCHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKEe, TMOJIIUITHUKY, HCIOJIb30BAHUE 3aKOHA COXpAaHEHHUS HUMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEpPUAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, dJIEKTpOHArpeBaTellbHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KVIIACC

Pa3nen 4. DuekTpoamHaMuka
Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA
[TocTosiHHBIE MarHUTHL. B3anMmonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE ToOJe.

Bextop marautHoM uHAYKIMU. [IpyHIUMIT Cyneprio3uuy MarHUTHBIX MoJed. JIMHUM MarHuTHOM
nHaykuuu. KapTrHa nuHui MarHuTHOM MHAYKUUH TOJIsl TOCTOSIHHBIX MAarHUTOB.



MaruutHoe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3aumoeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYNb U HalpaBJICHUE.

Cuna JlopeHna, e€ wmonaylnb M HampapiieHHe. JIBMKEHHE 3apsHKEHHOW YacTHIBl B
OJIHOPOJHOM MarHuTHoM nosie. Pabota cuiiel Jlopenua.

SIBneHue DNEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BeKkTOopa MarHUTHOM WHAYKLUU.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHOM uHAyKuu dapazes.

BuxpeBoe snexTpudeckoe Tmosie. IJIEKTPOJBIIKYIAs CUIa WHIAYKIIMH B TIPOBOJTHUKE,
JBH>KYIIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKkTUBHOCTG. SIBIE€HNE CAMOMHAYKIIMH. DJIEKTPOIBHKYILAs CHIIA CAMOWUHTYKIIUH.
OHeprusi MarHUTHOTO TOJIA KaTYIIKHA ¢ TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texnuueckre ycTpoHCTBAa M NPAKTHUECKOE MPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTBI, AIEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTULl, HHAYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3IEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.
JIMHUM MHIYKIUK MAarHUTHOTO TIOJISL.
B3anmopeiictBre AByX MPOBOJIHUKOB C TOKOM.

Cua Amrepa.

JeiictBue cuibl JIopeHI11a Ha MOHBI JIEKTPOJIUTA.
SIBneHue ANEKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHMOCTD BHCKTpOI[BI/I)KYH_Ieﬁ CUJIbl MHAYKIOUU OT CKOPOCTU U3MCHCHUS MAIHUTHOTO
IIOTOKa.

SIBneHne caMOMHIYKITHH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie MAaravuTHOTIO IOJI KaTyIKU C TOKOM.



HccnenoBanue neficTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOW MHTyKIUU.

Paznes 5. KosieOaHnusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAHUNIHbIE KOJNCOAHUA

Konebarenpnass cucrema. CBOOOJHBIE MeXaHWYECKHE KoJjiebaHus. [ apMoHHMUecKHe
konebOanus. Ilepuon, uacrora, ammiuutyaa U (a3a koneOanHuil. IlpyXMHHBIII MasTHUK.
MaremaTtuueckuii MassTHUK. Y paBHEHUE rapMOHHYECKUX KosieOanuil. [IpeBparienre snepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B HUICATHBHOM
KoJeOaTenbHOM KOHType. AHAJOTUs MEXJIy MEXaHWYECKUMU M 3IIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B UEATbLHOM KOJeOaTelIbHOM

KOHTYpE.

[IpencraBienue o 3aryxarolmux KojeOaHUsAX. BbIHYXJIeHHbIE MEeXaHHUECKHE KOJeOaHUs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[IepemenHbIil TOK. CHHYCOMIAIBHBINA MEPEMEHHBIN TOK. MONIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA W HANIPSHKCHHUS.

Tpancdopmarop. IlpousBoacTBO, mepemaya M TMOTPeOICHUE SICKTPUUCCKON SHEPTUH.
DKOJIOTHYECKHE PUCKU TpU MPOU3BOJACTBE AyieKTpodHepruu. KynbTypa wHCnoiab30BaHUSA

AIIEKTPOIHEPTUH B MOBCEIHEBHOM KU3HU.

Texaudeckue YCTpOP'ICTBa U IIPAKTUYCCKOC IPUMCHCHUC!: 3HeKTqueCKHﬁ 3BOHOK,
reaeparop nN€pEMEHHOI0 TOKa, JIMHHUU SJICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJieOaTeNbHON CUCTEMBI (TIPYKHHHBIN WA MaTeMaTHYECKHU
MasITHUK).

Habmronenue 3aTyxaromux KoneOaHui.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Habmronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OCI_II/IJ'IJ'IOFpaMMLI (3aBI/ICI/IMOCTI/I CHUJIbI TOKa W HAIPSKCHUA OT BpeMeHI/I) JJIsL
QJICKTPOMAIrHUTHBIX KOJICOAHHH.

Pe3oHnanc npu nocJaCa0BaTCIIbHOM COCAUHCHUU PE3UCTOpPA, KATYHIKU HHIAYKTUBHOCTU U
KOHACHCATOpPA.



Monenb JIMHUY 3JIEKTPOIIEepe1auH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOJIAa MAJIBIX KOJICOAHUH rpy3a HA HUTU OT JUIMHBI HUTH H
MAaccChl Ipy3a.

HccnenoBanne mnepeMEeHHOro TOKa B IIENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u IJIEKMPOMACHUNMHbBLE 60]IHbl

MexaHnueckue BOJIHBL, yCI0BUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs

n januHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. MHTepdepeHuuss u audpaxnus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTs 3ByKka. Beicora Tona. TemOp 3ByKa.
DONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS H3JIYYCHHS DJICKTPOMAarHWTHBIX BOJH. B3ammHas
opueHTauus BekTtopoB E, B, V B anexkrpoMmarauTHo# BosiHe. CBOKWCTBA AIEKTPOMATHUTHBIX BOJIH:

OTpa)XEHUE, TIpelioMJieHHe, Tnojsapusanus, audpakous, wuHTepdhepeHius. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkanma 3JIEKTPOMArHUTHBIX BOJH. [IprMeHEHWe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE W
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Pagunonokanms.
DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

Texaudeckue YCTpOfICTBa H MPAKTHYCCKOC INPHUMCHCHHUE. MY3bIKAJIbHBIC HHCTPYMCHTHI,

yIBTPa3BYKOBasl JIMarHOCTHMKAa B TEXHUKE M MEIUIIMHE, padap, PaAHONPUEMHHUK, TEIICBH30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIPOCTPAaHEHUE TIOTIEPEYHBIX U TTPOJIOJIHHBIX BOJIH.
Konebmromieecs Teao kak HICTOYHHK 3BYKa.

HabGnronenue oTpakeHus U MPpeIoMIICHUS MEXaHUIECKUX BOJIH.
Habmonenue nuatepdepeHny U Judpakini MEXaHHUYECKUX BOJIH.
3BYKOBOM PE30HAHC.

Habmionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIMTYJOM W YacTOTOM
KOJICOaHUIA.

HccnenoBanue  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTPaXKEHUE, IPEIIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTeppepeHus.



Tema 3. Onmurka

I'eomerpuueckas ontuka. [IpsamonnHelHOE paclipoCTpaHEHUE CBETA B OJTHOPOJHOM cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne HM300paKEHH B TMIOCKOM
3epKaie.

[Ipenomiienne cBeta. 3aKkOHBI MpeOMJIEHUs cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomwsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenesnbHbI Yroja MHOJHOrO BHYTPEHHETO
OTpaXECHHUS.

Hucnepcus ceeta. CiioxxkHblil cocTaB 6enoro csera. L[Ber.

Cobuparonme u pacceuBarolue JuH3bl. ToHKasg nuH3a. DOKYCHOE paccTOsHUE WU
ONTHUYECKas cujia TOHKOU JIMH3bIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. Popmysna TOHKOM JIMH3bI. Y BEJIMUCHHUE, 1aBaEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUUYECKON ONITHKH.

BomnoBas ontmka. WuTtepdepennms cBeta. KorepeHTHbIE HCTOYHHMKH. Y CIOBUSA
HaOIIOZICHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHOW KapTUHE OT ABYX CHH(pA3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JudpakinuonHas pemérka. YcClIoBue HAOMIOIEHUS TJIABHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA W MPAKTHUYECKOE MPHUMEHEHWE: OYKH, JIymna, (oroammapar,
MIPOEKIIMOHHBIN aImapar, MUKPOCKOTI, TeJIECKOI, BOJIOKOHHAS ONTHKA, THU(PpaKIIMoOHHAS peméTKa,
TTOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHeitHOE paclpoCcTpaHeHHe, OTpPaKEHWE W MpejoMieHHe cBera. OnTHyeckue
MPUOOPEI.

[TosmHOE BHYTpEHHEE OTpakeHue. MoJielib CBETOBO/IA.
HccnenoBanue cBOMCTB M300paXKEHHMIA B JIMH3AX.
Mojienu MUKpOCKOIIa, TeIeCKoa.

Habmronenue natepdepeHun cpera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBeta.

HonyquI/Ie CIICKTpa ¢ TIOMOIIBIO TPHU3MBI.



[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
HaGumronieHue noJisipusaiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenne nokasaTeirs IpeJOMIICHUs CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Pasnen 6. OcHOBBI cienaIbHOM TEOPUN OTHOCUTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHHMKH. [locTymarsl crnenralibHOM TEopUH
OTHOCUTEIILHOCTH: HWHBApPUAHTHOCTh MOJYJs CKOPOCTH CBE€Ta B BakKyyme, MNPUHIHINI
OTHOCHUTEJILHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEH U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

Pasznea 7. KBanroBasi pusuka
Tema 1. Dnemenmul Keanmoeoi OnNMUKU

®dotonbl. Dopmyna [lnanka cBsa3u 3HEpruu (HOTOHA C €ro YaCTOTOW. DHEPIrUsl U UMITYJIhC
dboToHa.

OtkpeiTne U wuccienoBanue (Gorodddexra. Ombitet  A. I'. CromeroBa. 3aKoHBI
doTorddekra. YpaBHenue DiinmTeina s Gotosddekra. «Kpacnas rpanuna» Gorodddexra.

JlaBnienune cBeta. Onbitel 1. H. JIeOGenena.
XUMHYECKOe IeHCTBHE CBETA.

Texauueckue yCTpOﬁCTBa U TPAKTUYICCKOC MPHUMCHCHUC!: (I)OTOBJ'ICMCHT, CI)OTOI[aT‘II/IK,
COJIHCYHasa 6aTape;1, CBETOJHO/I.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IIMHKOBOM TIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTod(ddexTa.

CBeTOIHOI.



Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmeiTel Pedepdopaa mo paccesHuto o -uactuil. [lmanerapHas
Mozenb aroma. [locrynarer bopa. M3nyuenne u noriomenue GOTOHOB IPU MEPEXOAe aroma C
OJIHOTO YPOBHS 3HEpPIruu Ha apyroi. Bunel ciektpoB. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJOPO/aA.

BounnHoBsie cBoMicTBa yacTull. Bosuel ne bpoins. KoprnyckynsspHO-BOJIHOBOM Iyanu3M.

CrnoHTaHHOE H BBIHYX/ICHHOC U3JIYYCHHEC.

TexHuueckrue yCTpOMCTBA M IMPAKTUYECKOE TNPUMEHEHHE: CHEKTPAJIbHBIA aHAIIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJHBI Jlazepa.

HaOmoienne JTMHeWYaThIX CIIEKTPOB M3JTyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenue nuHeHvyaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, T0KA3bIBAIOIINE CI0XKHOCTh CTpOeHUs siipa. OTKpBITHE PAAMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHuto coctaBa paauoakTUBHOTO u3inydeHus. CBoiicTBa anbda-,

6eTa-, ramMmma-us3JIy4dCHHs. Bausane PaAuOAKTHUBHOCTHU HaA )KHUBBIC OPraHMU3MBI.

OTtkpeITHE TTPOTOHA M HelTpoHa. HykimonHast monens siapa ['elizenbepra—lBanenko. 3apsi
sanpa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacniaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMMa-uznydenue. 3aKoH
PaMOaKTUBHOTO pacmaja.

DOHeprus cBs3M HyKJIOHOB B sijipe. SlnepHble cuibl. JledekT Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepubiii  peaktop. Tepmosinepubiii cunTe3. IlpoOieMbl M TNEPCHEKTUBBI  SIEPHOI
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBhI AEPHOM SHEPIEeTUKH.

QHCMCHTapHLIe YaCTHUIbI. OTKpBITI/IC MO3UTpPOHA.

Metoasl Ha6J'IIO,Z[eHI/I${ " PErucCTpaivu 3JICMCHTAPHBIX YaCTHII.



OynnameHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (pu3ndeckoil KapTHHBI MHpa.

Texnuueckre ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIIEPHBIN PEaKTOP, aToMHast Oomoa.

Jlemoncmpayuu
CuéTYrK MOHU3BUPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU
Oransl pa3BUTUS acTpOHOMUU. [IpuKiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHNE ACTPOHOMUH.
Bun 3Bé31H0T0 HebOa. Co3Besnus, sipkue 3BE3/bI, TUIAHETHI, UX BUMMOE JIBUYKEHUE.
Conneynas cucrema.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprur ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBI€ XapaKTEPUCTHUKHU. JJuarpaMma «CreKTpaabHbI KJIACC — CBETUMOCTBY. 3BE3/IbI IJIaBHOM
MOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTBY» JUIsl  3BE3A  TJIaBHOM
nocienoBarenbHOCTU.  BHyTpenHee crpoeHue 3BE3A. CoBpeMEeHHbIE MPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJtolnK ColHIIA U 3BE3/1. DTarmbl KU3HU 3BE3I.

Muneunsiit [1yte — Hama I'anaktuka. [lonoxenue u apuxenne Connua B ["anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPHI B SApAX rajJaKTHK.

Bcenennas. Pacmmpenune Bceenennoi. 3akon Xa66ma. PaszOeranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nznmydeHue.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJIA30M C MCIHOJIB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUIS OTIpeJIeNIEHUs TIOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0marniee noBTOPEeHUE

Ponp ¢u3uku u acTpoHOMUM B OSKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMATBHOW U

TUYECKOU cepax AeaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMUHU B COBPEMEHHON
HAay4HOM KapTHMHE MHpa, poJib (U3HUECKOW Teopud B (POPMHUPOBAHUHM MPEACTABICHUNA O



¢bu3nvecKkoil KapTHUHE MHpPa, MECTO (U3UUECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O TPHPOJIE.

Me)l(l'[pe)lMeTHbIe CBHA3HU

N3ydenne xypca ¢usumkm 06a3oBoro ypoBHsS B 11 Kjacce OCYIIECTBISIETCS € YYETOM
COJICPIKATEIbHBIX MEXKIIPSIMETHBIX CBS3€H C KypcaMH MaTeMAaTHKH, OWOJIOTHH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Medwxcnpeomemuvie nouamus, CBsI3aHHBIE C W3YYCHHEM METOJIOB HAYyYHOTO IO3HAHUS:
SBJICHWE, Hay4dHbId (akt, rumore3a, Qu3uUeckas BeEIMYMHA, 3aKOH, TCOPHS, HAOIIOJICHUE,
SKCIEPUMEHT, MOJCIIMPOBAHUE, MOJENb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CUCTEMbl YpaBHEHHMH, TPUTOHOMETpPUYECKHE (YHKIMH: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIO)KEHHWE BEKTOPOB, NMPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00MSI TPEYTOJILHUKOB, OIIPEIEIeHHE TUIOIIAIU IUIOCKUX GUryp u o0béma Ted.

buonocus: snekrpudeckue ABIEHUS B )KUBOM MPUPOJIE, KoeOaTeIbHbIE IBUKEHUS B AKUBOU
MIPUPOJIE, ONTHUYECKHE SIBJICHUS B KUBOM NPHUPOJE, NEUCTBUE pagualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYeCKass CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN pelIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepagpus: MarHUTHBIE MONIOCA 3€MIIM, 3aJie)KM MarHUTHBIX Py, (oTochEMKa 3eMHOMN
MOBEPXHOCTHU, IIPECKA3aHNE 3eMIIETPICEHUH.

Texuonozus: TUHUM BJEKTpoIiepeaayd, TeHepaTop MePEeMEHHOT0 TOKa, AJIEKTPOBUraTelNb,
WHIYKIIMOHHAS TIeYb, pajap, pPaauoNpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INNPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoeHue yqe6Horo npeamMcTa «®Dusuka» Ha YPOBHE CpEIAHEIO O6H_ICFO O6pa3OBaHI/I$I
(6330BI>II>1 ypOBCHB) JOJI2KHO o0ecneyuTh JOCTHIXXCHUC CJICAYHOIIUX JIMYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IIPEAMETHBIX 06p3.30BaT€J'IBHBIX PE3YyJIIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHoro mpenmera «®dusnka» AOIKHBI OTpaXkaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHONW BHYTpPEHHEH
MO3ULMEH JINYHOCTH, CUCTEMON IICHHOCTHBIX OpPHMEHTAlMii, IIO3UTUBHBIX BHYTPEHHUX
yOeXJICHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIEecCTBa,



PaCIIUpPCHUC KU3HCHHOI'O OIIbITA W OIIbITa ACATCIBHOCTU B IPOLCCCC pCain3alliid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCITUTATEIIHHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) I'pa;KaAaHCKOIo BOCIIMTAHUSA:

COPMHUPOBAHHOCTh ~ TPAKIAHCKON TO3WIMHM OOydYaromerocs Kak AakTUBHOTO W
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 00IIECTBA;

MPUHATAE TPATUIIMOHHBIX OOIICUYETIOBEUECKMX T'YMAHHUCTHYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEPECAX T'PaKIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHOM OpraHU3alliu;

YMEHHE B3aUMOJEHCTBOBaTh C COLUMAIBHBIMM HMHCTHUTYTAMH B COOTBETCTBHM C UX
(GYHKIMSMHI ¥ Ha3HAUYEHUEM;

TOTOBHOCTh K T'YMAHUTApPHOW U BOJOHTEPCKON IEATEIBbHOCTH;
2) NIaTPHOTHYECKOTO BOCTIMTAHHUSI:
c(OpPMUPOBAHHOCTH POCCUMCKOM I'PpaXTaHCKON UACHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBCHHBIM CHMBOJIaM, IOCTIDKEHHSIM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLCHUBATh CUTyalluIO U IPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYSACH HA
MOPAJIbHO-HPAaBCTBEHHBIC HOPMbBI U ICHHOCTHU, B TOM YHCJIC B ACATCIIBHOCTH y‘léHOFO;

OCO3HAHHWE JIMYHOTO BKJIaa B IIOCTPOEHHE YCTOWYHUBOTO OY/IyIIEero;
4)3CTeTHYECKOr0 BOCIIMTAHUS

3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILErO
¢u3nueckoil Hayke;

5) Tpy/10BOro BOCIUTAHUS:
HHTEPEC K pa3InIHbIM chepam mpodecCHOHATBHON ISSITENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (GU3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiiel mnpodeccuu u

PCAIIN30BbIBATH COOCTBEHHBIC JKU3HCHHBIE I1JIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00Opa3oBaHHUIO U caM000pa3oBaHHIO B oOjacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:



chopMHPOBAHHOCTH HKOJIOTMYECKOH KyJIbTYpHI, OCO3HAaHHE TJI00ATBHOTO XapakTepa
HKOJIOTUYECKUX MTPOOIIeMm;

IJIAHUPOBAHUE U OCYILIECTBIECHUE JEMCTBUI B OKpY’KAIOLIEH Cpeie Ha OCHOBE 3HAHUS LieJIel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIUpEeHUE OmbITa JACSITEIBHOCTA SKOJOTMYECKOW HAIpaBJIECHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUU 10 (PUBHKE;

7) HEHHOCTU HAYYHOTI O IIO3HAHMUA:

C()OPMHPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS DU3HMUECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAY4YHOMU JESTeNbHOCTH, TOTOBHOCTh B MpPOLIECCe M3YUEHHS (PU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITENIbHOCTh MHIMBUYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS
ba3oBble Jornyeckue 1eHCTBUSA:

CaMOCTOSITENIbHO (OPMYIMPOBATh M AaKTyalM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpCACIIATh LHEIN ACATCIIBHOCTH, 3aJaBaTh MapaMETPbl U KPUTECPHUU UX NOCTHKCHUS
BBIABJIATE 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHUA B paCCMATPHUBACMBIX (bI/IBI/I‘IeCKI/IX SABJICHUAX,

paspabaThIBaTh IJIaH pelIeHus MpoOIeMbl C yUETOM aHAIHM3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBLBI B ACATCIBHOCTBb, OLICHUBATH COOTBCTCTBUC PE3YyJIbTATOB ILCJIAM,
OLCHUBATH PUCKH HOCJIC,HCTBI/IP'I JACATCIIBHOCTH,

KOOpAUHUPOBATL M BBIIIOJIHATD pa60Ty B YCJIOBHAX PCAJIbHOI'O, BHUPTYAJIBbHOI'O U
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
Ba3oBble ucciaenoBareJbCcKHe AelCTBUA.

BJIaJIeTh HAyYHOW TEPMHUHOJIOIMEH, KIIOYEBBIMU MOHATHSAMHM U METOJaMHU (PU3UUECKOM
HayKH;



BIIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIBCKOM U MPOCKTHON IEATEILHOCTH B 00IacTH
(U3HUKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIFHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HUYECKOTO COJIEpKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHWS;

BJIAJICTh BUJAMHU JICATEIBHOCTU IO TOJIYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpETalluH,
MPeoOPa30BAHMIO M TPUMECHCHHUIO B PA3IMYHBIX YICOHBIX CHUTYAIUSIX, B TOM YHCIIC TIPU CO3/IaHUN
y4eOHBIX MPOCKTOB B 00JIaCTH (DU3HKH,

BBISBJISITh TPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UPOBAaTh 3a/ady, BBIABUTAThH
TUTIOTE3Y €€ PeIIeHMs], HAXOAUTh apTyMEHTHI JJI JOKa3aTelIbCTBa CBOUX YTBEPKICHUH, 3a]1aBaTh

rapaMeTpsl U KPUTEPUHU PELICHMUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XOA€ PCHICHUSA 3a/Ja4i pE3YyJIbTaTbl, KPUTHYCCKN OLICHNBATDH
X JOCTOBECPHOCTD, IPOrHO3NPOBATE USMCHCHUC B HOBBIX YCIIOBUAX;

CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NESITENbHOCTH, B TOM
YUCJIe MPU U3YYEHUU (DUBUKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETHh NEPEHOCUTD 3HAHU 110 (1)I/ISI/IKG B IPaKTHYECKYIO 00J1acTh KHUBHEACATCIBHOCTHU,

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEJIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEH, TIpe/yIaraTh OPUTHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIaZIETh HABbIKAMU MOJy4eHUs UHGpopManuu (U3NYECKOro COAEpKaHUS U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOUCK, aHalIM3, CUCTEMAaTU3alUi0 U
HHTEpIpEeTAN0 HHPOPMAIK Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH UH(POPMALIHH;

WCIO0JIb30BaTh CpeACcTBa MH(POPMAIIMOHHBIX K KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/1ad C coOIIofeHreM TpeboBaHUI
SPrOHOMUKH, TEXHUKU OE30MACHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX M ITHUYECKUX
HOPM, HOPM MH(POPMAIIOHHOM 0€30IaCHOCTH;

co37aBaTh TEKCThl (DU3MUECKOTO COJEpKaHWA B pasNuYHbIX (opmaTax ¢ ydérom

Ha3zHavyeHUs HHPOPMALIMH U LIEJIEBOM ayIMTOPUH, BBIOUPast ONTUMANIbHYIO (POpPMY MpEACTaBIECHUS
U BU3yaJIM3alllu.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:
OCYIIECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh NPCANOCBIIIKHU I(OH(I)J'II/IKTHBIX chyauHﬁ U CMATYAaTh KOH(I)J'II/IKTBI;



pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX ICWCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEHN Ka)I0T0 4IeHa KOJUIEKTHBA;

NIPUHUAMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBHS 110 €€ JOCTHKECHUIO: COCTABIIATH IUIaH JCMCTBUMN, pacpeaeIATh POJIA C Y4ETOM MHEHUN

YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATb KA4YCCTBO CBOCTO BKJIdZld U KAXAOTO YJYaCTHHKAa KOMAaHIbI B O6IIII/II\/’I pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IMPOEKThI, OLUEHWBATh HJEH C MO3WUIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATL IIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHHUE B Pa3IMYHbIX CHUTyalUAdX,
IIPOSABJIATE TBOPYCCTBO U B006pa}KeHI/Ie, OBITH NHUIITNATUBHBIM.

PeryasiTuBHbIe YHUBEpPCaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU (QU3UKU U
aACTPOHOMMH, BBISIBJISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBAaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIPHO COCTABJIATh IUTAH PEHICHUS Pacu€THBIX M KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

pacliupsATh paMKH yqe6Horo npeaMcETa Ha OCHOBC JIMYHBIX HpeﬂHOHTCHHﬁ;

JienaTb OCO3HAHHBIN BbI60p, ApryMCHTHUPOBATH €TO, 6paTL Ha ce0s OTBETCTBEHHOCTH 3a
PCUICHUC,

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO 3PYAULIMU B 00JIACTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPO.TIb, 3MOLIUOHAJIbHBIA HHTEJJIEKT:

AaBaTb OLCHKY HOBLIM CUTyallUAM, BHOCHTb KOPPCKTUBBI B JACATCIBHOCTH, OLCHUBATH
COOTBCTCTBUC PC3YJILTATOB LECIISAM;



BJIaJICTh HAaBBIKAMHU TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPLIAEMBbIX JICHCTBUI U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;

YMCTb OICHUBATb PUCKU K CBOCBPECMCHHO ITPUHUMATL PCIICHUS 110 X CHUKCHUIO,

IIPUHAMATbL MOTUBBI M apIyMEHTHI IPYIUX IIPU aHAJIN3€E PE3YILTATOB NEATEIBHOCTH,

IIpUHUMATh CC6$I, IIOHUMas CBOM HEAOCTATKH U NOCTOMHCTBA,

IIPUHAMAThL MOTUBBI M apIyMEHTHI IPYIUX IIPU aHATINU3€ PE3YJIbTATOB AEATEIILHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHNOKH.

B mpoueCcCe NOCTMIKCHUSA JIMYHOCTHBIX PE3YJIBbTATOB OCBOCHUS IMPOTrPaMMBEI IO (1)I/ISI/IKC JJIA
YPOBHSI CpeliHero odiiero oopa3oBaHusl y 0OydarOIIMXCs COBEPIICHCTBYETCS SMOIIMOHATBHBIN

WHTEJUICKT, IPEAOIararomi chOPMUPOBAHHOCTD:

CaMOCO3HAHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BHJICTh HAMPABJICHUSI Pa3BUTHs COOCTBEHHOM SMOIMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIFOUAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHIUMATh OTBETCTBEHHOCTH
3a CBOE MOBENICHHE, CIIOCOOHOCTh aanTHPOBATHCS K AMOIIMOHAIBHBIM H3MEHEHHSIM U TIPOSIBIISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAalLlMM, BKIIOYAIOUICH CTpeMJIeHWE K JOCTHKEHHIO LI U YCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/S U3 CBOUX BO3MOXHOCTEH;

OMIIaTHUH, BKJ'IIO‘Ia}OIHef/'I CIIOCOOHOCTH TTOHHUMATh OMOIMOHAJIBHOC COCTOAHUC JOPYI'uX,
YUYHUTBIBATE €0 IIPpHU OCYHICCTBJICHUU O6H.[CHI/I${, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPEIKMBAHHNIO,

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOHIIHUX CIIOCOOHOCTD BBICTPpANBATb OTHOLICHUSA C APYIHUMH
JJIFOAbMU, 3360TI/ITBCH, IIPOSABJIATE HHTEPEC U pa3peilaThb KOH(bJ'H/IKTI)I.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy o6ydenus B 10 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOyUAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UMKU B (POPMUPOBAHMH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUHU COBPEMEHHON TEXHUKU M TEXHOJIOTHMM, B MPAKTUYECKOMH
NESITEILHOCTH JIFOZCH;

YUUTBIBATh I'PAHUIIBI IPUMEHEHHUS U3YUEHHBIX (PU3UUECKUX MOJIeTIeH: MaTepraabHas TOUKa,
MHepLHUaJIbHAs CUCTeMa OTCYETa, aOCOTIOTHO TBEPJOE TENO, UACAIBHBIN ra3, MOJIENN CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TeJl, TOUCUHBIM AEKTPUUECKUH 3apsj IPU pelIeHnd (HU3UIecKuX
3ajau;



pacrio3HaBaTh (pU3MUECKUE SBIICHHS (IPOIECCHI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJIEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHHUS BELIECTBA U 3JIEKTPOJIMHAMHUKU:
paBHOMEpPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMajJeHUe Tel,
JBUKCHHE 10 OKPYKHOCTH, HHEPITUS, B3aUMOIeicTBHUE Tel, Tuddy3usi, OpOyHOBCKOE ABIKEHUE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, M3MEHEHUEe 00bEMa Tell TIpU HarpeBaHUM (OXJIAXKICHHUH),
TEIJIOBOE DPABHOBECHE, HCIIAPEHUE, KOHJEHCAlUs, IUIABJIICHHE, KPHUCTAJIM3ALMs, KHIICHHE,
BJIQXKHOCTB BO3/yXa, [IOBBILLICHUE JaBJICHUS I'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXKy IapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, MIEKTPU3alus TeJl, B3anMOJCHCTBUE
3aps10B;

OTHCBHIBATh MEXaHUYECKOE ABIDKEHHE, WCIOJBb3ysd (U3UYECKHE BEIMYMHBI: KOOPAWHATA,
IIyTh, IEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIA, UMIYJIbC Telld, KHHETHYECKas
SHEeprusi, NOTEHLHUaJIbHAsl HSHEpPrus, MexXxaHudeckass padoTa, MeXaHHMYeCKas MOIIHOCTb; MpHU
OTHMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKHIT CMBICIT UCIIOIb3yEMBIX BEIHUNH, UX 0003HAYEHUS
U €AMHMUIIbI, HAXOIUTh (OPMYJbl, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIIMYUHY C APYrUMU
BEJINYNHAMU;

OTHCHIBaTh H3YYEHHBIE TEIJIOBbIE CBOWCTBA TEl M TEIUIOBbIE SBJICHUS, HCIOJb3Ys
¢u3nueckue BETUYMHBL: JaBJIEHHWE Ta3a, TemIepaTypa, CpeAHssl KUHETHYecKas OSHeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEIHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS SHEprus, padora raza, Kodp(UIUEHT IMOJIE3HOTO JIEHCTBUS TEIJIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbBIX BEIMUNH,
uX O0003HAYeHUS M EIUHMIIBI, HAaXOJUTh (OPMYIbI, CBS3bIBAIONIME JaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTMMHU BETMUMHAM;

OTHCHIBATh HM3y4YCHHBIEC DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M 3JEKTPUUYECKUE SIBICHUS
(poriecchl), UCTONB3YS (GU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB, MpPH OMNHCAHUU MPABUIBHO
TPaKTOBaTh (PUIUUYECKUIM CMBICT HCIONb3YEMBIX BEIMYMH, UX OO0O3HAUEHUS W EAUHMIIBI;
yKa3bIBaTh (OPMYJIbL, CBSI3bIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SABJICHUS, HCMOIb3ysd (U3NYECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3axkonsl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCA, TPUHLHUI CYHNEPIIO3ULIMU CUII, TIPUHIIUIT
paBHOMPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEI[ECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEAHENW KHUHETUYECKOW HHEPrHMHU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJT C aOCOJIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars ClI0oBeCHYI0 GOpMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIPAKEHUE U YCIIOBUSA (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

O0OBACHATH OCHOBHEIE IIPUHIUIIBI ﬂeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB;
pa3jiniaTthb yCJIOBUA UX 0e30MacHOro MCIOJIL30BaHMS B MOBCEIHEBHOM KH3HU,

BBITMOJIHATh 3KCIIEPUMEHTHl MO HCCIEI0BAHUIO (PU3MUECKUX SBJIEHUH M IPOLECCOB C
UCTOJb30BAHMEM  TMpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (OpMYJIHUPOBATH
npobnemMy/3afgauy U rUnoTe3y yueOHOro SKCIIepUMEeHTa, COOMpaTh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyZI0BaHUs, MPOBOAUTH OIBIT U (POPMYIHPOBATH BBIBOIBI;

OCYILIECTBIISITh TPSMBIE M KOCBEHHBIE M3MEpPEHHUs (U3MUECKUX BEIUYHMH, TPH STOM
BBIOMpATh ONTUMANBHBIA CHOCOO W3MEpEeHUs M HCIOJIb30BaTh HM3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;



MCCIIEI0BATh 3aBUCUMOCTH MEXTY (PU3NUECKUMU BETMYMHAMH C UCTIOIH30BAHUEM IPSIMBIX
W3MEPEHUH, MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YIbTAThl MOITY4YCHHOU
3aBHCUMOCTH (PU3MUECKUX BETMYMH B BHJIE TAOIUII U rPahUKOB, IENIaTh BHIBOJIBI 10 pe3yabTaTaM
HCCIIE0BaHUS;

coOmoaaTe mpaBmia OE30IacHOTO TpyAa IpH IMPOBEACHUU HCCIEAOBAaHHA B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-MCCIIEAOBATEILCKOM UM  TMPOEKTHOW JEATEIIBHOCTH C
WCIIOJIb30BAHNEM H3MEPHUTEIIBHBIX YCTPOUCTB U 1a00paTopHOTO 000pyJOBAHUS;

pemaTh pacuy€THBIC 3aJadydl C SBHO 3aJaHHOM (U3UYECKOW MOJENBI0, HCIOIb3YS
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAN3a YCIOBHS 3a7a4ll BBIOMPATh (HU3NIECKYIO
MOJIeNb, BBIAEHATh (U3UYECKUE BEIUYMHBI M (OpPMYJbl, HEOOXOAMMBbIE Al €€ pellieHus,
MIPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTH MOTyYE€HHOTO 3HaYeHUs] PU3NUECKON BEIUUNHBI,

peiaTh KadCCTBCHHBLIC 3aJja4yr: BBICTPAHMBATHL JIOTHYCCKHW HCEIMPOTHBOPCUYHMBYIO LCIIOYKY
pacCy>XJICHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCII0JIb30BATh IIPU PELICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE NH()OPMALIMOHHbIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUpPOBaHHWsS, WHTEpIpPETAalMd U TNPEJCTaBICHUS Yy4eOHOW W Hay4HO-
MONYJSIpHOM NH(OPMaLIK, TOJTYYEHHOU U3 Pa3IMYHbIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
MoJTy4aemMyro HH(OpMaIio;

MIPUBOJIUTh MPUMEPHI BKIIAJa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIO0JIb30BaTh TEOPETUYECKUE 3HAHUSI 1O (PU3UKE B MOBCETHEBHOM KM3HU AJIsl 0OecTieueHUs
0€30MacHOCTH IpH OOpAaIEHUH ¢ MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMM, JJIsI COXPaHEHUS
310pOBbSI U COOTIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpYXKaloUleil cpee;

paboTaTh B rpyIMIe C BHINOJHEHHUEM PA3JIMYHBIX COLMATBHBIX POJIeH, MIaHUpOBaTh paboTy
TPYINIbI, PAlUMOHATIBHO pacHpenessaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, a/IeKBaTHO OIICHMBATh BKJIAJl Ka)XJOr0 M3 YYACTHUKOB TPYIIIBI B
pelIeHne paccMaTpUBaEMO MPOOIEMBI.

K xoniy obyuenus B 11 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM yYpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCA YMEHHI:

JEMOHCTPUPOBATh HA MpPHUMEpaxX pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
HAay4YHOW KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
JEeSITeNIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUDA;

YUYUTBIBATE TPaHUNBbl MNPUMCHCHUA HU3YUCHHBIX (I)I/ISI/ILICCKI/IX MOJIENIe: TOYEUHBIN
SHGKTpI/I‘{eCKI/Iﬁ 3apsn, 1y CBETa, TOYEYHBINA HCTOYHUK CBCTAa, AACpHAad MOJACIIb aTOMAa, HYKJIOHHAA
MOJECJIb aTOMHOI'O dApa IpH pCHICHUU (1)I/ISI/I‘IGCKI/IX 3aaay,

pacnio3HaBaThb (1)I/I3I/I"ICCKI/Ie SAIBJICHUA (npoueccm) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
QJICKTPOJAUHAMUKU U KBAHTOBOM (I)I/ISI/IKI/IZ QJICKTPpUYCCKass MPOBOAUMOCTD, TCIIOBOC, CBETOBOC,
XUMHUYCCKOEC, MArHuTHOC JehcTBUA TOKa, B3aHUMOJICHCTBHE MAaraHuToB, 3JICKTPOMAIrHUTHaAasd
HWHAYKIHA, JEeNCTBME MarHUTHOTO IIOJIS Ha INpOBOAHUK C TOKOM H IlBH)KyII.[PIfICH 3apsn,
QJICKTPOMArHUTHBIC KOJICOAHHS U BOJIHEI, HpHMOHHHeﬁHOC pacnpoCTpaHCHUC CBCTA, OTPAKCHHC,



npenomiieHue, uHTepdepeHusa, audpakinus W MONSIpU3AlMS  CBETa, JUCIEPCUS CBETa,
doToanekrpudeckuit 3pdekt (hororddexT), cCBeToBOE AaBlIEHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aroMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTD;

ONMCHIBAaTh M3YyYEHHBIE CBOMICTBA BELIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE, ONTHYECKHE,
NIEKTPUYECKYIO MTPOBOJUMOCTD PA3JIMYHBIX CPENl) M IEKTPOMAarHUTHBIE SBJIEHUS (IPOLIECCHI),
UCTIONB3Yysl (U3UYECKUE BEIMYMHBI: JJIEKTPHUUSCKHIA 3apsijl, CHJa TOKa, OJIIEKTPUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIIEHUE, PAa3HOCTh IIOTEHIIMAIIOB, JIEKTPOABHKYILAS CHIIA,
paboTa TOKa, MHAYKLMS MarHuTHOro nojs, cwia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYILKH{, SHEPrusi 3JEKTPUYECKOr0 W MArHUTHOTO IOJIEM, NMEpHUOJ M 4YacToTa KojebaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce TapMOHUYECKHUX DIIEKTPOMAarHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHUE M ONTHYEeCKas CHUJla JIMH3bI, IPHU ONHUCAHUM MPaBUIBHO
TPAKTOBaThb (PU3UYECKUM CMBICH MCIOIb3YEMbIX BEIWYMH, HUX OOO3HAUYEHHUS U EIUHUIIbI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

ONMCHIBaTh M3yYCHHbIE KBAHTOBBIC SIBICHHUS M TPOIECCHI, MCIONb3Ys (U3NYECKUE
BEJINYMHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, JYHEPIUs H
UMITyJAbC (OTOHA, TMEPHUOJI TOJypacmaja, SHEpPTHsl CBSI3W AaTOMHBIX SI€p, NPU ONHUCAHUU
MPaBUWJIBHO TPAaKTOBaTh (U3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHULIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOLIME TAaHHYIO (DU3MUECKYIO BEIMUYHUHY C JAPYrUMU
BEJTMYMHAMH, BBIUUCIISTH 3HaU€HUE (PU3NYECKON BETMUMHBI;

AHAJIIN3UPOBATH @Hanecm/le mponecCbl MU SABJICHHUA, HCIIOJIB3Yyd CbI/ISI/I‘—IeCKI/Ie 3aKOHbI U
NPUHIMMEL: 3akoH Owma, 3aKOHBI IMOCIEJOBATEIIPHOTO M MAPALICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAXEHMsI CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA 1 hoTodDPeKTa, 3aK0H COXpaHEHHUS SFHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHS MacCOBOTO YHUCIA,
nocTynatel bopa, 3akoH paaMOakTHUBHOTO pacmajna, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(hopMYyTUPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKECHHWE W YCIOBHs (TpaHUIlBI, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEJIeNIATh HANpaBJICHUE BEKTOpPAa UHIYKIIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH U OIIUCBIBATDH I/1306pa)K€HI/I€, CO3a1aBa€MO€ IIJIOCKHUM 3€PKaJIOM, TOHKOH J'IHHSOIZ;

BBIIIOJIHATE OJOKCIICPUMCHTBI 110 HCCICAOBAHHIO (I)I/ISI/I‘ISCKI/IX SIBJICHUN U mpoucccoB C
HCIIOJIB30BAHHUEM MMPsAMBIX u KOCBCHHBIX I/I3M€p€HI/II7IZ IIpu 3TOM (bOpMy.]'II/IPOBaTB
npo6ﬂeMy/3aL[aqy H TUIIOTE3Y yqe6Hor0 OKCIICpUMCHTA, CO6I/IpaTI> YCTAaHOBKY U3 IIPCIIJIOKCHHOI'O
O60py,[[OBaHI/IH, IIPOBOJIUTD OIIBIT U Q)OpMYHI/IpOBaTL BBIBOJbI,

OCYILIECTBIISITh TPSAMBIE M KOCBEHHbIE H3MEpEHUs (GU3NYECKUX BETUYHMH, MPH STOM
BBHIOMpATh ONTUMAJBHBIA CHOCOO H3MEpPEHUS U HCIOJIb30BaTh HM3BECTHBIE METOJBI OIEHKHU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJTMUUH C MCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUN:
IIPpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBaTh pe3y/lbTaThl MOJTY4YEHHON 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUI] U Tpa(uKOB, JAeNaTh BBIBOABI IO pe3yibTaTaM
HCCIIEI0OBAHUS;



coOiroaTh IMpaBWia OE30IacHOrO TpyAa IPU INPOBEICHHUHM HCCIEHAOBAHMHM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-MCCIIENOBATENbCKOM M IPOEKTHOM  JIEATENBHOCTH  C
WCIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBAHHUS;

pemaTh pacuy€THBIE 3aJaydl C SBHO 3aJaHHOM (U3UYECKOW MOJENbI0, HCIOIb3YS
¢u3nvecKkre 3aKOHBI U NMPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Ja4dl BEIOUPATH (PH3HUUECKYIO
MOJIeNb, BBIIENATH (DPU3MYECKHE BEIMYMHBI W (OPMYINBI, HEOOXOOMMBIE i €€ pelIeHus,
MPOBOJIUTH PACUETHI M OIICHUBATH PEATbHOCTH MOJyYSeHHOTO 3HaUYCHUS (PU3MUECKON BEIINYHHEI,

peiiaTb KaduCCTBCHHBLIC 3aJla4M: BBICTPAMBATHL JIOTHYCCKHW HCIIPOTHBOPCUYHMBYIO LCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHNUS,

HCII0JIB30BAaTh MpH pCUHICHU N y‘-Ie6HI)IX 3a1a4 COBPCMCHHEIC I/IH(bOpMaIII/IOHHBIC TEXHOJIOI'HU
JUId TIOMCKA, CTPYKTYPHUpPOBaHHWS, WHTEpPIpPETAlMUd U TNPEJACTABICHUS Y4EeOHOW W Hay4HO-
HOHy.]'IprHOI\/’I I/IH(l)OpMaIII/II/I, HOJ'Iy‘-IeHHOI\/'I M3 pas3INYHbIX ICTOYHHUKOB, KDUTUYCCKH aHAJIU3NPOBATH
MOJIy4aeMyro HH(POpPMaIIHUIO;

OOBICHSTD IMPUHIUITBL }IeﬁCTBHH MaliuH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOfICTB, pasiinydaTtb
YCII0OBHA UX 0e30MacHOro NCIOJIL30BAaHUS B HOBCG)IHGBHOﬁ KU3HU,

MIPUBOJIUTh MPUMEPHI BKIIAJa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSI TT0 (PU3MKE B IOBCEAHEBHOM KU3HU I 00€CTIeUeHUS
0€30MacHOCTH IpH OOpAIEHUH ¢ MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMM, JIJIsI COXPAHEHHUSI
310pPOBbSI U COOMIOACHUS HOPM SKOJIOTUYECKOTO TMOBECHHS B OKPYKaIOLEel Cpee;

paboTaTh B rpyMIle C BBHIOJHEHHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNIbl, PpAlUOHATIBHO pacHpeneniaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTaH/JAPTHBIX CHUTYalUAX, aleKBaTHO OIIEHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIILI B
pelIeHrne paccMaTpUBaEeMO MPOOIEMBI.



Temarndeckoe rIaHupoOBaHUE

10 KJIACC
HauMeHoBaHUue KoaunuyecTBo 4acoB
Ne /Il paziesioB # TeM K n DJIeKTpOHHbIE (I (POBbIE)
p OHTPO.IbHBIC ITpAKTHYCCKHE (50000 a e npbIe pecypenl
nporpamMmal padoThI padoThI
Paznen 1. PUBUKA U METO/JbI HAYYHOTI'O IIO3HAHUA
®dusuka u
11 METO/IbI 5 BBEIUTE BBEIUTE [[BubmuoTexa [JOK
' HAyYHOTO 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41bf72]]
MIO3HAHUS

JloGaBUTB CTPOKY

Hroro
o
pazneny
2
Paznen 2. MEXAHUKA
BBEIUTE BBEIUTE [[BubmmoTeka [IOK
2.1 Kunevaruxa 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41bf72]]
BBEIUTE BBEIUTE [[BubmmoTeka [IOK
2.2 Jlnaika ! 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41bf72]]
3aKOHBI COXpPaHEHUSI 61 1 [[BubmuoTexa [JOK
"~ B MEXaHUKE https://m.edsoo.ru/7f41bf72]]
J106aBUTH CTPOKY
Hroro no pazneny
18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO- g BBeaute [[PubmuoTexa [JOK
"~ KMHETHYECKO# TeOpHH 3HAYEeHHE https://m.edsoo.ru/7f41bf72]]

BBE/INTE [[PubmuoTexa [JOK

3.2 Ocnoser Tepmoumnamiiu 101 snagenue  https://m.edsoo.ru/7f41bf72]]

ArperaTHbIe COCTOSHHS
3.3 BemtecrBa. PazoBnie
MIEPEXOIbI

BBEIUTE BBEIUTE [[PubmuoTexa [JOK
3HaueHne 3Hauenue  https://m.edsoo.ru/7f41bf72]]

J10GaBUTH CTPOKY

Htoro mo pazneny

24

Paznen 4. JIEKTPOJIMHAMUKA

10 BBEAUTE [[bubmmoTeka [IOK
3HAYCHHE https://m.edsoo.ru/7f41bf72]]

[ToCTOSIHHBIN IIEKTPUYECKUH TOK. 121 1 [[bubmmoTeka [IOK
"~ Toku B pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72]]

4.1 DnexTpocTaTuKa

Jl06aBUThH CTPOKY
Hroro no pasaeny
22


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

Jlo6aBUTH MOTYIb

JlobGaBuTh pazuen

PeszepBHoe Bpemst 21
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
68
44
11 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Nenn/m  pazgenioB m Tem B K I (L ppoBLIe)
° p . Ilor n e cer Kourpoabusl IlpakTuyecku 0GpazoBaTebHbI
porp 0 e paboThI e paboThI pecypes
Paznea 1. JIEKTPOJINHAMUKA
MaruauTHOE TI0JTE. [[BubmmoTeka IIOK
1.1 OnekrtpomarautHa 11 1 3 https://m.edsoo.ru/7f41c97c]
Sl MH Ty KITHSI ]
JloGaBUTH CTPOKY
Hroro
1o
pazneny
11
Paznen 2. KOJIEBAHUSA U BOJIHBI
i lememen g wene | [Gmeanox
' P 3HaYEeHHE https://m.edsoo.ru/7f41c97c]]
KojeOaHus
MexaHu4deckue u 5 1 BBEIUTE [[BubmumoTeka IIOK
"~ 3NIeKTPOMAarHUTHBIC BOJHBI 3Hadenue  https://m.edsoo.ru/7f41c97c]]
BBE/IUTE [[PubmuoTexa [JOK
2.3 Ontuia 3HAYEeHHE 3 https://m.edsoo.ru/7f41c97c]]
J106aBUTH CTPOKY
Uroro no pazueny
24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
OcHOBBI cienUaNbHOU TEOPUHU 4 1 BBEAMTE [[bubmuoTeka [IOK
OTHOCHTEIILHOCTH 3HAYCHHE https://m.edsoo.ru/7f41c97c]]
J10GaBUTH CTPOKY
Uroro no pazneny
4
Paznen 4. KBAHTOBAS ®U3UKA
DIIEMEHTHI g BBEAMTE BBEIUTE [[bubmuoTeka [IOK
"~ KBaHTOBOW ONTHKH  3HAYCHUE 3HauUCHUE https://m.edsoo.ru/7f41c97c]]
BBEJIUTE BBEJIUTE [[BubmuoTexa [JOK
4.2 Crpoenue atoma 3HauUCHUE 3HauUCHUE https://m.edsoo.ru/7f41c97c]]
4.3 ATomHoe A71po 5 BBEIUTE BBeIUTE [[BubmuoTexa [JOK

3HauUCHUE 3HauUEHUE https://m.edsoo.ru/7f41c97c]]



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

Jlo6GaBUTb CTPOKY
Hroro no pazneny

[[Bubmmoteka [IOK

15

Paznea 5. DJIEMEHTBI ACTPOHOMUU U ACTPODPUBUKU
DNeMEHTBl aCTPOHOMHUHU U BBEIIUTE
acTpo(U3HKHU 3HAYECHUE

Jl06GaBUTH CTPOKY
Hroro no pazneny

7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
Oo6o6Iaromiee 4 BBEIHTE BBEIUTE

"~ moBTOpEHUE 3HAYECHUE 3HAUYCHUE

Jlo0aBUTH CTPOKY
Hroro no pazneny
4

JloGaBUTH MOZYJTh

Jlo6aBuTh pazaen
PesepBHOE Bpems

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

[[BubnuoTexa [JOK
https://m.edsoo.ru/7f41c97c]]

3

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68
47

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BAHMS

[ToypouHoe mIanHupoBaHue

10 KJTACC
No Kosan4yecTBo 4acos Jlara JJIeKTPOHHBbIE
B undgposbie
n/  Temaypoka  Bcer Konrpoabn Ilpakrnyeck H3y4YeHH ofpaIoBATETLHBIE
n 0 ble pa0doThl  He padoThl A pecype

[[®u3uka — Hayka
0 MpUpOJIeE.
Ha;)qlfmg METO/IbI BBEJIUTE BBEJIUTE BBEJIUTE [[Bubmotexa [IOK

1 1 https://m.edsoo.ru/ff0c32
MO3HAHUS 3HauYCHUE 3HauUCHUE naTy e2]]
OKPY’KaIOIIEro
mupal]
[[Posib 1 MecTO
(hu3uKy B
(dopMupoBaHUU
COBPEMEHHOM [[bubmuoTeka [IOK

2 Hay4yHOH KapTuHbl 1 BBCANTE BBEANTE BBCAHTE hitps://m.edsoo.ru/ffoc33

3HauUCHUE 3HauUCHUE naTy

MUpa, B e6]]
MIPAKTUYECKOU
JeSITeNbHOCTH

oIei | |


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

10

11

Tema ypoka

[[Mexanuueckoe
JBIKECHHUE.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO
JBIKCHHUSL.
[Iepememenue,
CKOPOCTb,
yckopeHnuel] |

[[PaBHOMEpHOE
MPSIMOJIMHENHOE
JBIKEHUE] |

[[PaBHOYCKOpEHHOE
MPSIMOJIMHENHOE
JBIKEHUE] |

[[CBoGOIHOE
TajicHAE.
VYckopenue
CBOOOTHOTO
najieHus| |

[[KpuBonuHeiitHOE
JBIDKCHHE.
JBmkenue
MaTepuaibHOU
TOYKH TIO
OKPY>KHOCTH |
[[TIpuHIMIT
OTHOCHTEIILHOCTH
lanunes.
Hueprmanbubie
CHUCTEMBI OTCUETA.
[TepBriii 3ak0H
Hproronal]]

[[Macca Tena.
Cuna. [Tpunuun
CYIIEPIIO3UIUU CHIL.
Bropown 3akon
Hrrotona mis
MaTepuaIbHOU
TOYKH| ]

[[TpeTuu 3akoH
Hrrorona s
MaTepuaIbHbIX
TOYEK] |

[[3akon
BCEMUPHOTO
tarorenus. Cuiia

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH
ble padoThI

1

1

1

KoaudecTBO 4acoB

BBCOUTC
3HA4YCHUC

BBCOUTEC
3HA4YCHUC

BBCOUTEC
3HA4YCHUEC

BBEIINTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHUE

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HaYCHHE

BBEJIUTE
3HaYEeHHE

BBEJIUTE
3HaUEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jary

BBEJIUTE

Jary

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c35

08]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c36
20]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c37
2¢]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c39

ccl]

[[BubmuoTeka IIOK
https://m.edsoo.ru/ffOc3a
da]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc3b

es]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc3b

es]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc3b

es]]
[[bubmuoTexa [IOK

https://m.edsoo.ru/ff0c3d
007]



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

12

13

14

15

16

17

Tema ypoka

TskecTH. [lepBast
KOCMHUYECKast
CKOPOCTH| |

[[Cuna ynpyroctu.

3axoH ['yka. Bec
tenal|

[[Cuna Tpenus.
Koadopunuent
Tpenus. Cuiia
COTIPOTHBIICHUS

IIpH IBMIKCHUU TECJIa

B X KUJIKOCTHU UIIU
rase]]

[[[TocTymarensHOE

Y BpalaTeabHOe
IBIKEHHUE
a0COJIFOTHO
TBEPAOIO Tena.
MoMeHT CHIIBI.
IIneyo cumsl.
VYcnoBus
paBHOBECHS
TBEpAOTO Tenal]

[[Mmmynibe
MaTepuaibHOU
TOYKH, CUCTEMBI
MaTepHaTbHbIX
Touek. Mmiyibc
CHUJIbI. 3aKOH
COXpaHEHUSA
UMITyJIbCA.
PeakTuBHOE
JBIOKEHUE] |

[[PaboTa m
MOUIHOCTb CHJIBI.
Kunernueckas
SHEprus
MaTepuagbHON

ToukH. Teopema 06

N3MEHEHUHU
KUHETUYECKOH
SHEpruu| ]

[[[ToTeHumanpHas

SHEPrus.
Ilorennmansruas

SHEPrus ynpyro

ne(pOopMUPOBAHHOH

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

0

1

1

1

1

KoaudecTBO 4acoB

ble padoThI

BBCOUTC
3HA4YCHUC

BBCIUTEC
3HA4YCHUC

BBEIINTE
3HaYEeHHE

BBEIUTE
3HAYEHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJINTE
3HaYCHHE

BBEJIUTE
3HaUEeHHE

BBEIUTE
3HAYEHHUE

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jary

BBEJIUTE
Jary

BBEJIUTE
JaTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc3e

18]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc3f
76]]

[[Bu6mmoTexa IIOK
https://m.edsoo.ru/ff0c4l
a6]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c43
de]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c45

02]]

[[bubmuoTeka [TOK
https://m.edsoo.ru/ff0c46

1a]]



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

19

20

21

22

KoaudecTBO 4acoB

Tema ypoka

0 ble padoTel  He padoThI

MPY>KUHBI.
TloreHnmansruas

SHEPrHus Tena
BOJIM3HU
MMOBEPXHOCTH
3emiu]|

[[[ToTenuMansHbBIE
)i
HENOTEHI[UAJIbHEIC
cwiibl. CBsI3b
paboTsl
HETOTEHI[UAJIbHBIX
CHJI C UBMEHEHUEM
MEXaHUIECKOU
SHEPTUH CHCTEMBI
Ten. 3aKoH
COXpaHEHUS
MEXaHUIEeCKOU
SHEepTrHu ||

BBCOUTEC
3HA4YCHUEC

BBEJINTE
3HaYEeHHE

[[JTaGopaTopHast
pabota
«HccaenoBanue
CBSI3U PaOOTHI CHITBI
C U3MEHEHHEM
MEXaHUYECKOI 1
SHEpPruM Teia Ha
npumepe
pacTsKeHUs
PE3UHOBOTO
KryTay||
[[KonTposbHas
pabora 1o Teme
«Kunemaruka.
JluHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKEe» ||

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

[[OcHoBHBIE
MOJIOKEHUS
MOJIEKYJIIPHO-
KUHETUYECKOHN
TEOPHH.
bpoyHoBckoe
JBUKEHHUE.

Muddysus]]

[[XapaxTep
NBWKEHUSA U 1
B3aHUMOIEHCTBUS

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Jara

b |

[[BubmmoTeka IIOK
https://m.edsoo.ru/ff0c47
8c]]

BBEJIUTE
Jary

BBEIUTE
naTy

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc4b

74]]

BBEJUTE
naTy

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc4d

c2]]

BBEJIUTE
naTy

BBEIUTE
naTy

[


https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

KoaudecTBO 4acoB

Tema ypoka  Bcer Kourponbn IIpaktudeck H3y4eHH
0  ble padoTsbI

YaCcTHI] BEIECTBA.
Mopenu crpoeHus
ra3oB, KUIKOCTEH 1
TBEPBIX TeN]|

[[Macca Momeky.
KommuectBo
BCIIICCTBA. 1
ITocTostHHas
ABoranpo]]

BBCOUTC
3HA4YCHUC

[[TermoBoe

paBHOBECHE.

Temneparypa u e€ BBE/IUTE
n3Mepenue. [kana 3HAYEHUE
TEeMIEpaTyp

Henbscus]|

[[MneanbHBIHM ra3 B
MKT. OcHoBaoe 1
ypaBaenue MKT]]

BBEIINTE
3HaYEeHHE

[[AGcomoTHAs
TeMIIepaTypa Kak
Mepa cpeHen
KUHETHUYECKOM
SHEpTHUM IBWKeHHs 1
MOJIEKYIL.

YpaBHeHue
Meuneneena-
Knaneiiponal]]

BBEIUTE
3HAYEHHUE

[[3akon JlanbTOHA. BBEJUTE
I"a30BBI€ 3aKOHBI] | 3HAYEHUE

[[JTaGopaTopHast
pabota
«UccnenoBanue
3aBUCHUMOCTHU

MEXIY 1
napaMmeTpamu
COCTOSIHUS
pa3pekeHHOTO

raza»]]

BBCOUTC
3HAa4YCHUC

[[U3omponecch B

UJeanbHOM rase u BBE/IUTE
ux rpaduueckoe 3Ha4YEHHE
MpeACTaBICHUE] |

[[BHyTpeHHss

SHEPrust 1 BBCIHTE
TEPMOANHAMUYECKO 3HAYCHUE
W CHUCTEMBI U

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJINTE
3HaYCHHE

BBEJIUTE
3HaUEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEIUTE
Jary

BBEJIUTE
Jary

BBEIUTE
naTy

BBEJIUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

(]

(]

[[BubmmoTexa IIOK
https://m.edsoo.ru/ffOc4f
de]]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ffOc51

1e]]

(]

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c57

Oe]]

[[bubmuoTexa [ITOK
https://m.edsoo.ru/ff0c59

52]]


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

31

32

33

34

35

36

37

38

39

Tema ypoka

CTIIOCOOBI €€’
W3MCHCHHS.
KonunuectBo
TEIUIOTHI U padoTa.
Buyrpennss
JHEprus
0JTHOATOMHOTO
HJIeaTbHOTO Ta3a]|

[[Buasr
TerIonepeayn | |

[[YnenpHast
TEILIOEMKOCTD
BEIECTBA.
KommuecTBo
TETJIOTHI TIPH
TerIonepeaye.
AnnabaTHBIN
niporiecc|]
[[TIepBsIit 3aK0H
TEPMOJAVMHAMUKH U
€ro MPUMEHEHUE K
u3omnporieccam]|

[[HeoOGpatumocTh
MIPOLIECCOB B
npupoje. Bropoit
3aKOH
TEPMOJIMHAMUKH | |
[[TIpuHIMIT
nericteus u KIT/]
TETUIOBOM
MAaIIIUHBI | |

[[ukn KapHo u
ero KII/I]]

[[Dxonoruyeckue
poOIeMbI
TEIJIO3HEPreTHKH | |
[[O6o06maromuit
YPOK
«MomnekynsipHas
¢uznka. OCHOBBI
TEPMOAMHAMUKI | |

[[KonTposibHast
paboTa o Teme
«MonekynspHas

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH
0  ble padoTsbI

[HEN

KoaudecTBO 4acoB

BBCOUTEC
3HA4YCHUC

BBEIINTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHUE

BBEIUTE
3HAYEHUE

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

ue padoTsl

BBEJIUTE
3HaYCHHE

BBEJIUTE
3HaUEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

Jara

b |

BBEJIUTE
Jary

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJIUTE
JaTy

BBEJIUTE
JaTy

BBEJUTE
naTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc5c
36]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc5c
36]]

[[BubmuoTeka IIOK
https://m.edsoo.ru/ffOc5e

fcl]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ff0c62
30]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc60

0a]
(]

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c69

38]]

[[bubmuoTexa [ITOK
https://m.edsoo.ru/ffOc6a

501]



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

40

41

42

43

44

45

46

47

Tema ypoka

¢uzuka. OCHOBBI

TEPMOAUHAMUKI | |

[[[TapooOpazoBanue

Y KOHJICHCAITHS.
Hcnapenue n
KumeHue| |
[[AGcomtoTHAs 1
OTHOCHUTEIbHAS
BII&YKHOCTh
BO3/IyXa.

Hacerimmennsrii map]

[[TBEpmoe Temo.

Kpucrannmueckue
u amop(HbIe Tena.

AHnsotponus
CBOUCTB
KPUCTAJIJIOB.
Kunkue
KpUCTAJLUTHI.
CoBpeMeHHbIE
MaTepuasbl| |

[[TInaBneHUE B
KpUCTaJUTH3AIIUS.

VY enbHasg TeIioTa

TUTaBIICHHSL.
Cyo6mmmarus] |

[[YpaBHeHHE
TEIIOBOTO
Oaytanca]|

[[DnexTpu3anus
TeJ.
DNEeKTPUYECKUH
3apsan. /[Ba Buga
ANEKTPUUECKUX
3apsa0B]|
[[TIpoBOIHMKH,
JURJIEKTPUKHU U

MIOJTYITPOBOAHUKH.
3aKOH COXpaHEHHUs

ANEKTPUUECKOTO
3apsnal|

[[B3aumoneucTBue

3aps/10B. 3aKOH

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

0

Kynona. Toueunsid™ 1

JIEKTPUYECKUU
3apsan] |

KoaudecTBO 4acoB

ble padoThI

BBCOUTC
3HA4YCHUC

BBCOUTEC
3HA4YCHUC

BBEIINTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHUE

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJINTE
3HaYCHHE

BBEJIUTE
3HaUEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jlaty

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJIUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c63

b6]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c64
ds]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc65
f01]

[[BubmuoTeka IIOK
https://m.edsoo.ru/ffOc67
08]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c68
20]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc6b

cc]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc6b

cc]]

[[bubmuoTeka [TOK
https://m.edsoo.ru/ffOc6c

ed]]



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

52

53

54

55

Tema ypoxka Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

[[HampsoxkeénHocTh
AIEKTPUIECKOTO
nons. [IpuHnmn
CyNEPHO3UIUU 1
ANEKTPUIECKUX
noJier. Jlunun
HaIpsHKEHHOCTH | |

[[PabGoTa cun
AIEKTPOCTATHUECKO
O TOJIsI.
[Torenuman.
Paznoctb
MOTEHITUAJIOB] |

[[[TpoBOAHHKY U
JTUDJICKTPUKH B
ANEKTPOCTATUYECKO
M IIOJIE.
Jwmsnektpuueckas
MIPOHUIIAEMOCTH | |

1

[[91eKTpOEMKOCTD.

Konpnencarop]] 1

[[DneKTpoEMKOCTD
MJIOCKOTO
KOHJICHCATOpA.
DHeprus
3apsSKEHHOTO
KOHJIeHcaTopa] |

[[JTaGopaTopHas
pabota "U3mepenue
3IIEKTPOEMKOCTH
KoHaeHcaTopa']]
[[TIpuHIMIT
NEUCTBUSA U
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIHUPOBAILHOTO
amnmapara,
CTPYHHOTIO
MIpUHTEpA.
DNeKTpOoCTaTUYECKA
s1 3alUTa.
3a3emileHne
ANeKTpoTpuOOpoB]]

[[DnexkTpuueckuit
TOK, YCIIOBHSI €TO

0

KoaudecTBO 4acoB

ble padoThI

BBCOUTC
3HA4YCHUC

BBCOUTEC
3HA4YCHUC

BBEIINTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHUE

BBEIUTE
3HAYEHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HaYCHHE

BBEJIUTE
3HaUEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEIUTE
Jlaty

BBEIUTE
Jary

BBEJIUTE
naTy

BBEIUTE
JaTy

BBEJIUTE

naTy

BBEJIUTE
nary

BBEJIUTE
nary

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc6d

f2]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc6f
00]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc70
18]]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ffOc71

26]]

[[BubmuoTeka IIOK
https://m.edsoo.ru/ff0c72
c0]]

(]

(]

[


https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

56

57

58

59

60

KoaudecTBO 4acoB 3.]'IeKTp0HHLIe

aTa
Tema ypoka B K I nfl YeHHU uHppoBLIe
Yp cer ROHTpoJbH llIpakTHyecKk HU3Y 06pasoBaTebHbIE

|
0 ble padoTel  He padoThI pecypebi

CYILECTBOBAHUSL.
ITocTOSTHHBIN TOK.
Cuna Toxa.
Hanpsixenue.
CornpoTHuBICHHE.
3axon OMma s
ydacTka 1enu|] |

[[[TocnenoBarenbHO
€, mapaJuIebHOE,
CMeIIaHHOE

COCJIMHEHUE [[bubmrorexa [IOK

TPOBOHHKOB. 1 BBCiHTe BBCIHTE https://m.edsoo.ru/ff0c74
JlabopaTopHas 3HAYCHHE JaTy 0]

pabota «M3yuenue
CMEIIaHHOTO
COCIUHCHUS
pe3UCTOpPOB»]|
[[PaboTa m

MOIITHOCTD BBCIITE BBCIITE BBCIITE [[BubmmoTexa [IOK
AIIEKTPHUYCCKOTO 1 A A A https://m.edsoo.ru/ff0c78

3HAYCHHE 3HAYCHHE ar
TOKA. 3aKOH aty 38]]

Jlxoyns-Jlennal|

[[Bakon Oma mst

MTOJTHOU

(3aMKHYTOH)

AIEKTPUUECKON

uenu. KopoTtkoe

3aMbIKaHHUE. 1 BBEJIUTE BBEJIUTE
JlaboparopHas 3HauYCHUE naTy
pabota

«3mepenue D1C

HCTOYHHUKA TOKA U

€ro BHYTPEHHETO

COIIPOTUBIICHUS» ||

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc7a
e0]]

[[DnekTpoHHas
MIPOBOJIMMOCTD
TBEPJIBIX METAIIOB.
3aBUCUMOCTh
CONIPOTHUBIICHUSA 1
METaJJIOB OT
TEMIIepaTyphbl.
CBepXmpoBOAUMOCT
b]]

[[DnexkTpuueckunr
TOK B BaKyyMe. 1
CaoucTBa

BBCOUTC BBCIUTC BBCIUTC [[]]
3HA4YCHUC 3HA4YCHUC Aary

BBCOUTC BBCIUTC BBCIUTC [[]]
3HA4YCHUC 3HA4YCHUC Aary


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

61

62

63

64

65

66

Tema ypoka

AIIEKTPOHHBIX
My4KOB] |
[[ITomyripoBOAHUKH
, UX coOCTBEHHAs U
pUMecHast
MPOBOJIUMOCTb.
CaouicTBa p—Nn-
nepexona.
[TosynpoBOAHUKOB
ble IpUOOPHI| ]

[[DnexTpuueckun
TOK B pacTBOpax u
pacriaBax
AIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKA
s TUCCOTTUAITHSI.
Onektponus]|

[[DnexTpuueckur
TOK B Ta3ax.
CamocCTOsATEeIbHBIA
u
HECaMOCTOSTEIbHBI
W paspsia. MoJsiHus.
IIna3mal]

[[DnexkTpruueckue
MPUOOPHI 1
YCTPOMCTBA U UX
MIPaKTUYECKOe
MIPUMEHEHHE.
[IpaBuna TeXHUKH
0e30macHOCTH ]

[[OGoO6maromii

YPOK
«SHCKTpOﬂHHaMHKa

»]]

[[KonTposbHas
pabora 1o Teme
«DNEeKTpOCTATHKA.
[TocTostHHbII
JJIIEKTPUYECKUI
TOK. Toku B
Pa3TUYHBIX Cpelax»
/Bcepoccuiickas
MPOBEPOYHAas
paboTa mpu
MPOBEACHUH Ha

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

1

1

1

0

KoaudecTBO 4acoB

ble padoThI

BBCOUTC
3HA4YCHUC

BBEIINTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHUE

BBCOUTC
3HAa4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jary

BBEJIUTE
naTy

BBEJIUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c84
ae]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c82
ba]]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ff0c84

ae]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c86

fcl]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c88

be]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc8a

8al]



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hata uupposeie

n/ Tema ypoxka Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH 0GpazoBaTeIbHbIE

n 0 ble padoThl  He padoThl s pecypebi
OyMakHOM
HocHuTene|]
[[Pe3epBHBIi1 ypoK.
KontponbHas BBCIIITE BBCIITe [[BubmuoTexa [JOK

67 pabota o Teme 1 1 3Ha‘I{leHI/Ie aTH https://m.edsoo.ru/ff0c8c
"DIeKTpOIMHAMUKA Aty 56]]
II]]
[[PesepBrEIid ypok. [[Bu6norexa [TOK

68 O06o00maronmii BBEIUTE BBEIUTE BBEIUTE https://m.edsoo.ru/ffOcSf
ypok 1o Temam 10 3HAYCHHE 3HAYECHHE JaTy 6c]]
KJaccal| —

J106aBUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10

I[MPOTPAMME

68

44

11 KJITACC

No Kosan4yecTBo yacos Jara JJIeKTPOHHbIE

B undposbie

n/  Temaypoka  Bcer Konrpoann IIpakruyeck H3y4eHH ofpaIOBATEILHBIE

I 0 ble padoTbl  HMe padoThI A pecype
[[TTocTostHHEIC
MarHuThl ¥ UX
SO e moame e [POmorSa 10K

1 . A A A https://m.edsoo.ru/ff0c97
Bextop maruutHOU 3HauYCHUE 3HaYCHHE naTy 78]]
UHAYKIUHU. JInHun —
MAarHuTHOM
WHAYKIUH] |
[[MarauTtHOE TI0JIE
MIPOBOJTHHKA C
TOKOM. OmbIT BBCIITE BRCIITE BBECIITE [[bubmuoTeka [IOK

2 DOpcrena. 1 A A A https://m.edsoo.ru/ff0c98f

. 3HauUCHUE 3HauUCHUE naTy

BsaumopeticTBre e]]
MIPOBOTHUKOB C
TOKOM] |
[[JTaBopaTopHas
paboTa «M3ydyenue BBCIITE BBCIITE [[bubmnoreka LIOK

3 wmarHutHoro momist 1 A 1 A https://m.edsoo.ru/ff0c98f

3Ha4YEHHE naTy

KaTYIIKHA C e]]
TOKOM»] ]
1[\4[55“2::;; I/Ire 0JIS BBEJIUT BBEJIUT [[Bubmioexa [IOK

4 oro To 1 caTe 1 CAITE itps://m.edsoo.ru/ffoc9ac
Ha TIPOBOJIHHUK C 3Ha4YEHHE

TokoM. Cuita

Yo


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

KounyecTBo yacoB
Jara

Tema ypoka
I o

ple padoTbel  He padoThI s

Awmriepa.
JlaGoparopHas
pabota
«ccnenoBanue
JICUCTBUS
ITOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOM»] |

[[deticTBUE
MarHuTHOTO TIOJISt
Ha JBWKYIYIOCS

S 3apsHKEHHYIO 1
gacTtuiy. Cuna
Jlopenma. PaboTa
cuibsl Jlopenmal |

BBCOUTEC
3HA4YCHUC

BBEJIUTE
3HaYCHHE

BBEIUTE
Jlaty

[[DnexkTpoMarHuTH
ast MHTYKITHSI.
[Totok BekTOpa
MarHUTHOM

6 wuHayknuu. OJIC 1
WHAYKIWHU. 3aKOH
AJIEKTPOMAarHUTHO M
WHITYKITUU
®dapanes||

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBEJIUTE
IaTy

[[JTaGopaTopHast
pabota
«UccaenoBanue
SIBJICHUS
AJIEKTPOMArHUTHOM
UHAYKIUN» | |
[[MHAYyKTUBHOCTD.
SBnenue
CaAaMOMH/TyKIIHH.
SC
CaMOWH/TyKIIHH.
OHeprus
MarHuTHOTO TOJIS
KaTYIIKA C TOKOM.
DNEeKTPOMarHuTHO
e noJe]]

BBEIUTE
3HAYEHUE

BBEJIUTE
JaTy

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBEJUTE
naTy

[[Texnuueckue
YCTPOMCTBA U UX
MIPUMEHEHHE:

9 mnocrosHHBIE
MarHuThI,
AIIEKTPOMATHUTHI,
ANEKTPOABUTATENb,

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBEJIUTE
naTy

Bcer Kontpoabn IlpakTuyeck H3Y4eHH

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOcodf

4]]

(]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOcal
507]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOca6

00]]

[


https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

11

12

13

14

Tema ypoka

YCKOPUTENH
JJIEMEHTaPHBIX
YacTHIL,
HUHIYKIMOHHAA
neys||

[[O6006uaror it
ypoK «MarautHoe
oJIe.
DneKTpoMarHuTHa
A MHIYKIHA»] ]
[[KoHTposbHas
pabora 1o Teme

«Mar"uuTHoe moiJie.

DJIEKTpOMarHuTHa
S MHIYKIHSA»] ]

[[CBoGOmHBIE
MECXaHUYCCKUEC
KoJIeOaHusI.
Iapmonmueckue
KoJIeOaHus.
YpaBHeHue
TrapMOHUYECKHX
KOJeOaHMii.
[IpeBparenue
SHEpruu]]

[[JTabopaTopHas
pabota
«HccaenoBanme
3aBHCUMOCTHU
Tepruoaa MaJibIX
KoJieOaHu# Tpy3a
Ha HUTHU OT JJINHBI
HHUTH ¥ MacChl

rpy3a»]]
[[KonebaTenpbHBIN
KOHTYD.
CBoOoHEBIE
ANIEKTPOMArHUTHBI
¢ KoJieOaHus B
HIealbHOM
KoebaTeIbHOM
KOHTYpe.
Ananorust Mexay
MeXaHNYECKUMHU U
AIIEKTPOMATrHUTHBI
MH KOJIeOaHUSMH] |

Bcer Kontpoabn IlpakTuyeck H3Y4eHH
0  ble padoThbI

1

KoaudecTBO 9acoB 3.]'IeKTp0HHLIe

BBCOUTEC
3HA4YCHUC

BBECOUTEC
3HAUYCHHC

BBECOUTEC
3HA4YCHUEC

BBCOUTC
3HA4YCHUC

fara uu(ppoBbIe
a oOpa3oBaTe/ibHbIE
ue padoTsl Decypent
BBEJIUTE spequre LLpHOmHoTeKa LIOK
. A https://m.edsoo.ru/ffOcab
3HAYCHHC naTt
82]]
BBEJIUTE spequre LLprOHOTeKRa LIOK
. A https://m.edsoo.ru/ffOcad
3HAYCHHC Jary
58]]
BBEJIUTE - [[BubmnoTexa IIOK
. A https://m.edsoo.ru/ff0caf0
3HAQUYCHUC nary 6]]

BBECIUTC [[]]

Jary
BBEJIUT BECIIT [[bubnuorexa LIOK
e eante https://m.edsoo.ru/ffOcb8
3HAQYCHHUC Jaty m]]


https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

Tema ypoka
0

[[@opmyna
Tomcona. 3akoH
COXpaHCHHUS
SHEPrUu B
UIcATbHOM
KoJIeOaTeIbHOM
KOHTYpe]|
[[[IpencTaBneHue o
3aTyXaroIux
KOJICOaHUSX.
BriHyX1eHHBIE
MEXaHUYECKUE
KoJieOaHusI.
Pe3onanc.
BriHyX1eHHBIE
AJIEKTPOMATrHUTHBI
e Kosjebanms| |

[[[TepemeHHBIT
TOK.
CunyconaaibHbIN
MEPEMEHHBIN TOK.
MomtHocTb
MepEeMEHHOTO ToKa. 1
AMIUTUTYTHOE U
JIEUCTBYIONIEE
3HAYEHUE CHJIBI
TOKa U
HanpsiHKeHus ||
[[Tpanchopmarop.
[IpousBoacTso,
nepenava u
norpebiaeHue
3IEKTPUUECKOU
SHepruu||

[[YcrpoiicTBo 1
MPAaKTUYECKOE
MIPUMEHEHHE
ANEKTPUUECKOTO
3BOHKA, 1
reHeparopa
MIEPEMEHHOT0 TOKa,
JIMHUAN
aneKTponepenay]|

[[Dxonoruyeckue
PHUCKH pU
MIPOU3BO/JICTBE
AIEKTPOIHEPTUHU.

KoaudecTBO 9acoB

BBCOUTC
3HA4YCHUC

BBCOUTEC
3HA4YCHUC

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJINTE
3HaYCHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYECHUE

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

Bcer Kontpoabn IlpakTuyeck H3Y4eHH
ble padoThI

b |

BBEIUTE
Jlary

BBEJIUTE
Jlary

BBEJIUTE
IaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOch9

c4]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOcbb
86]]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ffOcbd

34]]

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcc3

24]]

[


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

KoaudecTBO 9acoB

Tema ypoka  Bcer Konrpoabn IIpakTuyeck H3y4eHH
0  ble padoThl

Kynbrypa
HCMOJIb30BAHUS
3JIEKTPOSHEPIUU B
IIOBCETHEBHON
KU3HH] |

[[Mexannueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeHusl.
[Tepuona. CxopocTthb
pacmipoctpanenus 1
U JUIMHA BOJIHBI.
[Tontepeunsie u
IIPOJIOJIbHBIE
BOJIHBI | |

BBCOUTEC
3HA4YCHUC

[[3ByK. CkOpoCTh
3ByKa. ['pOMKOCTh
3ByKa. BeicoTa 1
toHa. TemOp

3ByKal]
[[DnexkTpoMarHuTH
bI€ BOJIHBI, UX
CBOHWCTBA U 1 BBEIUTE
ckopocTb. IlIkana 3HA4YCHUE
AIEKTPOMArHUTHBI

X BOJIH] |

BBEIINTE
3HaYEeHHE

[[TIpuHIATIBI

PaIMOCBSI3H U

TeJIEBUIECHUS. 1 BBEIUTE
PazButne cpeacts 3HAYEHHUE
CBSI3H.

Paagunonokanus]|

[[KonTposbHas
pabota
«Konebanus u
BOJIHBIY | |

[[TIpsimonuHEHOE
pacnpocTpaHeHue
CBETa B

OJIHOPOJIHOM 1
cpene. Toueunslii
HWCTOYHHK CBETA.
JIyu cBera]]

BBCOUTC
3HA4YCHUC

[[Otpaxenue

CBETa. 3aKOHBI BBEJIUTE
OTPa)XEHHMsI CBETA. 3HAUEHUE
IToctpoenue

ue padoTsl

BBEJINTE
3HaYCHHE

BBEJIUTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEJIUTE
Jlary

BBEJIUTE
Jary

BBEJIUTE
IaTy

BBEJUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOccab

4]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOcccO

cll

[[BubmuoTeka IIOK
https://m.edsoo.ru/ffOccfe

0]]

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcc6f

8]l

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0cd3

50]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcd4

eq]]



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

28

29

30

31

32

33

34

Tema ypoka

M300paKeHUH B
IIJIOCKOM 3epKajie] |

[[[IpenomiieHue
ceera. [lonHoe
BHYTpEHHEE
OTpa)X€HHUE.
[IpenenbHbIA yron
MIOJIHOTO
BHYTPEHHETO
OTpaKeHu| |

[[JTaGopaTopHast
pabota
«3mepenue
roKa3aTens
MPETOMIICHUS
cTeKman||

[[JTuH35L.
[Toctpoenue
M300pakeHH B
nun3e. opmyna
TOHKOM JIMH3BL.
VYBenuuenue
JIMH3BI] |

[[JTaGopaTopHast
pabota
«UccaenoBanue
CBOICTB
n300pakeHHI B
JIMH3ax»] |

[[Aucniepcus
ceeta. CloKHBIN
cocTaB 0eyoro
cBera. LlBeT.
JlaGopaTopHas
pabota
«HaoOmronenue
JTUCTIEPCHH
cBeTay]]

[[UuTepdepenuns
cera. Judpaxuus
CBeTa.
JudpaxironHas
peméTkal|

[[[TonepeuHocTh
CBETOBBIX BOJIH.

Bcer Kontpoabn IlpakTuyeck H3Y4eHH
ue padoTsl

0

KoaudecTBO 9acoB

ble padoThI

BBCOUTC
3HA4YCHUC

BBCOUTEC
3HA4YCHUEC

BBEIUTE
3HAYEHHE

BBEIUTE
3HAYEHUE

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBEIUTE
3HAYEHHUE

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJIUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BuGmmoTeka LIOK
https://m.edsoo.ru/ffOcd7f

6]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0cd6
7a]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOcdd

1e]]

(]

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOced

22]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOcf02

ell


https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

35

36

37

38

39

40

41

KoaudecTBO 9acoB

Tema ypoka  Bcer Konrpoann Ilpakruueck H3Yy4eHH
ue padoTsl

0  ble padoThl

[Monapuszanus
cBeral]

[[OnTuueckue

npuOOpsI U

YCTPOMCTBA U BBEIIUTE
YCIIOBHSI UX 3HAYCHHE
0e30macHOro

MIPUMEHEHHS | |

[[Tpanutbt
MIPUMEHUMOCTHU
KJIACCUYECKOH
MEXaHUKH.
ITocrynater 1
CHelMaIbHON
TEOPHUH
OTHOCHTEITLHOCTH |

]

[[OTHOCHTETBHOCT

b

OJTHOBPEMEHHOCTH.
3ameieHue 1
BPEMEHH U
COKpaIieHue

JUTAHBI | |

BBCOUTEC
3HA4YCHUC

BBEIUTE
3HAYEHHUE

[[DHeprus u
HAMITYJTBC
PENATUBUCTCKOH
gactunsl. CBI3b 1
MacChl C DJHEpruen’

Y UMITYJIbCOM.
DHeprus noko| |

BBEIUTE
3HAYEHUE

[[KonTposbHas

pabota «OnTukKa.

OcHOBBI

crenuaibHON 1 1
TEOpUHn

OTHOCHUTEIILHOCTH

1l

[[@PoTOHBI.

®opmyia [Tnanka. 1 BBEIUTE
OHeprus u 3HAUEHUE
uMnynbsc poToHal]

[[OTkpbITHE M
Hcciaea0BaHue 1
doTorddekra.

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

(]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOcf86

2]]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ffOcfad

2]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOcfc6

8]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcf6f

a1

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcfel

611

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOcffc

4]]



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

42

43

44

45

46

47

48

Tema ypoka

OnpeiTel A. T
CroneroBal]]

[[3BakoHBI
doTorddekra.
YpaBHeHue
DWHINTEWHA UIS
doTorddekra.
«KpacHas
TPaHUIIA»

dboTorddexral]

[[[1aBnenue cBera.

Omnwrtel 11. H.
Jlebenena.
XuMudeckoe
JICUCTBUE CBETa]]

[[Texanueckue
YCTpOMCTBA U
MTPAKTHIECKOE
MIPUMCHCHHE:
(dhoTodNIEMEHT,
(dhoTomaTumk,
COJIHEYHAs
Oarapes,

cBeTo o] |

[[Pemenue 3amau
10 TEME
«DIEMEHTHI
KBaHTOBOM
OIITUKUY] ]

[[Monens atoma
Tomcona. OnbITel
Pezepdopna mo
paccestHUIO o~
YaCTHIL.
IInanerapnas
MOJIeJIb aToMa] |

[[[TocTynaTsl
bopal]]

[[U3nyueHue u
MOTJIOIIEHHE
($oTOHOB IpU
nepexo/ie aToMa C
OJTHOTO YPOBHS
SHEPTuu Ha

Bcer Kontpoabn IlpakTuyeck H3Y4eHH

0

KoaudecTBO 9acoB

ble padoThI

BBCOUTC
3HA4YCHUC

BBCOUTEC
3HA4YCHUC

BBEIUTE
3HAYEHHE

BBEIUTE
3HAYEHUE

BBCOUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

ue padoTsl

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HaYEeHHE

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHHUE

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEJIUTE
naTy

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d01
5e]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d04
a6]]

(]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d03
02]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d09

1a]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0dOaf

a]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0dOaf

a]]



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

KoaudecTBO 9acoB

Tema ypoka Becer KonrpouabH IIpakTuyeck H3Yy4YE€HH
0  ble padoThl

apyroi. Busel
CHEKTpOB]]
[[BosmHOBBIE
CBOMCTBA YaCTHII.
Bounsl e bpowiis.
KopnyckyisapHo-
BOJIHOBOH 1
TTyaiu3M.
CnoHTaHHOE B
BBIHYKJIEHHOE
u3IydeHue| |

BBCOUTC
3HA4YCHUC

[[OTkpbITHE

PaIOaKTUBHOCTH.

OnbIThI

Peszepdopna mo BBE/IUTE
OTIpEIeNIEHUIO 3HAYCHHE
cocTaBa

PaIOaKTUBHOTO

M3ITydeHUs | |

[[CBoucTBa anbda-

, ObeTa-, ramMmma-
W3JTy9CHHS.

Brusiaue 1
PaIMOaKTUBHOCTH

Ha KUBBIC
OpraHu3Mmsi| |

BBEIUTE
3HAYEHHUE

[[OTkpBITHE

MIPOTOHA U

HEUTpPOHA.

N3oTtombl. Anbda-

pacna. 1 BBEJIUTE
DIEKTPOHHBIU U 3HauUCHUE
MO3UTPOHHBIN

Oeta-pacra.

l'amma-

n3Iy4eHue| |

[[DHeprus cBs3u
HYKJIOHOB B si/Ip€.
SnepHble peakuyH.
SnepHBIN peakTop.
[Tpo6nemsl,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE
aCIEKTHI IIEPHOU
SHEPreTUKH | |

BBCOUTC
3HA4YCHUC

Jara
He padboTsbl s
BBEJIUTE BBEJIUTE
3HauYeHUe JaTy
BBEJIUTE BBEJIUTE
3HauUeHUe naTy
BBEIIUTE BBEIIUTE
3HAYCHHE Jary
BBEIIUTE BBEJIUTE
3HaYEHUe Jary
BBEJIUTE BBEJIUTE
3HaUEHUE JaTy

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d0c
a8]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d0fd

2]]

(]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d11

62]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d13

56]]



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

KoaudecTBO 9acoB 3.]'IeKTp0HHLIe

aTa
Tema ypoka B K I n3I[ YeHHU uHppoBLIe
Yp cer RonTtpouabnn llpakTHyeck HU3Y 06pasoBaTebHbIE

|
0 ble padoTbl  He padoThI pecypebi

[[DnemenTapHbIE
YACTHIIBI.
OTtkpbiTHE
MO3UTPOHA.
Metonanl
HaOIIOICHUS 1

Eegfflce’f{l?rzulf{zlx BBCIUTEC BBCIUTC BBCIUTC [[BH6HH0TeKa HOK
= P 1 A & MHTC  hitns://m.edsoo.ru/ffod0e

yactull. Kpyraerii 3HaUEHUE 3HaUEHUE naTt 38]]
CTOJ o
«DyHIaMEHTAIbH

13

B3alMOJICUCTBHSL.

EnnnacTtBo

¢buznueckon’

KapTUHBI MUAPay]|

[[DTambl pazBUTHS
ACTPOHOMUH.
[Tpuxknagnoe u
MHPOBO33PEHUYECKO
€ 3HaUCHHE
actpoHoMuu. Bug
3BE3IHOr0 Heba. 1
Co3sBe3nus, sipKue
3BE3/1bl, INIAHETHI,
HX BHAUMOC
JIBIDKCHHE.
ConHeuHas
cucremal |

BBEIUTE BBEIUTE BBEIUTE [l
3HAYEHHUE 3HAYEHHUE IaTy

[[Connue.
ComnHeuHas
AKTUBHOCTb. 1
Hcrounuk sHeprun
CouHia u 3B€31] |

BBEIUTE BBEIUTE BBEJIUTE [l
3HAYEHUE 3HAYECHUE naTy

[[3B€3mb1, X

OCHOBHEBIE

XapaKTEPUCTHKH.

3BE3bI TJIaBHOH

IOCIIEIOBATEIIEHOC

TH. BHyTpeHI.{.ee 1 BBEIUTE BBEIUTE BBEJIUTE i
CTpOEHUE 3BE3I. 3HAUYCHHUE 3HAUYCHHUE naTy
CoBpeMeHHbIE

MIpE/ICTaBICHHS O

MIPOUCXOXKIACHUU U

spomoruu CoHIa

1 3B€31]]


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

58

59

60

61

62

63

64

KoaudecTBO 9acoB

Tema ypoka
0  ble padoThl

[[Mneunbid [1yThb

— Hama

T'amakTuka.
ITonoxxenue u
nerokenne Comana 1
B 'amakTuke.
Tl'amakTuku.

UYepuble apIphl B
siIpax rajakTuK|]

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

[[Bcenennas.
Paz0eranue
ranakTuk. Teopus
Bonbioro B3peiBa. 1
PenukToBoe
U3ITy4yeHue.
Meraramaktuka]|

BBCOUTEC
3HA4YCHUEC

BBEJIUTE
3HaYEeHHE

[[Hepemmenubie
PO OIEMBI 1
aCTpOHOMHUHU |

BBEIINTE
3HaYEeHHE

BBEJIUTE
3HaYEeHHE

[[KonTposbHas

pabota

«DIEeMEHTBI 1 1
aCTPOHOMUU U
acTpopu3uKm»||

BBEIUTE
3HAYEHHUE

[[O600maromuit
ypok. Posb pusuku
Y acCTPOHOMHU B
SKOHOMMYECKOH,
TEXHOJIOrM4ecKkoi, 1
COLIMAJILHOMN U
ATUYECKOH chepax
JeSITeNIbHOCTH
yesroBeKal |

BBEIUTE
3HAYEHUE

BBEIUTE
3HAYEHHUE

[[OGoO6maromii
ypok. Ponb u
MecTO (PU3UKH U
aCTPOHOMHUH B
COBPEMEHHOM
Hay4HOU KapTUHE
mupal]|
[[OGoO6maromii
ypok. Poib
¢buznueckoit
TEOpHH B
(dbopmMupoBaHUU
MPEJCTAaBICHUN O

1 BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

Jara

Bcer Kontpoabn IlpakTuyeck H3Y4eHH
ue padoTsl

b |

BBCAUTC
0

BBEJIUTE
I

BBEJIUTE
I

BBEIUTE
I

BBEIUTE
I

f;j;ﬁme [[]

BBEJIUTE
nary

[

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl



KoaudecTBO 9acoB 3.]'IeKTp0HHLIe

Ne Jara
n/ Temaypoka B K I S — undposbie
P cer ROHTPOILH LIpakideck H3Y o0pa3oBaTe/bHbIE

n |
0 ble padoTbl  He padoThI pecypebi

buznueckoit
KapTUHE MHpa]]

[[O6oO6marormii
ypok. Mecto
(buznueckoit
KapTUHBI MUPA B
65 ob1eM psgy 1 BBE/IUTE BBE/IUTE BBE/IHTE il
COBPEMEHHBIX 3HAYCHHE 3HAYCHHE aTy
€CTECTBEHHO-
Hay4HBIX
MIPEACTABICHUH O
npupoze]]
[[Pe3epBHBIi1 ypoK.
66 MarnuTHO€ ToJIe. 1 BBE/IUTE BBE/INTE BBEJINTE il
DneKTpoMarHuTHa 3HAYCHHE 3HAYCHHE IaTy
s MHTYKITUA | |
[[Pe3epBHBIil ypoK.
Onrtuka. OCHOBBI
CrieIuaaIbHON BBE/IUTE BBE/INTE BBEJINTE
TEOpUHn 3Ha4YeHHE 3HaYCHHE naTy (0]
OTHOCHUTEJIbHOCTH |

]

[[Pe3epHblii ypOK.
KBanTOBas [[BubmuoTeka IIOK

68 ¢usuka. DnemeHTsI 1 BBeuTe BBeuTe BBEIUTE itps://m.edsoo.ru/ffod17
3HAYCHHUE 3HaYEHHE naTy
aACTPOHOMHH U 84]]

acTpodu3uku|]

67

J106aBUTH CTPOKY

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

47
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00Opa30BaHUs»

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJIBLHOTO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAEHUKA

» ®usnka, 10 kinacc/ Mskumes I'.4., Byxosnes b.b., Corckuit H.H.; mon penakiueit
[TapdentreBoii H.A. Akioneproe o0mectBo «M3marensctBo «IIpocBenienne»

» ®usnka, 11 kmacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M.; non penakiueit


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

[MapdenTreBoii H.A. Aknoneproe obmectBo «M3marenscTBo «lIpocBenienne

* Actponomusi 10-11 xmacc/ Bopontos-Benbsimunos b.A., Ctpayr E.K. O6mectso ¢
OTpaHUUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AkironepHoe 0011ecTBO «/31aT€nbCTBO
«IIpocsemenne»

» Actponomusi: 10-11-e kiaccel: yueOnuk; 12-¢ u3nanue, nepepadoranHoe 10-11 xmace/
Boponuos-Benbsamunos b.A., Ctpayt E.K. Akunoneproe o6mectBo «M3naTenbcTBo

«IIpocBemenue»

Bsenute cBoil BapuaHT

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Bsenqure nanaeie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

BBennte nannnie
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