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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
o0Opa3oBaTeNIbHOM ITporpaMMmel, ipeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM denepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIINHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTeNbHBIX ~ OpraHu3anusax Poccuiickoid  @Denepanuy, peaqu3ylOUIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Y4eOHBIMU IpenMeramu. B Hell ompenensitorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METaIllpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3NYEeCcKe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, MOJIyYEHHS HOBBIX MAaTE€pUAIOB C
3aJlaHHBIMU CBOICTBamMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B OpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpoOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMH YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIana (Gpu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABIISIOTCS  (u3ndeckue Teopuu ((HOopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOpble B Tporpamme 1o ¢u3nke OObEeTUHEHBI B OOIIUNA CIIHUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rpolecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBAHUS M OCHallleHUsl kabuHera ¢puzuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHBIX 1 KAa4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjeria Kypca,
TaK W HHTCTPpUPYSA 3HAHUA H3 Ppa3HbIX pPas3aciioB. HJ’IH KaUCCTBCHHBIX 3aJa4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaqTbHO-TEXHUYECKOMY
obecreueHnIo yueOHOTo mpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3UKHU WK B YCIOBHUSAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOIro LUKIA. B kaOuHeTte ¢Gu3uku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe yUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpanmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00OecrevyrBaeT MOCTaHOBKY IEPEUYMCIEHHBIX B MPOrpaMMe o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaboparopHoe obOopymoBaHUE UIsI YYEHHYECKUX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH TENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



(dhopMHpOBaHKE YMEHUI OOBSICHSTD SBICHUS C UCIOIb30BaHNUEM (PU3UUECKUX 3HAHUHN U
Hay4YHBIX JIOKA3aTEIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHH.

JlocTikeHne STHX Iielell oOecrieunBaeTcs pPEIICHHEM CIEeIYIONHMX 3aJad B IIpolecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HAHHUKA 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, FICKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHHS JUIS OOBSCHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHME CIIOCOOOB pEIIeHUs] PA3THYHBIX 3a/lad C SIBHO 3aJaHHON (QHU3NYECKOU
MOJENBI0, 33/1a4, TI0JIPa3yMEBAOIINX CAMOCTOSATENbHOE CO3JaHle PUZNYECKON MOJIeNH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHWe (U3MYECKHUX OCHOB M TMPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEyY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEIFHOTO TUTAHHUPOBAHUS U TIPOBEIACHUS (U3HUCCKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTEIb JejaeT BBIOOP MPOBEICHHS JIAOOPATOPHBIX pPabOT |
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEICHI 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, JABUKEHUE CHAPSIIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu
Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.
[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habnronenue ABM>KeHUS Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.
Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLICHUS MEXKY MYTSIMU, IPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATENbHbBIE
paBHbIE MPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM JABMKEHUM C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTATBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hbrotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTEpUaIbHBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna cOnMpoTHBICHUS TIPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y citoBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHWE: TMOIIMIUITHUKY, JIBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCkOpeHHOM MOABbEME U MAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE NBIKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHepruss maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprust Tejaa BOIU3M MOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU U UX ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nBuxkenue. Audpdysus. Xapakrep ABUKEHHS U B3aUMOIEHCTBUS YacTHULL BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUIKOCTEW U TBEPABIX T U 00OBSICHEHHE CBONCTB BEILIECTBAa HA OCHOBE
THX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosinaas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOpPHH
uaeanpHOoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABWKEHUS yacTul rasa. [Ilkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kianeiipona. 3akon JlanbTona. M3ompoiieccsl B HACATIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIM4eCTBOM BemiecTBa. ['paduueckoe mnpeacraBieHHE H30MPOIECCOB: H30TEpMa, H30XO0Pa,
n3zo0bapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Gotorpaduu  MOJIEKYI
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

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

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHHS UJI€aJIBbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y IApaMEeTpaMU COCTOSTHUS Pa3pekKEHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO0 ra3a. Buael Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKLIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
NIEPBOTo 3aKOHA TEPMOJIMHAMUKH K M3ompoleccaM. I'paduueckas nutepnperalys paboThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJIE.

TennoBbie MamuHbL. [IpuHIUTIBL eiicTBUS TeMIOBBIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TeruIoBbIX MamnHax. KoagduuuenT nonezxHoro aeictus TemioBoil Mamuusl. Lukia Kapao u ero
KO3 PUIIUEHT MOJIE3HOTO JeHCTBUSA. DKOJOrHUeCKre MPoOIeMbl TEIIO3HEPTETUKH.

Texnuyeckne ycTpoWcTBa W IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYTBUIKM TOJ] AEHCTBUEM CKAaTOTO BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TPYOKe MyTEM TPEeHUs
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHACHCanus. Mcnapenue u kunieHue. AGCOIIOTHAS M OTHOCHUTEIIbHAS
BJIQXXKHOCTh BO31yxa. HacklieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue M Kpuctannuzauus. YeinbHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE HAHOMATEpUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne 0OTHOCUTENBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3ainusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHMKH, TUATIEKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO 3apsiaa.

B3aumopeiictBue  3apsigoB.  3akoH  Kynona. TodeuHbI  3EKTPUYECKUH  3apsll.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

PaboTa cun anekrpocraruueckoro noiis. [lorennuan. PasHocts norennuanos. [IpoBoaHUKH
U IUAJICKTPUKHU B JIEKTPOCTATUUECKOM TT0Jie. J{UanekTpuueckas mpoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMIICHHE DIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH [IJIACTUH, PACCTOSHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DneKTpUUeCKUuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTOUuHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 15 ydacTka Lemu.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNeKTpOABMKYIIasi CHUJIa U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHNKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHueE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DneKTpuYeCKni TOK B Bakyyme. CBOKCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTh IOJYPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckne ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JAMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMenanHoe coeJMHEHUE TIPOBOTHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHHWE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA M €M0 BHYTPEHHETO CONPOTUBIICHUSI.

Habnronenue snexTpoiin3a.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHbIM (akr, rumoresa, (usuyeckas BeNUYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TuHEeHas GyHKIus, mapadoia, rurnepboa,
uX rpaduku 1 CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUMHU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENadH, TEIJIOBOE PAaBHOBECHE), IIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTUYECKAs AUCCOLIUAIINS, TalbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJIOMET W JpYyrue), JABUTATelb BHYTPEHHETO CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, JJIEKTpOHArpeBareibHbIe MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TATbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoM uHaykiuu. [I[pyuHIUI CyNeprno3uiiMi MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1oJie IPOBOAHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA U 3aMKHYTOIO KOJIBLEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HMHAYKLHH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUUA B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
3JIEKTPOMArHMTBHI, 3JIEKTPOJBUTrATEIIb, YCKOPUTEIIN IEMEHTAPHBIX YACTHL], MHIYKLIMOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMAarHUTHOM MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

Paznea S. KonreOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle KOaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
konebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHHUK. Y paBHEHHUE TapMOHUYECKHX Kosebanuid. [IpeBpaiienne sHepruu npu
TapMOHHYECKUX KOJICOAHHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHWTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYXICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHyXA€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAIPSHKCHUS.

Tpancdhopmarop. IlpousBojacTBo, mepenadya W MOTPEeOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texnuueckne ycTpoilcTBa M NPAKTUUYECKOE MPUMEHEHHE: OJIIEKTPUYECKU 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU JIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHM)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JiuHa BOJHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoii BoaHe. CBONHCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TIpeJioMJieHue, Tnojsapu3anus, audpakmus, wuHTepdeperus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texnuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUONpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue otpaxxeHus U MpeaoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXEHHUE, MPETOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIusL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmosnHeiiHoe pacripocTpaHeHHe CBeTa B OJHOPOIHOU cpejie.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKkOHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIA TOKa3aTeNb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



Cobuparomue W paccewBaromue JHUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIH arnmapart, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTNITHKA, TU(PpaKITHOHHAS pelIéTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUEe, OTPAKEHHE U TpejomiieHHe cBera. OnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ TOMOIBIO TPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienMAJILHOH TEOPHH OTHOCHUTEIBLHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruM GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YPOBHS 3HEPIruu Ha apyroil. Bunel cnektpoB. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJOPO/Ia.
BonHoBBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckynsipHO-BOJIHOBOU Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTPOMCTBA W NPAKTUYECKOE INPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Onpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, TOKA3bIBAOIINE CIIOKHOCTh CTPOEHUS siipa. OTKpBITUE PAAMOAKTUBHOCTH.
OmneiTer Pe3epdopaa nmo onpeneaeHuIo cocTaBa paauoakTUBHOTO u3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeHWTpoHA. HykionHas monens siapa I 'eizendepra—Banenko. 3apsi
sanapa. MaccoBoe uncio sanapa. M3oTomnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepuble peakuuu. Jlenenvie u cuHTE3 SA€Ep.
SAnepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCHEKTUBHI  SACPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoieicTBus. EqUHCTBO pr3nueckoil KapTUHBI MUpA.
TexHnueckne ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BuTUs actpoHomMu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.



Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. ConneuHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKH. JlnarpaMmMa «CIeKTPpaIbHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
[IOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTbY» JUIsl  3BE3J  TIJIaBHOM
nocyenoBareabHoCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHILIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHbIE IBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6usa. Paszberanue ranaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
3THYECKOH cepax AesTeTbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckoil Teopun B (HOPMHPOBAHWU TPEACTABICHHUN O
(bU3UYeCKON KapTHHE MHpaA, MECTO (DPU3MYECKON KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTABICHUMN O MPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢uzumku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsamusi, CBA3aHHbIE C HM3YyYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU T0I00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEma Ted.

buonocus: anekrpudeckue IBJICHUS B )KUBOU MPUPO/IE, KosieOaTebHbIe IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOM NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Ted,
MEXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOH PEIIETKH, CTIEKTPATbHBIN aHAN3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, NIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozusi: TMHUU 3JEKTPOIIEpEIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4yb, pajap, PaJAuoONpuUEMHHUK, TeleBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHOrO mpenMera «Dusuka» Ha ypOBHE CpeaHEro o0mero oopa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHne >KU3HCHHOTO OIBITa M OIBITa JIEATSIBHOCTH B TPOIECCE PEaTH3AMA OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIEUETOBEUYSCKUX TYMAHUCTHUECKUX M JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00Pa30BaTeIbHONW OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKECHHUSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBLHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K Pa3IMYHBIM chepam MpoecCuOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3uKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caM00Opa3oBaHUIO B 00jacTu (U3UKHU HA
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUM B OKPYKAIOLIEN CpeJie HA OCHOBE 3HAHU I LIETIEH
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacuIupeHre OmbITa JCSITEIIbHOCTA JKOJIOTMYECKOM HAMpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATEICKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue aeicTBusi:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTEITHLHOCTH,

KOODAMHUPOBAaTh W BBIIOJIHATh PAadOTy B YCIOBUSAX PEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHEH, KIFOUYEBBHIMH TOHSATHUSMH W METOJaMH (DU3NYECKON
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO  TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOJOB pEIIeHUs 3a71a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS, €0 HHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAILUSAX, B TOM YHCIIC TIPU CO3JJaHUN
y4eOHBIX POEKTOB B 001aCTH (DU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI JUIs I0KA3aTeIbCTBA CBOMX YTBEPIXKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B XO/I€ PEIICHHs 3a/1a4H Pe3yAbTaThl, KDUTHUECKU OLIEHUBAThH
WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
quclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUECKYIO 001aCTh KU3HEACSITENbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU MOJIydeHUs HH(POpMALUN (HU3NIECKOTO COJEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaYeHUs MH(OPMALIMU U LI€JIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alluH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIICHHE Ha YpOKaX (DU3UKH M BO BHEYPOUHOH JACSITEIHHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHINBUYyaIbHOU pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JEUCTBUA IO €€ TOCTUKEHHIO: COCTABIIATH IUIAH IEHCTBUM, paCIPeAeIISITh POJIU ¢ Y4ETOM MHEHHN
YYaCTHUKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIE IMPOEKTHI, OIICHUBATh HJICH C TIO3WIIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATENIBHYIO JESITENbHOCTh B o0OJacTu (pU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MIPaBO U IIPABO APYrUX HA OLINOKU.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh NOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOLIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIISATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHYECKOMN
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TN, TOUCYHBIH AIIEKTPUUECKUM 3aps] MpU PELICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHHEe Te,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMOIeicTBHUE Tel, Tuddy3usi, OpOyHOBCKOE IBHKEHHUE,
CTPOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HAarpeBaHUU (OXJIAXACHUN),
TEIJIOBOE paBHOBECHE, HCHApEHUE, KOHJIEHCAlLlMs, IUIABJICHHE, KPUCTAIIM3AlMs, KHUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEX]y MapaMeTpaMu COCTOSIHMS ra3a B H3OIpolleccaX, AJEKTpU3alus TeJl, B3auMOJECHCTBUE
3apsJI0B;



ONHCBHIBATh MEXAaHMUYECKOE JBUKCHUE, MCIIOJNB3YS (PU3UUECKUE BEIWYMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
OTHMCAaHUU MPABMWIIBHO TPAKTOBATH (PHU3UUECKUN CMBICI HCHOJIb3YEMBIX BEJTMUUH, NX 0003HAYECHUS
U eIUMHUIBI, HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYNHAMH;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIepaTypa, CpPEeAHss KUHETHYECKash JHEPrus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JIBUTATEIIS; IPY OTIMCAHHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI UCIIOJIb3YeMbIX BEJTHUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUN 3apsij, JNEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT WCIOJB3YEMbIX BEIWYHH, WX O0O3HAUCHWS W CIWHUIIBL
YKa3bIBaTh (DOPMYITBI, CBSI3BIBAONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C JPYTUMH BETUIHHAMHU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHMYECKOW YHEPTHH, 3aKOH COXPAHECHUS UMITYJIbCA, TPHHITUI CYNEPIIO3UIUH CUII, TIPUHIIATT
paBHOMPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CpEAHENH KWHETHMYECKOW SHEPTUH TEIJIOBOTO JIBHKEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOopMyIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BBIPAKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH,

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyath yCIOBHS MX O€30M1aCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIENIOBAaHUIO (PU3MYECKHX SIBJICHUII M MPOLIECCOB C
UCIOJIb30BAHMEM  TPSMBIX W KOCBEHHBIX M3MEPEHUU, TMpu 3TOM  (GOpMYIUPOBATH
npoOieMy/3afady v TUIIOTE3y Y4eOHOTO AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPESIOKEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYILIECTBIISITh MPAMBIE U KOCBEHHBbIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUsT U HCIOJIb30BaTh M3BECTHBIE METOJbI OICHKHU
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy GPU3NUYECKUMU BEIMUYMHAMU C UCIIOIB30BAHUEM MPAMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTAThl IMOJIY4YEHHOM
3aBUCHUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TaOIHIl U rpadKOB, J1e1aTh BBIBOJIBI [0 pE3yabTaTaM
HCCIIEIOBaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BaHUEM HU3MEPHUTEIBHBIX YCTPONCTB U 1a00paTopHOro 000pyJ0BaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNlb, BBIIENATh (DU3NYECKHE BEIMUYMHBI U (QOPMYNbI, HEOOXOIUMBbIE A €€ pelieHwus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOpPOl Ha 3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

WCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 33724 COBpPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IV TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MONYJISIPHOM MH(pOpPMaLUy, TOJYYEHHON U3 PA3INYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MoJTy4aeMyro HH(pOpMaLuio;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUUYECKHE 3HAHUS 10 (PU3HKE B IOBCEAHEBHOM KU3HU JUIsl 00eCIeUeHUs
0e301acHOCTH Tpu 00paleHny ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOUCTBAMH, JUIsi COXPaHEHUS
3/10pOBbSI U COOTIOACHNS HOPM SKOJIOTUUECKOTO MOBEICHUS B OKpYXKaIoIeil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIBHO pacHpeneisTh OOS3aHHOCTM U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
NeSITeNIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (U3NYECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKH 3apsij, Iyd CBETa, TOUEYHBIM HCTOYHUK CBETA, iACpHAs MOI€Tb aTOMa, HYKJIIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelIeHUH (PU3NUECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOIECCh) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKLWSA, JACWCTBUE MAarHUTHOTO TIIOJIsI HAa MPOBOJHUK C TOKOM U JIBHIXKYIIMHCA 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dboTornekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIUYMHBI: DJIEKTPUYECKUN 3apsl, cuja TOKa, OHIIEKTPUUYECKOE
HaMpsLKEHUE, DIIEKTPUYECKOe COPOTUBIICHUE, PA3HOCTh MOTEHIUANIOB, JIEKTPOABMKYIAS CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUYECKOr0 W MArHUTHOTO TOJEH, MepHoJ M 4YacToTa KoJieOaHWil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICIT HCMOJb3YeMbIX BEIMYMH, MX OOO3HAYCHHMS W €AWHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAYCHHE (PU3NIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHMsI CBETAa, 3aKOHBI IPEOMIICHUS
CBeTa, ypaBHeHUE DitHIITeHA 11 hoToddhPeKTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHUsS AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynarel bopa, 3akOH pajMOAaKTUBHOIO pacmaja, IOpU 3TOM Pa3idyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKECHHUE M YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuisl AMniepa u cuisl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobieMy/3a1avdy ¥ THIIOTE3y y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO
000pynoBaHuUs, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
ITOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢buznyecKkux BEIWYMH B BHUAE TaOMUIl M TpaQuUKOB, JelaTh BBIBOABI MO pe3yibTaTaMm
HCCIIE0BAHUS;

coOnroaaTh mpaBmia 0O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO HSKCIIepUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH  C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiath pacu€THble 3aJa4ydl C SBHO 3aJaHHON (DU3MYECKOM MOJeNbl0, HCIONb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJIeNb, BBIACIATh (U3UYECKUE BEIUYUHBI M (OpPMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUS (U3NYECKOM BETUUHHBI;

peuiaTh KaueCTBEHHbIE 3a/layd: BbICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYMBYIO ILIEMOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BAaTh MPH PEIICHUU YUeOHBIX 33/1a4 COBPEMEHHbIE HH(MOPMAIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHPOBaHUWs, HUHTEPIpPETAlMUd U TNPEJCTaBICHUS Yy4eOHOW W HAy4HO-
MOMYJISIpHOM NH(GOPMaIIUU, TOTYYCHHON U3 PA3IIUYHBIX ICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;

OOBSACHSATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHHUECKUX YCTPOUCTB, pa3iniaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MIPUBOJIUTH MPUMEPHI BKIAAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHON KHU3HU JUIsl 0OecTIedeHus
0€30MacHOCTH MpHu 00palleHnH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, INTAHUPOBATH PabOTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
1.1 ®dwusuka 1 METo ay4HOTO TI03HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 h Epgﬁ:ﬁiﬁiilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMHUKA
bubmmoreka [{OK
4.1 3 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpUYECKUN TOK. Tokn 12 bubnuorexa [JOK
' B Pa3JINYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
MaruautHoe noJje. DJIeKTpoMarHuTHast bubnnorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U JIEKTPOMArHUTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHOW TEOpUHU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa LIOK
' 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
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE SIIPO > https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
A1 4
0 Obobmaroniee nosToperie https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KosmnuecTBo yacos DJIeKTpOHHbIe HH(poBbIe

w/n Tema ypoka Beero Kontposabubie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsbI padoThI pecypcebl

1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnnorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MHPa https://m.edsoo.ru/ff0c32e2
Poxnp 1 MecTo pusuku B opMUpoOBaHUN

2 COBPEMEHHOM anqufx'I K(sz;I/IHS MUpa, B 1 Brbmiorexa LIOK

y . https://m.edso0.ru/ff0c33e6
MPAKTUIECCKOU JeSITSIILHOCTH JFOACH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 bubnuorexa [JOK
nemkenus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpPHOE TPAMOTMHEWHOE IBI)KCHUE 1 Bubnuorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y cKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe nBuxenue. [[prxenue 1 bubmuoreka [JOK
MaTepHUaIbHOU TOYKHU TI0 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHnmn oTHOCKUTENBHOCTH ["anumest. ) BuGamnorexa [OK

8 WNuepuuansHbie cuctemMsbl oTcueTa. [lepBsiii 1

3akoH Hprorona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CyIEpIo3uIuu cui. Bropou 3akoH bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HeroToHa i1t MaTepruabHON TOYKU
10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuorexa [JOK
TspKecTH. [lepBasi kocMuyecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumment tpenns. Cuna
13 conpOTiBneHHﬂ npql)/l(anIII/ImeHm/I: Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTymarensHOE 1 BpaIaTebHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenTt cuitbl. [Tnedo cuibl. YcenoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepUalbHbIX TOYEK. VIMITyJIbC CUITBI. bubnuoreka [JOK
3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTI;IT)I/IaJ'IbHOI/Iw touku. Teopema 00 bubmmorexa LIOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTenmmanpsHas sueprus. [lorenuunanpHas
17 SHEprus ynpyro neopMUpOBaHHOU bubnuoreka [JOK

NIPpYXUHBI. IloTenumnanpHas SHEpTUA TCJia
BOIIM3HU MMOBEPXHOCTU 3emum

https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

[ToTeHumansHble ¥ HEMOTEHIIMATIBHbIC
cwibl. CBs3b pabOThI HEMTOTCHIIUATHHBIX
CHJI C I3MEHEHUEM MEXaHUYECKOU SHEPTHH
CHCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKOU YHEPTUH

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

19

JlaboparopHas padota «lccrnenoanne
CBA3HU pa6OTBI CHJIBI C UBMCHECHHUEM
MEXaHHYECKOW PHEPTUHU TeJla Ha PUMEPE
PaCTSKEHHUS PE3UHOBOTO JKI'yTa»

20

KonTponbHas pabota o teme
«Kunemaruka. JluHamuka. 3aKOoHbI
COXPAHEHHUS B MEXaHHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Juddysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moienu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. llkana remneparyp Llenscus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOcomoTHas TemrepaTypa Kak Mepa
CpPEeIHEN KUHETUYECKON DHEPTUU JBUKEHUS
MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneiipona

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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27

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

JlaboparopHnas padota «MccnenoBanue

28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOI0 Ta3a»

29 N3onponeccel B HACATBEHOM ra3e U UX bubnuorexa [JOK
rpaduyeckoe mpecTaBlICHHE https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEeprus TepMOINHAMAYECKOU

p | s S
By TpeHISA SHEPII O HOATOMHOTO https://m.edsoo.ru/ff0c5952
UJIealIbHOTO ra3a

bubnuoreka [IOK

31 Buyel TeILIOMCpe AT https://m.edsi.ru/ffOcSc%

PR I — biGiorera LIOK
AnmaGarserii mporece https://m.edsoo.ru/ffoc5¢c36

33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubmuorexa [JOK
[IPUMEHEHHE K U30MPOIIeccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTh MpoIieccoB B IPHUPOIE. bubnuorexa [JOK
Bropoii 3aKk0H TepMOJMHAMHUKH https://m.edsoo.ru/ff0c6230

35 [Tpuniun nevicreus u KII1/ TermoBoit bu6mmoreka [JOK
MAIHHBI https://m.edsoo.ru/ffoc600a

36 Hwuxn Kapno u ero KITJ

37 DKOJOTHYECKHE MPOOIEMbI
TEIJI03HEPTEeTUKU

38 O6o6maromuii ypok «MouekynsapHas bubnuoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KonTtposnsHas paboTa o teme

bubnmoreka [JOK
39 «MonexynspHas ¢puznuka. OCHOBBI https://m.e dscﬂ).ru 1706350
TEPMOTUHAMHUKI)
40 [TapooOpazoBaHue U KOHICHCAITHS. bubnuorexa [JOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
41 AOCO0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmoreka [{OK
BO3/yxa. HacklleHHbIi map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckne u
42 amopdHbIe Tena. AHU30TPOIIUSI CBOWCTB bubnuoreka [JOK
KpHCTAIUIOB. JKUIKHUEe KPUCTAIITBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIb
43 [InaBnenne n kpucramum3anus. Y qeibHas bubnuoreka [IOK
TerioTa riasjieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeHHE TEIIOBOTO OamaHca htts://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsi/l. bubmuorexa [JOK
JlBa BH/1a 3JIEKTPHUECKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKY, AUANEKTPUKU U
46 H:JIYHSOBOHHI?KI/I. 3aK(I:H COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsjia
47 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bu6mmoreka [JOK
ToueUHBIN ICKTPUIECKUN 3aPSI]T https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB 3IIEKTPUYECKOTO TMOJIA.
48 Hpniunn cynepno:mulfn ANEKTPUUYECKUX Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
nosied. JInHuM HanpsHKEHHOCTH
49 PaGota cui 21eKTpoCTaTHueCcKOro moJsl. bubnunoreka [JOK

Ilotennuman. Pa3HOCTEH MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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HpOBO[[HI/IKI/I " JUSJICKTPUKU B

50 JIEKTPOCTATUYECKOM I10JIE. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JysnexTpudeckas MpOHUIIAEMOCTh

ol DnexkrpoeéMkocTb. Konnmencarop Brbmiorexa LIOK

https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOTO KOH/IEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast paborta "U3mepenue 1
ANEKTPOEMKOCTH KOHeHCaTopa"

[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOTTMPOBAIBHOTO

o4 anmnapara, CTpyHHOTO IpUHTEpA.
DIIeKTpOCTaTUYECKas 3alIuTa. 3a3eMJICHUE
ANEKTPOTPUOOPOB
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0

55 cymectBoBanus. [loctostHabIl TOK. Crta
toka. Hanpsbxkenune. ConpoTuBiieHre. 3aKOH
Owma a5 ydacTka 1enu
[TocnenoBarensHOE, apauieIbHOE,

56 CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB. 05 bu6mmoreka [JOK
JlaboparopHnas pabota «3yueHue ' https://m.edsoo.ru/ffoc74f0
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB

57 PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma L[J'IiI MOJTHOM (3aMKHYTO) BuGmiorexa 1IOK

58 anekTpuueckoil nenu. Koporkoe 0.5

3ambikaHue. JlabopaTopHas pabora

https://m.edsoo.ru/ff0c7ae0
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«H3mepenne DJ1C uCTOUHMKA TOKA U €r0
BHYTPEHHETO COIPOTUBIICHUS

DneKTpOHHAas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCTh
60 DnexTpuuecKuu ToK B Bakyyme. CBoUCTBa
AIEKTPOHHBIX MyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
61 MIPUMECHAs MPOBOAUMOCTb. CBOUCTBA P— bubnuoreka [IOK
n-niepexona. [TonynpoBoHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DIIEKTPUYECKHUH TOK B PACTBOpaXxX U
paciuiaBax 3JIeKTPOJIMTOB. bubmuorexa [JOK
62
DIEKTPOTUTHYECKAS TUCCOIMALIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEeKTPUYECKUH TOK B rasax.
p _ . bu6mmoreka [JOK
63 CaMOCTOATENbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue npudopsl U yCTPOCcTBa U
64 P . ep pe . ye I;'I bu6mmoreka [JOK
uX npaktudeckoe npumeHenue. [Ipasuna
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
65 0606 . 3 bu6mmoreka [JOK
oOaromuil ypok «NeKTpOAMHAMUKAY
B P pos https://m.edsoo.ru/ff0c88be
KonTponsHas pabota o Teme
66 «Qnekrpocratuka. [1ocTOAHHBIM bubnuoreka [IOK

ANEKTpUUECKUH TOK. TOKM B pa3iInuHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 PezepBHblit ypok. O000maronmii ypok mo 1 bubmuoreka [IOK
temam 10 xmacca https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O000maonmii ypok mo 1 bubnuorexa [JOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konutposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl

[TocTosIHHBIC MAarHUTHI M KX

1 B3auMO/IeiicTBUE. MarHuTHOE T0JIe. 1 bubnuoreka [JOK
BekTop MarHuTHOW UHAYKIMH. JInHUNA https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHOE TI0JIe POBOTHUKA C TOKOM.

2 OmeIT Dpcrena. B3:PIMO§GI7]CTBHG 1 bubmorexa OK

https://m.edsoo.ru/ff0c98fe

MTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3y4yeHue 1 1 bubmuorexa [JOK
MArHUTHOT'O TIOJISI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO MOJIsSI HA POBOAHUK

4 ¢ TokoMm. Cuna Ammnepa. JlaboparopHas 1 1 bubmuorexa [JOK
pabota «MccrenoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

eiicTBHE MarHMTHOTO MOJIA Ha
5 fBI/I}Kymonc;I 3apsoKeHHYHo yactuity. Cuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaboTa cwbl Jlopenia
DOnexTpoMarHuTHast UHAYKus. [ToTok

5 BEKTOpAa MarHuTHOM uHAyKuuu. IC 1
WHIYKIUU. 3aKOH AIEKTPOMArHUTHOM
unaykuuu Papanes

7 JIaGopatopHas pabota «ccienoBanue 1 1 bubnuoreka [IOK

SABJICHHUA BHCKTpOMaFHI/ITHOfI HHAYKOUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrust
MAarHUTHOTO TOJISI KATYIIKA C TOKOM.
DIEeKTPOMarHuTHOE IoJIe

bubmuoreka [JOK
https://m.edso0.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs I1eYb

10

O6o0matomuii ypok «MarHuTHoOE moJe.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

bu6mmoreka [IOK
https://m.edso0.ru/ff0cab82

11

KonTtponpHas padoTa no teme «MarHutHoe
roJjie. DNeKTPOMarHUTHAS WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo00OOgHBIE MEXaHUYECKHUE KOJICOaHU.
I"apmonnueckue konebanus. YpaBHEHHE
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHnas pabota «lccrnenoanue
3aBUCHUMOCTH TIepH0/1a MajbIX KoJebaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHUs B
UjeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaorust M1y MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH KOJIEOAHUSAMHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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16

IIpencrasnenue o 3aTyxaromux
Kose0aHusax. BoiHyXIeHHbIE
MexaHn4deckue kojebanus. Pesonanc.
BbIHYX/ICHHBIC JICKTPOMArHUTHBIC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbIn Tok. CUHYCOUJAJIbBHBIN
MepEeMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

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

18

Tpancdopmarop. IIponsBoacTBo, nepenaya
1 OTpeOIeHNE AINEKTPHUIECKON SHEPT U

19

YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE
ANIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MePEMEHHOTO TOKA, JIMHUN
aNeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
anekrposneprun. Kynerypa
WCI0JIb30BAHUS JIEKTPOIHEPTUHU B
MTOBCETHEBHOU KU3HU

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacnpoCTpaHeHUs U AJTUHA BOJHBI.
[TonepeuHsie ¥ MPOAOTbHBIE BOJIHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkOopocCTb 3ByKa. [ pOMKOCTB 3ByKa.
Beicora Tona. TemOp 3Byka

bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTpOMAarHuTHbIE BOJIHBI, UX CBOWCTBA U
ckopocts. [Ikana anekTpoMarHuTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0
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HpI/IHHI/IHBI pPaaruoOCBA3U U TCIICBUACHU.

24 PazButune cpencts cBa3u. Papnosokanus
o5 KonTtponsHas padora «Konebanus n bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeHOE pacpoCTPaHEHHE CBETA B
26 ozIL)Hopo;[Hoﬁ cpeﬂl; T(fqeml{)mﬁ HCTOYHHUK bubmmorexa [JOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUSI
27 CBZpTa. [Toctpoenwne H306pa>1<el})n/n/fB bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3epKajie
[Ipenomiienne cBera. [lonmHOE BHYTpEeHHEE
28 OTI;axceHne. [TpenenbHBIA yro n};l:{oro Bubnuorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
29
MOKa3aTeNIs MPEIIOMIICHHS CTCKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne nzodpaxeHuii B
30 JINH3E. (DOpM}II)J'Ia TOHKOM J'II:/IHSBI. Bubnuorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenu4yeHue JUH3bI
31 JlaboparopHnas padota «MccnegoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus cera. CiioxXHbIA COCTaB
32 oenoro cBera. LIpet. JlaboparopHas paboTa
«HaOnronenue qucrnepcuu cBeTay
33 Hutepdepennus ceeta. {udpakums crera. bubnunoreka [JOK
JuppakimonHas penérka https://m.edsoo.ru/ff0ced22
34 ITorepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

HOHHpI/IBaL[I/IH CBCTa

https://m.edsoo.ru/ffOcf02e
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Onrtuyeckne npuOOPHI H YCTPOHCTBA U

3 yCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuUIBI MPUMEHHUMOCTH KITACCUICCKON
36 MIG)DxaHII/IIKI/I. pHOCTyJIaTBI CHELUAIBHOU bubmorexa [JOK
https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEITLHOCTH
OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ameieHue BpeMeHiI u cI())KpameHHe bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKON
38 ‘—IaCTI:/IHBI. CB;BLy Macclz)m C DHEpTrHeH U Brbmiorexa LIOK
https://m.edsoo.ru/ffOcfc68
AMITYJIECOM. DHEPT s MIOKOS
39 KonTponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIEIUATHbHOM TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmymna [Inanka. JHeprus u bubmuorexa [JOK
uMIyibe GoToHa https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE U HccienoBanue Gporodddekra. bubmuorexa [JOK
Omeitel A. T'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorpdekra. YpaBHeHne
42 BI/I‘HHJTCI(E“Ha Lm%)lq)(bOToaq)(}I@)eKTa. «KpacnHas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
Jasnenue ceera. Onbitel [1. H. JIeGenena. bubmuoreka [JOK
43 .
XUMHYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuyeckue yCTpOHCTBA U MPAKTUYECKOE
44 NpuMeHeHue: PoTorneMeHT, POTOAATUHK,
collHe4Hast OaTapesi, CBETOIUOT
45 Pemenue 3agau no teMe « JI€MEHTEI bu6mmoreka [JOK

KBAHTOBOM OIITHUKH

https://m.edsoo.ru/ff0d0302
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Mogens atoma Tomcona. OmbITE

46 Pesepdopna mo paccessHUIO 0-4aCTHIL. bubmnorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aroma
bubmmoreka [{OK

41 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoumeHne GoTOHOB MPHU

48 nepeyzone aToma ¢ ozliloro yiOBHSI aneﬁmu bubmmorexa LIOK

g https://m.edsoo.ru/ff0dOafa
Ha Apyroui. Buasl criekTpos
BoHoBEIE cBOMCTBA yacTUIl. BOJHEI e
bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK

49
nyanu3M. CIIOHTaHHOE U BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATHOAKTUBHOCTHU. OMBITHI

50 Pesei)(bopnz 1?0 OTIPEICIICHUIO COCTaBa Bubnuorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TYYCHUS
Csouctsa anbda-, 6era-, ramma-

51 W3IydeHus. BausHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

59 Anbda-pacniag. DNeKTPOHHBIW U bubnmuoreka [JOK
MMO3UTPOHHBIM OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHue
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie

53 peakuuu. SnepHpid peaktop. [Ipodiemsl, bubnnorexa [JOK
NEPCIIEKTUBBI, SKOJIOTHUECKHE aCTIeKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU

54 DneMeHTapHble YacTullbl. OTKpBITHE bubnunoreka [JOK

MO3UTPOHA. MeTtoapl Ha6JHOI[eHI/IH u

https://m.edsoo.ru/ff0d0e38
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pPErucTpanyu dJIEMEHTAPHBIX YaCTHLI.
Kpyrusiit ctos «@yHnameHTaabHbIe
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon’
KapTHUHBI MUDPa»

55

Bun 3Bé3qH0r0 HebOa. Co3Bes3nus, sipKue
3BE3/Ibl, INIAHETHI, UX BUJUMMOC JIBHXKCHUC.
CosHeyHas cucreMa

56

Connne. ConHeuHass aKTHBHOCTb.
Wcrtounnk snepruu CosiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOU ITOCIIEA0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHBbIE ITPEACTABICHUS O
IIPOUCXOXKACHUH 1 3Boronnu CoslHIa U
3BE3]T

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxenue u nBuxenne CosHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie ABIPHI B
sIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3psiBa. PenukroBoe
u3NyuyeHue. MeraraiakTuka

60

Hepeurennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢uszuxu u
aCTPOHOMHH B SKOHOMHUECKO,




TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITUYECKOH cdepax esTEIHHOCTH YeTI0BEeKa

O6o06mraromuii ypok. Pois 1 Mecto
63 (U3UKK ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4HOU KapTHHE MHUpa

O6o06maromuii ypok. Ponb ¢pusndeckoii
64 Teopuu B (GOPMUPOBAHUH MPECTABICHUHN O
(uznueckoi KapTUHE MUpa

O6o06maromuii ypok. Mecro gusndeckoit
65 KapTHUHBI MUpPa B 0011IEM Py

COBPEMCHHBIX €CTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE

66 PesepBHBIi ypok. MarautHoe noie.

DNeKTpOMarHUTHAs MHIAYKLINS

67 PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TEeOPUH OTHOCUTEILHOCTH

68 Pesepnsrii ypok. KBanroBas ¢usuka.

DneMEeHThl aCTPOHOMUU U aCTPOPHU3UKU

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

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®duswuka, 10 xracc/ Mskumes I'.51., Byxosnes b.b., Corckuit H.H. mox penakuueii
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosnes b.b., Uapyrun B.M. nox penakmueit

[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Caypos [0.A. ®usuka 10. Kinaccuueckuii kypc. [loypounsie pazpabotku. AO
"IIpocBemenne"

Caypos FO.A. ®uszuka 11. Knaccuueckuii kypc. [loypounsie pazpadbotku. AO

"IIpocBemenne"

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
udpoBoii 06pazoBaTebHbIN KOHTEHT.

Poccuiickas snexkTpoHHas 1IKoJa.

Pemy EI'D. ®usnka
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