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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOr0 ypoBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudérom enepaibHON paboyeil mporpaMMbl BOCIUTaHUS U
KOHLEMIUU TpenojiaBanus yyeOHoro npeamera «Pusmnka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
o0Opa3oBaTeIbHbIC MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kinaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO MOJAX0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miuaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOyUEHHMs], a TAaKKe
YUUTBHIBAET HEOOXOAMMOCTh peaju3aliil MEXIPEAMETHBIX CBA3€ll (U3MKH C
€CTECTBEHHO-HAYYHBIMH YUE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
eI u3ydeHus: (U3UKHU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus, MIaHUPyEMbIe
pe3ynbTaTbl OCBOEHUSI Kypca (HU3MKH: JIMYHOCTHBIE, METalpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro mpenmera «Puznka» mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaroriem mupe. IIKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3udeckoir reorpadueii W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWUNM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pa3zHo00pa3HbIX TEXHOJOTUM B chepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MAaTEpPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue
(u3KMKI BHOCUT OCHOBHOM BKJIaJ B (POpMHUpPOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOyyaromuxcs, B (OpMHUpOBAaHHUE YMEHUN MNPUMEHSTh Hay4YHBIH METOJ
MO3HAHMS TIPU BBINOJIHEHUN UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHoBY Kypca pu3uku 11t ypOBHS CpETHETO 00IIETr0 00pa30BaHMs MOJIOKEH
P UIel, KOTOPhIE MOKHO paccMaTpUBaTh Kak MPUHIUIIBI €r0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3jiesioB (M3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoesn cenepanuzayuu. B coOTBETCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisieTcs
dbopMUpOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE M
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce pusuku npeamnosiaraetT 3HakOMCTBO
C HIMPOKUM KPYTOM TEXHHYECKUX W TEXHOJOTUYECKUX MPHUIOKEHUN H3yUEeHHBIX
TEOPUM U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IMOCPEICTBOM BBEACHHUS DJIEMEHTOB
COJCpPKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke 00CYXIeHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTMYECKOi 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UMKH Ha ypOBHE CPEIHEro oOIero
o0pa3oBaHUs SBISIOTCS (u3nueckue teopun ((GpopMHpOBaHHE NPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NIECKON TeOpuH, posin (HyHIaMEHTANbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX IIPEICTABICHUAX O IPUPO/IE, TPAaHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUHN U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yeTcsl Mpexie
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON JESITEbHOCTH O0YyYaroUIuXCs.
Ji1s 6a30BOro ypoBHS Kypca (pU3UKH — 3TO HCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B TPOTpaMMe
no ¢u3uke OOBEIMHEHBI B OOLIUI CIHMCOK YYCHHMUECKHUX IMPAKTUYECKUX padoT.
Bbiienenne B yKa3aHHOM IepedHe J1a0OpaTOPHBIX paboT, MPOBOAMMBIX MJIs
KOHTPOJIS U OLIEHKH, OCYLIECTBIIIETCS YYaCTHUKAMU 00pa30BaTEIbHOTO IpoLecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHUPOBAHUS U OCHalleHUs kaOuHera (usuku. Ilpu
3TOM OO0ECIeYnBaeTCsl OBJIAJCHUE OOYyYarOIIMMHUCSA YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

Bonblioe BHUMaHKE yiesieTcs pEIIeHNI0 pacu€THBIX M KaUeCTBEHHBIX 3a/1ad.
ITpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIOTCA 3a/1a4Ml C SIBHO 3aJaHHOMN
¢u3znyecKkol MOAENbI0, TO3BOJIAIONINE TPUMEHATh W3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M UHTETpUpys 3HAHHUS U3
pa3HbIX pa3neioB. JlJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM W IMPOLIECCOB B OKPY’KAKOLIEH
XKU3HH, TpeOyromue BbhIOOpa (PU3MYECKON MOAENH ISl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBH ¢ TpeboBanmsimu @I'OC COO k maTepuanbHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOro mporecca 0a30BbIil ypoBeHb Kypca (pU3MKU Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4daTbCAd B YCIOBHUSIX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa NpPEIMETOB
€CTECTBEHHO-HAy4YHOTo nukia. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopaTtopHoe OOOpYyIOBaHUE JJsl BBINOJIHEHMS] YKa3aHHBIX B Iporpamme IIo
¢u3rKe yUeHUYECKUX MPAKTUIECKUX paboT U JEMOHCTpAlMOHHOE 000pyAOBaHNUE.

JleMoHCcTpalMoHHOE  000pyZOBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECMEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe 10 (DU3MKE KIIIOYEBBIX JEMOHCTpAUUi s
UCCIIEIOBAHMSI ~ U3y4YaeMbIX SIBJICGHMA M  TPOLECCOB, OMIUPHUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe 00OpyAOBaHUE [UIsl YUYEHUYECKHMX MPAKTUYECKUX pPadoOT
bopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TemaTudeckue KOMILIEKTHI
Ja00paTopHOTO O00OPYMOBaHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUIEKCHOM
UCIOJIb30BAaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BUI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU LEJIIMH U3y4eHUs] PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCA:

e (QopmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYYAIOMIMXCA K HAayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE INPEACTABICHUI O HAYYHOM METOJI€ MO3HAaHUA U (POPMHUPOBAHUE
MCCJIEeI0BATENHCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (hopMHpOBaHHE HAYYHOTO MHPOBO33PEHH KaK pe3ybTaTa H3yUYeHHUsI OCHOB
CTpOEeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DH3HUKU;

e (opMmHupoBaHME YMEHUH OOBSCHATH SBICHHUS C HCIIOJIb30BAHUEM
(U3MYEeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JlocTrmxeHre 3TUX Lene 0OecreynBaeTCsl pelIeHueM CIIeIyIoNNX 3a1ad B

mporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeIHETo 00IIero oopa3oBaHus:

e IIPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00ITNX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSIX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JI€MEHTHI aCTPOPHU3UKY;

e (opMmHupoBaHME YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHMsSI (DU3MYECKHUX SIBICHUH B TMPUPOAE U IS TNPUHATUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HH;



e OCBOGHHE CIOCOOOB pEIIeHUs pPa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nYeckol MOJENbI0, 3a]ad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3/iaHue (PU3MUECKON MOJIEIH, aICKBATHOM YCIIOBUSM 3a]1auu;

e TMOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS WM IMPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHajlnu3a W HMHTEpIpeTanuu uHbOopMaIiy,
OTpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3yiIbTaTa;

e CO3/JlaHUE YCJIOBUU Uil PA3BUTUS YMEHUHN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETLHOCTH.

Ha wusyuenne ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CpPEIHET0 OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMme M0 (QU3MKE TepeyeHb JabOpaTopHBIX U
MPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
poBeeHUsT J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM MHAUBHUAYaJIbHBIX
O0COOEHHOCTEM 00yJaroOIUXCS.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupoze. Hayunbie MeTOIbl NO3HAHUS OKPYKArOILIETO
Mupa. PoJib 3xcriepuMeHTa 1 TEOPUH B IPOLIECCE TO3HAHUS PUPOABL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (HU3NYECKUX SIBICHUNA W TporieccoB. HaydHbie TrumoTessl.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u MecTto Qu3uku B POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UUQPPOBBIE HU3MEPUTENbHbBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX MPOEKUMHU HA OCH CUCTEMBI KOOPIMHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOe nBIkeHue. ['paduku
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH H I[EPEMENICHUs
MaTEepUAIIbHONW TOYKHA OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUS.

KpuBosnHetHOE NBHKEHUE. [[BH>KEHUE MATEPUAIIBHOM TOUKHU MO OKPYKHOCTH
C MOCTOSSHHOW IO MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JINHEWHAsA CKOPOCTD.
[lepuon u yacrota obpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPAIOB, LIEIHbIE U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

[TpeobpazoBanue ABMKEHUN C UCIIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIioM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHMS.

Hamnpasnenue ckopocTu Ipu JABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTAMH, IPOMACHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydyeHne IBUKEHUS [IApUKa B BA3KOU KUIAKOCTH.

N3yueHue nBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHOU TOUKH. Tpetuit 3akoH HeroTOHA 1151 MaTepHUalbHBIX TOYECK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TeENa.

MoOMEHT cHJIbl OTHOCUTEIBHO OCH BpameHus. llnedo cunel. YcmoBus
PaBHOBECHS TBEPIOIO TEA.

TexHn4eckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHUE: MOAIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopManuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbXECHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tela. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenue nBuxeHust Opycka o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMnynbec cUIbl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTrBHOE IBUKEHUE.

PaboTta criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepUaJbHOW TOUYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW YHEPTUM.

[ToTeHunanbHas SHEPTHUSl. [ToreHunanbHas SHEPIUs YIpyro
nehopMUpOBaHHON NPy KUHBL. [ToTeHIIManbHAas SHeprus Teaa BOJMU3H MOBEPXHOCTU
3eMJIu.

[ToTenmuanpHple W HEMOTCHIHMATbHbIE  cuiabl.  CBa3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3BMEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEN. 3aKOH
COXpPAHEHHSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MTUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBMKEHUE.

[lepexon NOTEHUHATBHON SHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIUH
TeJIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJCMCTBUSL YacTULl BellecTBAa. Mojaenu CTpPOEHUs Tra30B, XKUJIKOCTEU H
TBEPJIBIX TENT U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieniei. Macca u
pasmepsl Mosiekyil. KonnuectBo BemiectBa. [locTosiHaas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUH HACaIbHOrO raza. AOCONIIOTHAas TeMmIliepaTypa Kak Mepa
CpeHEN KWHETUYECKOM SHEpPruu TEIUIOBOro JBIKEHHUs dacTtull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHMe MenaeneeBa—Kmanenpona.
3akoH [lanmpToHa. M30mporeccsl B UaACaIbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OpTaHUYECKUX COCTMHCHUM.

OmnbITel 0 T GY3UM KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHUSI.

Mogenb, WILTIOCTpUpYIOIIas TPUPOY AaBICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUIIOCTPUPYIOIINE YpaBHEHHUE COCTOSHMS UJACaIbHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

OmnpenenieHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKIY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmoaumHaMuueckass cucreMa. BHYTpeHHsE dHEpPrusi TEPMOJIUMHAMUYECKOM
CUCTEMBI U croco0bI €€ n3meHenus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HJEaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHUKM K u3omporieccaM. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3oBanusi ’HEpPrUM B TEIUIOBBIX MamnHax. KoadduuueHt mnose3noro
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero kosd@uIUEHT MOJIe3HOTO
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MO JEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHs (BUICOJEMOHCTPALINS).

W3meHeHne BHyTpEHHEN SHEPruu (TeMIIepaTyphbl) Tela Ipu TeIlonepeaaye.

OneIT N0 a11abaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmusvie padbomul

N3mepeHne yaenbHOi TEMI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u KoHjeHcarus. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHslli map. YaenbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JaBICHHUS.

TBépnoe Teno. Kpucramnmyeckue u amop(ubie Tena. AHU30TPONHUS CBOMCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBrnenue u
KpUCTaJIIM3aIus. Y IeapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTEpPUaOB, B
TOM YHUCJIE HAHOMAaTEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIaBJICHUS! KPUCTALTMYECKOTO BEIlleCTRA.

JleMOHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoanHamuka
Tema 1. Inekmpocmamuka
DnekTpu3zanus Tei. DIEKTpUIEeCKUid 3apsi. [Ba Buja 3JeKTpUUECKUX 3apsIiOB.
[IpoBOAHUKH,  OUANEKTPUKH U  TOJYNPOBOJHUKU. 3aKOH  COXpPAaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsaaoB. 3akoH Kynona. ToueuyHsbI 21EKTpUYECKUI 3apsi.
Onektpuueckoe nmosne. Hanpsok€HHOCTh  3iekTpuueckoro mnojs. [Ipuniun



CYNEPIIO3ULAN BJICKTPUUYECKUX MOJIEN. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGota cun anekrpoctatudeckoro moJjs. [lorenuuan. Pa3HocTh NOTEHIIMAIOB.
[IpOBOIHUKH W AWAPIEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [(udmekTpuueckas
IIPOHUIIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaLIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PabGora oanexktpuuyeckoro Toka. 3akoH JDxoyns—Jlenma. MoirHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHUE HMCTOYHHUKA TOKA.
3axon Oma a1 OTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBOKCTBA JJIEKTPOHHBIX IMYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHMA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoaUTUYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpuuecKUui TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe wu3MepeHHe >IEKTPOIBHXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

OQHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3ydeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JeKTPOIBUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OunosorNu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonssmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumores3a, (uznyueckas BEIUYMHA, 3aKOH,
TEeopusi, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabona, rurnepOosna, ux rpa@uKu U CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U X MPOCKLIUH HA OCH KOOPJMNHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUTI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI MACCa, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEN U Ta30B,



JJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAS]  AUCCOLMALNS,
raJibBaHHKA.

l'eoepacghus: BnaxXHOCTb BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, IMOIAUIMITHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHL. B3anMOIeMCTBUE TTOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarauTHOM MHAYKIWHA. [I[puHIMD Cynepno3ninuy MarHUTHBIX MOJIEH.
JluHn MarHuTHOW WHAYKUMU. KapThHa JIWHWKA MAarHUTHOW WHIYKUIHHW ITOJIA
MOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJIe TNPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOkoM. OnbIT JpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HaIpaBlICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

SIBmeHne 2NEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYILIAs CWia HWHIAYKIUH. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuuu @apazes.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIXKYIIAs CHia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, DSJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TOJIS.

B3aunmopernictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH WU3MEHECHUS
MarHUTHOTO IOTOKA.

SIBiieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanne ssBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnedanus. [lepumoa, vacrora, amrmumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenue HEPTruu Ipu TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit kKOHTYp. CBOOOJHBIE BJIEKTPOMArHUTHBIE KOJEeOaHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJsiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHbii TOK. CHHYCOMAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya u MOTpeOICHUE IIEKTPUIECKON
SHEPIruM. JKOJOTMYECKHE PUCKHU TPU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, JIMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUN MaTHHK).



Habmronenne 3aTyxaromux KojieOaHHH.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOAHUI.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Moaenbs TMHUM 3JEKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPHOJa MajbIX KoJieOaHWW rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NepeMEHHOTO TOKA B LIEMH U3 ITOCIE0BATEIbHO COEANHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60 IHbL

MexaHnnueckue BOJIHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanms.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGmronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, TPEJIOMIICHUE,
noJispu3anys, tudpaxius, tHTepPepeHIus.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHOpoHOU cpene. JIyd cBera. TOUEUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IJIOCKOM 3€pKalie.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrojl IOJHOIOo
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CinoxxHbIi cocTtaB Oenoro cBeta. [Iger.

Cobuparorue 1 paccerBaroiye TuH3bl. ToHKas TuH3a. DoKycHOe pacCTosIHUE
U onTHYecKas cuia TOHKOW JuH3bl. [locTpoenune n3odpaxeHuil B COOMPAIOIIKNX U
paccenBaronX JuH3ax. PopMysa TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HabOmOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JludpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
Tu(hPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCIpOCTPAaHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Moielib CBETOBOAA.

HccnenoBanre cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Hab6monenue nntepdepeniinm cera.

Habmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO IPU3MBL.

[TonydeHne crieKTpa ¢ MOMOIILI0 TUPPAKIIMOHHONW PEIIETKH.

HabGmronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3mepeHnue nokazaress npeaoMIeHUs CTeKJIa.



HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJIAI CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBLHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIruUs
IIOKOS.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. dnemenmuvl K6aHmMmoeo ONMUKU
®dotonbl. ®opmyia [lnanka cBsa3u sHepruu POTOHA ¢ €r0 YaCTOTOM. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dotordpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dboToarddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHYECKOE MpPHUMEHEHHE: (POTO3IEMEHT,
dboTomaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®oto3p(DHeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHET0 (poTodddekTa.

Cseronnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[InanerapHas moaens aroma. [loctynater bopa. M3nmyueHne u moryionieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumsr
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BosnHoBbIe cBolicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JyaJTu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHudeckrue yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmnronenue iMHeHyaThIX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HabGmronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdop/a 1o onpeesaeHuio coctaBa paJuoakTUBHOTO
m3nyuyenusa.  CoiictBa  anbpa-, Oera-, ramMma-uziaydeHus.  BuusiHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa W HeuTpoHa. Hykionnas moxens simpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnag. ONEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4eHHE. 3aKOH PaIMOAKTUBHOIO pacraja.

OHeprus CBA3U HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl spa.

SnepHsbie peakuuu. [leneHre u cUHTE3 A1Ep.

SAnepnsiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaemMbl U MEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTobl HaOJIFOIEHHS U PETUCTPALIN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTanbHbIe B3auMoieicTBUs. EquHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucCTBa U NMPAKTHUUECKOE MMPUMEHEHHUE: T03UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, aToOMHast Oomoa.

Llemoncmpayuu

CuéT4yrK MOHU3NUPYIOLINX YaCTHULL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre TpEKOB YacTUIL (M0 TOTOBBIM (hoTorpadusim).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Ortanbl pa3BUTUsI acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKuM€ 3BE3BI, IUIAHETHI, UX BHANMOE
JIBHKEHHE.

CoHeuHas cucTema.

Connue. ConHeuyHasi akTUBHOCThb. McTtounuk sHeprun CoyiHIA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBE». 3BE31IbI TJIABHOM IIOCJIEAO0BATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBATEIbHOCTU. BHyTpeHHee cTpoeHue



3B&31. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BooIMK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue n nBuxkeHue CoyiHIA B
IN'anaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKkTHUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuuecxkue nabnooenus

Habnronennss HeBOOPYKEHHBIM TJ1a30M C HMCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl OTpeIeNIeHUs] TI0JIOKEHUsSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usd CeBEpHOIro MOMYIIAPUS U APKUE 3BE3IBI.

HaoGmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O06o01a011I€e MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMATILHOM M ATUYECKOM cepax AesaTeIbHOCTH YeI0BeKa, POJIb U MECTO (PHU3UKU U
aACTPOHOMHH B COBPEMEHHOM HAyYHOUW KapTHHE MHUPA, POJIb PU3HMUECKON TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3NUYECKOMN
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemusle nouamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHWE, HAay4YHBIM (DakT, rumores3a, (uznyueckas BeIWYWHA, 3aKOH,
Teopusi, HAOII0JICHHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUM HA OCHU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPHU3HAKU TIOJ00MS TPEYroJIbHUKOB,
oTnpeesIeHUe TUIOMIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paarannu Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJJIMYECKasA CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIIETKHU, CIEKTPAIbHBINA aHAJU3.



l'eoepagpua: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIKH MAarHUTHBIX PV,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonocusa: NWHUUA DJIEKTPOIEpENady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-medb, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nka» HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUHUTH JIOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3ysbTaThl OCBOCHMS yueOHOro npeamera «dusuka» A0HKHbBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYy4YalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTalUWl, T[O3UTHUBHBIX BHYTPEHHHUX  YOE€XKIECHHI, COOTBETCTBYIOIIHUX
TPAJMIMOHHBIM HEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KUIHEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEIIBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(OPMUPOBAHHOCTH I'PAKJAHCKOM MO3UIIMU 00YYarOIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHATUHE  TPAAULUOHHBIX  OOIIEYETIOBEUYECKUX T'YMAHHCTHYECKUX U
JEMOKPATHYECKNX LIEHHOCTEN;

IFOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)kAaHCKOIO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOM TPaKTAHCKON IEHTUIHOCTH, TATPUOTU3MA,

LICHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHUCJE B
JEATEIbHOCTH YUYEHOI0;

OCO3HAHME JIMYHOr0 BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILEro;

4) 3cTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOI'O TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) TpyA0BOr0 BOCIIUTAHUS:



WHTEPEC K pa3IuyHbIM cdepaMm NnpodecCHOHANIBHON AESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIAThH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rnYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

TUIAHUPOBAHUE U OCYILIECTBIECHUE JEUCTBUU B OKPYKAKOIIEN Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa AEATENbHOCTH HKOJOTMYECKON HalpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHHUE LEHHOCTH HAy4YHOU [E€ATEeIIbHOCTH, TOTOBHOCTh B IpOLIECCE
U3y4YeHUS (PUBUKHU OCYHIECTBIISTH MPOEKTHYIO U UCCIIEIOBATENCKYIO ACSITEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC YYeOHbIC 1eiiCTBUA
ba3oBrble 1oruyeckue aeicTBUA:
CaMOCTOSITENIFHO  (OPMYJIHpPOBaTH W aKTyalH3UpoOBaTh  MpodiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENIH JEATEIIBHOCTH, 3a4aBaThb MapaMeTPbl U KPUTEPUU HX
JOCTUKEHNS,
BBIABJIITh  3aKOHOMEPHOCTM M IPOTUBOPEYMS B  PACcCMaTpUBACMBIX
(u3NYECKUX SIBJICHUSAX;
pa3pabaTbiBaTh IUIAH PEIICHUs] MPOOJIEeMbl C yYETOM aHaM3a UMEIOLIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU IIOCIIEICTBUM JEATEIBHOCTH;
KOOPAMHHUPOBATH U BHIMOIHATH paOOTY B YCIOBHUIX PEATIbHOT0, BUPTYaJIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMO/IEUCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH KM3HEHHBIX MTPOOJIEM.
ba3oBrble ucciaenoBaregbcKue 1eHCTBUA:
BJIAJICTh HAy4YHOW TEPMHUHOJIOTHEM, KIIIOYEBBIMU IOHATHAMU U METOJAMH
(buznyecKoil HayKu;



BJIa/IETh HaBbIKAaMHU y4eOHO-HCCIIEI0BATENIbCKONW U MPOEKTHON AESITEIbHOCTH
B 00sacT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelieHus 3aaad (U3MUECKOTO COJEpKaHWs, MPUMEHEHHUIO0 Pa3IMYHbIX
METOJIOB TIO3HAHUS;

BJIAQJE€Th BHUAAMU JEATEIBHOCTH 10 TMOJYYSHUIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX MPOEKTOB B 001acTH (U3UKH;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpOBAaTh 3ajaudy,
BBIJIBUTATh THIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUsA 1O (HU3UKe B MPAKTHYECKYl0 00IacTh
KU3HEACITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJYYCHHS WH(POPMAIUU (PU3NIECKOTO CONCPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH MOWCK, aHAJM3,
CHUCTEMAaTU3alMI0 U WHTEPIpEeTalni0 WHPOPMALMU Pa3INYHBIX BHIOB U (POpM
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTIONB30BaTh  CpPEeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3aJ1a4 ¢ COOI0IEHHEM TPEeOOBaHUM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHUX HOPM, HOPM HH(DOPMAIIMOHHOM
0E€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHUS B pa3IMYHBIX (dopMaTax c
y4€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE NelCTBHS:
OCYIIECTBIIATH OOIIEHUE HAa YPOKaX (PU3UKHU M BO BHEYPOUHOH JACATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MIWKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M MCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYaJIbHON
paboThI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C Y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YIECHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHCTBUS NO €€ JOCTH)KEHHIO: COCTAaBIISTh IJIaH JEHUCTBUH,
pacnpenensiTh poiau € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa U KaX/JI0r0 Y4aCTHHKA KOMaH/Ibl B OOIINH
pe3yJsbTaT 1o pazpabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3ULUM HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBHA
Camoopranu3amnus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEIbHYIO JESITEIBHOCTh B 00NacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSATEJILHO COCTABJISITh IUIAH PELICHHUS] PACUETHBIX M KAayeCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS TPAKTUYECKOM pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

Jienatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMU B 00JIacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B NIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJ€Th  HABbIKAMU  I[IO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, MX pE3yJbTaTOB M
OCHOBAHUIA;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalluH, BhIOOpa BEPHOTO
peLIeHNS;



yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHHMIKEHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpPU aHaIW3e pPe3yJIbTaToB
NeSITeNbHOCTH;

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IpU aHau3e pe3yJbTaToB
NeSITeNIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporiecce qocTimKeHUS THYHOCTHBIX PE3YIHTaTOB OCBOSHUS MMPOTPAMMBI TIO
¢u3nke 1A ypOBHS cpeaHero ooOmero o0pa3oBaHMS |y  00yYaromuxcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH WHTEIJICKT, Ipenoiararoui
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHH€, BUACTh HANPaBICHUS PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAaHMsI, BKJIIOYAIOUIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHME, CIIOCOOHOCTh AaJalTUPOBaThCA K
YMOLIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAIOIICH CTpEMIICHHE K TOCTIKEHUIO e U
yCHexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMS W3 CBOHX
BO3MOKHOCTEH;

IMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBaThb €ro MpH OCYIIECTBICHUM OOIIEHMs, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKIIFOUYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(OIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kiacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON IE€ATEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUYECKUX MOJENeH:
MaTepualibHas TOYKa, HHEpIMaIbHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBath (puU3NUYECKHe sIBICHUS (TIPOILECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BELIESCTBA U



AIEKTPOJMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE MAJCHHUE TeJl, JBUKEHHE IO OKPY>KHOCTH, MHEpLUs, B3aUMOJICHCTBUE
Ten, nud@ys3usi, OpPOYHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tell,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHuM (OXJaXKJIEHHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHAECHCAIUs, IUIaBICHUE, KPUCTAUIM3ALMs, KHUIIEHHE, BIIAKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHUHM B 3aKPBITOM COCYJIE,
CBS3b MEXKy NapaMeTpaMH COCTOSHUSA ra3a B M30MIPOLECCaxX, IEKTpU3aLUs Tel,
B3aMMOJICHCTBHE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, WCIONb3YS (DU3UUECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrusi, NOTECHIUAIbHAS DHEPTHs, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh;, IMPU OINHUCAHUM TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBIC HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYEHUS M €IUHMUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOUIME JTAHHYIO (DU3UUYECKYIO0 BEIMYHUHY C JPYTUMU
BEITMYMHAMU;

OMUCHIBATh M3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TE€N M TEIUIOBBIE SIBICHUS,
UCTONIb3Yysl (PU3MYECKHE BEJIMYMHBI: JaBl€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIusl XaOTHYECKOro JBHXKEHUS MOJIEKYJI, CpEeIHEKBaJApaTUYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSs JHEprusi, paboTa rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBUS TEIUIOBOTO JBHUraTess; NpH ONUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOJIB3YEMbIX BEIWYWH, WX
00O3HAaYEHUsI W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBA3BIBAIONIME JIAHHYIO
(bU3HYECKYI0 BEIMYUHY C IPYTUMHU BEIMYMHAM;

OMKCHIBATH U3YUYECHHBIE ANEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
SIBIIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUYECKUE BEIUYMHBI: dJIECKTPUUECKUNA 3apsij,
IIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJISI, IOTEHIMAJ, pa3HOCTh MOTEHLNAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHHUS M EIWHMIIBI; YKa3blBaTb (POPMYJIbI, CBS3bIBAIOLIUE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BETUYHMHAMU,

aHaJIM3UPOBaTh (PU3MYECKHE MPOLECCHl U SIBJICHMSI, UCHOJB3Ysl (PU3NUYECKUE
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUsS HUMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PaBHOMPABUS HWHEPIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIUH TEIIOBOIO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIEKTPUUECKOTo 3apsifa, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUSA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC MIPUHIIMITBI ICUCTBHS MAITUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS X 0€30MacHOTO MCIIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI MO0 MCCIEAOBAHUI0 (DU3WYECKUX SIBJICHUN W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU STOM
dbopmyIHpoBaTh MpoOIeMy/3a/1ady U THIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OTBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYILECTBIJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHUH, MPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKHUMH  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUHM, NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCHUPOBATh PE3YyJIbTATHI MMOTYUYESHHONU 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIC
TabuIl ¥ TPaQUKOB, AEJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHMS;

coOI01aTh MpaBmiia 0€30MaCHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO OHKCIIEpPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKOM M MPOEKTHOU
JIEATEIIbHOCTU C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarb pacyéTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HeoOXoauMble NJisi €€ pelleHUs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIY4YE€HHOI'0 3HaYeHUsI PU3UUYECKON BEIUUUHBIL;

penaTh KAYeCTBEHHBIC 33/1a4: BBICTPAUBATh JIOTUYECKU HEPOTUBOPECUUBYIO
LEMOYKY PACCYKICHHN C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

MCIIOJIB30BaTh MPHU PELICHUH YUE€OHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUN U TPEACTaBICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpPHOM WHGOPMAIMK, TOJTYYEHHONM W3 Pa3IMYHbIX
WMCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyIo HH(POpMAIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHUE ITPOLIECCOB OKPYKAIOILIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

WCITIOJIB30BATh TEOPETUICCKUE 3HAHUSI 110 (PU3HUKE B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHus: OE30MAaCHOCTH TPU OOpaIleHUH ¢ TPUOOpaMU U TEXHUUECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHWEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
TJTAHUPOBATH JICSITEIILHOCTh B HECTAHIAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB T'PYMIIbI B PELIEHUE PacCMATPUBAEMON MTPOOIEMBI.

K koH1y 00yuenus B 11 kiacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKUA B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJETeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, JTy4d CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOTO siipa MpHU pelieHUuu (PU3NYECKUX
3azay;

pacmo3HaBaTh (pusnueckue sABIEHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DSJIGKTPOMAarHUTHAas WHAYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JIBWDKYIIMICS 3apsji, 3JCKTPOMArHUTHBIE KOJeOaHUS W
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTod¢dheKT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaIOaKTUBHOCTb;
OMUCHIBATh W3YUYCHHbIC CBOMCTBA BENIECTBA (AIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHUE,  JJIEKTPUYECKYI0  MPOBOJUMMOCTh  PAa3IU4HBIX  Cped) U

AJIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs CHIIa, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cuia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTyIIKH, SHEPrUsl JJICKTPUYECKOr0 W MAarHUTHOIO MOJIEM, MEPUOA M YacToTa
Kojebanuii B KoyiebaTeIbHOM KOHTYpe, 3apsii U CWia TokKa B IIpoliecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATH (PU3MUECKUi
CMBIC]T HCIIOJI3yEMBIX BEIWYWH, WX OOO3HAYCHWS W CAWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBS3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUYMHY C APYTUMH BETUIMHAMU;

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS H MPOLECCHI, HCIOJIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi U UMIMYJIbC (DOTOHA, MEPHUO]T TOJIypacnaja, SHEPrus CBSI3U



ATOMHBIX SIZIEp, TPU OMUCAHWU TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWs W €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BETUYNHBI,

aHaAJM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ys (U3NUECKUE
3aKOHbI M MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U MapAJIEIBbHOIO
COCOUHEHUS IPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUNHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA it poTtorddexra,
3aKOH COXPAHEHHUSI DHEPruH, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHHs] MACCOBOIO 4YMCIIA, MOCTysaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, 00J1acTH)
MPUMEHUMOCTH;

OMPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JIopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO UCCIEIOBAHUIO (DU3NYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dbopmyIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, IPOBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIeI0BATh 3aBUCUMOCTH (DPM3UUECKUX BEJIMYUH C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUI: TMPU ATOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAaTh
NOJIyYEHHOW 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUL U TIpadHKOB,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEAOBaHNUS,

co0uo1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUH UCCIECIOBAHHUMA B
pamMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKON W MPOEKTHOU
NESATENBbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB U J1IA0OPATOPHOIO
000py10BaHUS;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MYECKOW MOJEINbIO,
UCTIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaAUMble NJisi €€ PEelleHUs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKON BETNYUHBI,



penaTh KAYECTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY pACCYXJCHUU C ONOPOM Ha WU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHUS,

MCIIOJIB30BaTh MPHU PELICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUN U MPEACTaBICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHOM WHGOpPMAIMK, TOJTYYEHHONM W3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4aeMyIo HH(POpMAIIUIO;

OOBSICHATh TPHUHIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anudaTh yCJIOBHUS UX 0€30MacHOTO MCIOJIL30BaHUS B MMOBCEIHEBHON
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus OE30MACHOCTH TPU OOpaIIeHUH ¢ TPUOOpaMU U TEXHHUYESCKUMU
YCTPOWUCTBAMH, JIJIi COXPAHEHUSI 3J0OPOBbSI M COOIIO/IEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH CpeJIe;

paboTaTh B TpyNNe C BBHIIOJHEHUEM pA3JIMUYHBIX COIMATIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIbI, palMOHAIBLHO paclpenesaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLCHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIe
Ne i/m P Konrpoabusie IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Paznean 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/ 741072
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Autramka ! https://m.edso00.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/ 741572
Hroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bu6mmoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TepMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da30BbIE IEPEXOABI

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

Uroro no pazpeny

Pasnea 4. JIEKTPOJUHAMUKA

24

but6mmoreka [IOK
4.1 DIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubnuotexa [JOK
' pa3IUYHBIX cpeaax https://m.edso00.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/m P Konrpoabusie IIpakTnuyeckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1moJje. DIeKTPOMarHUTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHuvecKkue 1 3IeKTPOMATrHUTHBIE bubnmnorexa [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CTICIIMAIBHONM TEOPUH 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DeMeHThI KBaHTOBOW ONTHUKHU 6 bubmmorexa [TOK

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

bu6mmoreka [{OK

4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bu6mmorekxa [JOK
4, A 5
3 TOMHOE AP0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Utoro no pazneny 7

Paznea 6. OBOBIIIAIOIIEE TIOBTOPEHUE

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c97c

Bbu6mmorexa [JOK
A 4
0 Obobuaromee nosropente https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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




HNOYPOYHOE INTAHUPOBAHHUE

OKPYKHOCTH

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabnubie IIpakTuueckue
n/m Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pu3uka — HayKa O PUpOJE.
1 Hayunsie MeT(})/ bl HOII:HapHI/ISI 1 bubmmorexa [JOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUPA
Posib 1 MecTo pusuku B

5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEITHHOCTH JIIOIeH
MexaHnyeckoe TBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
newxkenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE NpsAMOJIMHEITHOE 1 bubnnorexa [JOK
JIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 bubmumorexa [IOK
NIIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBoOogHOE majieHue. Y CKopeHue 1 bubnnorexa [JOK
CBOOOJIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1Br>XeHUE.

N bu6mmoreka [JOK

7 JIBrnKeHNEe MaTepUaIbHOM TOUKH 110 1

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpuHIUIT OTHOCHTEIBHOCTH

8 lanunes. HeprimanbHbIE CHCTEMBI bubmmorexa HOK
' puu https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun
9 Cymeprno3uIuu cui. BTopoii 3akoH bubmmorexa [JOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 171 MaTepuaIbHON TOYKH

10 Tperuii 3akoH HprotoHa 1uis bu6nuorexa [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa HOK

FeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 TpeHus. Cuita COnpoTUBIICHUS IIPU bubmmorexa [JOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpamareIbHOe

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubnmnorexa [JOK
tena. MoMeHT cuiibl. [liiedo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOIO Tela
HNMiynsc MaTepralbHON TOUYKH,

15 CHUCTEMBI MaTEepHUAIIbHBIX TOYCK. bubmmorexa [JOK
NMmynbc cuitbl. 3aKOH COXPAHEHMS https://m.edso0.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBUKCHHE

16 PaGoTra 1 MOIIIHOCTH CHIIBL. bu6nmnoreka [JOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

17

18

MaTepuaibHOW Touku. Teopema 00
MU3MECHEHHH KUHETUYECKON SHEPTUU

[ToreHumanbHas 3Heprus.
[ToreHManbHas 3HEPTUs yIpyro
ne(OpMUPOBAHHOM MPYKUHBI.
[ToreHmanbHas 3HEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

ITorenmuanbHBIE U
HETIOTEHIIMAJIbHBIE CHIIBL. CBS3b
paboThI HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW SHEPTUun
CHUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUn

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOc461a

bubmnoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

JlaGopaTtopHnas pabota
«HccnenoBanue cBsI3M pabOTHI CUITBI
C M3MCHEHHEM MEXaHHYECKOM
SHEPTUHU Teja Ha MpUMepe
PaCTSKEHHUS PE3UHOBOTO KIyTa)

KonTponbHas pabota no teme
«Kunematuka. [{unamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, XKUAKOCTEH
Y TBEPIBIX TEN

Bbu6munorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubnnoreka [IOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

Macca mounekyn. KonnuectBo
BenlectBa. [locTosinnas ABoraapo
TennoBoe paBHOBecue. TemmepaTypa
u e€ uzMmepenue. lllkana remneparyp
Henscus

HNneanpusrii raz B MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TeMIiepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JIBUKEHUS MOJIEKYJI. Y paBHEHHE
Menneneesa-Knaneiipona

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

27

28

29

30

31

32

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

JlaGoparopHas pabota
«HccnegoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

N3onpoueccel B uaeaabHOM ra3e u
uX rpaduuecKoe MpeCTaBICHIE

BuyTpennsis sneprus
TEPMOIUHAMHYCCKON CUCTEMBI
crocoOn! €€ u3amenenus. Koauuectso
TEIUTIOTHI U paboTta. BHyTpeHHsIsI
SHEPTUsi 0JJHOATOMHOTO UICaTBHOTO
rasa

Bupel reruonepenaun

VY nenpHas TEIUIOEMKOCTE BEIIECTBA.
KOHI/IHCCTBO TCIIJIOTHI HpI/I

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Terionepenaye. AnnadaTHbIi
rporecc

IlepBblil 3aKOH TEPMOJAMHAMUKHU U

bu6nmoreka [JOK

33
€ro MPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs mporieccoB B
34 npu (I)) e. Bropoii IS)aII:OH bubmorexa HOK
pupode. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun aevicteus u KI1/] Bbu6mmorexa [JOK
TETJIOBOM MalllHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 OKonornyeckue npoodaeMbl
TETUIOHEPTETHKHU
O06o0maromuii ypok
38 «MonI:K JII>III Hazi’r()l)l/BI/IKa OCHOBBI bubmorexa HOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKIY
KonTponbHas pabota no teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [JOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooOpazoBaHue U KOHICHCAIHSL. bu6nuoreka [IOK
Ucnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOcComoTHas ¥ OTHOCUTEIbHAS
41 BIIYKHOCTh BO3yXa. HachImeHHbIN bubmorexa HOK
AYXa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
amop(dHbIe Tera. AHU30TPOIHUS
P ® P bubnuorexa [JOK
42 CBOICTB KpucTaioB. JKuukue

Kkpuctaibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

IInaBnenue n KpucTalin3anus.

43 VneapHas TEIUIOTA ILJIABJICHUS bubmmorexa LHOK
a ' https://m.edsoo.ru/ff0c6708
CyOmumarust
bu6mmoreka [IOK
44 VYpaBHeHHE TeI0BOro dajxanca
P https://m.edsoo.ru/ff0c6820
DnexTpu3amus Tel. DIeKTPUICCKUi
45 3apsa. J{Ba BUIa SIIEKTPUYECKHUX bubmoreia HOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOAHUKH, TUDICKTPUKU U
46 H(I))J'I [IPOBOJHUKA 3aK§H bubnuorexa LIOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIIEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeuHbIN 3JIEKTPUUIECKUN bubnnorexa [IOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsoxk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3unuu bu6nuoreka [IOK
ANEKTPUYECKUX TTosiel. JInnum https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTU
PaboTa cuit 21eKTpoCcTaTHIeCcKOro
49 nois. [Torenmuan. PasHocThb bubmmorexa [TOK
' tait. https://m.edso00.ru/ff0c6f00
[IOTEHI[AAJIOB
I[IpOBOIHUKH U IUDIEKTPUKU B
50 anilc OCTaTHYECKOM nonIe bubmmorexa LIOK
R ’ https://m.edsoo.ru/ff0c7018
JlmsnekTpudeckasi MPOHUIIAEMOCTh
. bubanorexa IIOK
51 DnexrpoémkocTs. KoHaeHcaTop nomoreka L

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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52

53

54

55

56

DIEeKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCAaTopa. DHEePrus
3apsDKEHHOTO KOHJIEHCcaTopa

JlabopaTtopHnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHIEHcaTopa"

[TpuHIMn neicTBUS U IPUMEHEHHUE
KOHJIEHCAaTOPOB, KOMHUPOBAIBLHOT'O
ammapara, CTpyHHOTO IpUHTEpa.
DneKTpocTaTHUeCcKast 3alluTa.
3a3eMIIeHHe AIIEKTPOpuOOpOB

DNEKTPUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHuA. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11t
y4acTKa [enu

[TocnemoBarenbHOE, TAPAILIEIBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIabopaTopHast
pabota «/3y4eHrne CMENIaHHOTO
COCIIMHEHUS PE3UCTOPOBY

0.5

bubmnoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTta 1 MOIITHOCTE AJIEKTPUIECKOTO
Toka. 3akoH J[xxoyns-Jlenna

bu6mmoreka [JOK
https://m.edso0.ru/ff0c7838

58

59

3axon OMa A1 IOJTHOM (3aMKHYTO)
anexktpuueckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C ncrouHuka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHHS

DneKTpOHHAs IPOBOJAUMOCTb
TBEPABIX METAJNIOB. 3aBUCUMOCTD

0.5

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60

61

62

63

64

65

66

COTIPOTHUBIICHUS METAJIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAs IPOBOAUMOCTb.
CaolicTBa p—N-niepexoa.
[TosrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOPax U
pacriaBax 3JeKTPOJIUTOB.
ONEKTPOIUTHYECKAS JUCCOLMALUS.
DIIEeKTpOIH3

DJIEKTPUUYECKUM TOK B Ta3ax.
CaMOCTOSITeIIbHBIN U
HECaMOCTOSITEJIbHBIN pa3psil.
Momnnus. [Inazma

DeKTpuyuecKre mpuodopsl U
YCTPOMCTBA U UX MPAKTUUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
Oe3omacHoCTH

O06o0maromuii ypox
«INEKTPOINHAMHUKAY

KonTponbHas pabota no teme
«nektpocraruka. [locTosHHBIN
aneKkTpuueckuid Tok. Toku B
pasnuYHBIX cpeaax» /Beepoccuiickas
poBepoyHas paboTta mpu
MPOBEJICHNH Ha OYMa)KHOM HOCHUTEIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c88be

bubnnoreka [IOK
https://m.edsoo.ru/ff0c8a8a



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

67 PesepBHblii ypok. KonTpoiabpHas 1 1 bubnnorexa [JOK
pabota no Teme "DNeKTpoAMHAMHUKA" https://m.edso0.ru/ff0c8c56
68 PesepBublit ypok. O6o0miaromuit 1 bubnuorexa [IOK

ypok o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68 4 4


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Tema ypoka

ITocTossHHBIE MATHUTHI M UX

B3auMOoJiericTBUE. MarHuTHOE I10JIE.

BekTop MarHuTHON MHAYKIUH.
JIvHMKM MarHUTHOM MHIYKIUU

MarauTHo€ 1oJie MPOBOIHUKA C
TokoM. OnbIT DpcTena.
B3aumoneicTere NpOBOJIHUKOB C
TOKOM

JIaGopartopHas pabota «/3yueHue
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM»

JleficTBe MarHuTHOTO IIOJIS Ha

MPOBOJIHUK ¢ TOKOM. Cuita Ammepa.

JlaGopaTopHas pabora
«HccnenoBanue AeUCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JleiicTBre MarHUTHOI'O IOJISL Ha
JBIKYIIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenna. Pabota
cusl JIopenna

DneKTpoMarHuTHasi UHAYKIUSI.
[ToTok BekTOpa MarHUTHOM

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

Jara
IIpakTHyeckue
HU3yYEeHUS
padoThI
1
1

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypcbl

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uaaykuud. DJ1C uHayKImu. 3akoH
AJIEKTPOMArHUTHON MHIYKIIUU
®dapanes

JlaboparopHas pabota
«Hccnenosanue sBiIeHUSI
3JIEKTPOMATHUTHON WHTYKIIHN

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIUHU. DHEPIrHst
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

TexHuueckue ycTpoucTsa u ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHHUTHI,
JJIEKTPOJBUraTeINlb, yCKOPUTEIN
JJIEMEHTapHbIX YaCTHII,
UHAYKIMOHHAs I1eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

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

10

O6006maronuit ypok « MarauutHoe
nosie. DJIEKTpOMarHuTHas
WHTKIUS

bubnnoreka [JOK
https://m.edsoo.ru/ffOcab82

11

12

KonrponsHas padora o Teme
«MarsuTtHoOE nozJje.
DNEeKTpOMarHuTHAs HHIYKIIHSD)

CB00OOIHBIC MEXaHUYECKUE
Kosiebanus. ["apMOHHUYECKHE
KosiebaHus. Y paBHEHUE
TapMOHUYECKHUX KOJICOaHM.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

JlabopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MeproJia MajbIX KoseOaHmii Tpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI
rpy3a»

KonebarenbHblit KOHTYD.
CB0OOHBIE HIIEKTPOMArHUTHBIE
KoJIeOaHus B MJI€JIbHOM
KoJIeOaTeTbHOM KOHTYpe. AHAIOTHUS
MEX]ly MEXaHUYECKUMU U
OJICKTPOMAarHuTHBIMHA KoJIeOaHUSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B UJI€ATIbHOM
KoJ1e0aTeIbHOM KOHTYpE

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

bubmmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

17

18

19

[IpencraBneHue o 3aTyXaromux
KosiebaHusAX. BoIHyX1eHHBIE
MeXaHUYecKue KojaeOaHus.
Pesonanc. BeinyxkaeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

[TepemeHHBbIH TOK.
CuHycouaalbHbIN IEPEMEHHBIN TOK.
MoUHOCTh MEPEMEHHOTO TOKA.
AMIITUTYJHOE U IEHCTBYIOLIEE
3HAUYE€HHUE CUJIbI TOKA U HATIPSHKEHUS
Tpancdopmarop. [IponsBoacTso,
nepeaayda u nmoTpedaeHue
3JEKTPUUECKOMN SHEPTUU

Y CTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO

bu6mmoreka [{JOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKaA, rcHepaTopa rNICPEMCHHOTO
TOKa, JIMHHUI QJICKTpoIcpcaad

DKOJIOrM4€eCcKHe PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPTHUN.

20 Kynberypa ucnons3oBanus
3JIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3ZHU
Mexannueckue BOJIHBI, YCJIOBUA

acripoctpanenus. [lepuon.
21 I():KOppOCTI)ppaCHpOCTpaerHI/ISI " bubmmorexa [JOK
https://m.edsoo.ru/ffOccab4

JuiHa BosiHbl. [lonepeunsie u
MIPOJIOTEHBIEC BOJIHBI

99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
SHCKTpOMaFHI/ITHBIe BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LOK

https://m.edsoo.ru/ffOccfe0

OJICKTPOMArHuTHBIX BOJIH
[TpuHIHIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3BuTre cpencTs
cBsi3u. Pagmomnoxkarus

o5 KonTponbhas pabota «Konebanus u bubnmoreka [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsmonrHeEHOE pacpoCTpaHEHNE

26 CBETa B OJHOPOIHOM Cpejie. bubnunoreka [JOK

TodeuHblid ICTOYHHK CBeTa. Jlyu
CBETa

https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

33

34

35

36

OTpakeHue cBeTa. 3aKOHBI
otpaxkeHus cBeta. [loctpoeHue
M300paKeHMI B TUIOCKOM 3epKalie

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPaXKECHHUE.
[IpenenbHbIi yroa NoaHoro
BHYTPEHHETO OTPaKCHHUS

JlaboparopHas pabota «3mepenue
MOKa3aTelisl MPEJIOMIICHUSI CTEKIIa

JIun3el. [TocTpoenune n300pakeHUi
B n1uH3e. PopMysia TOHKOU JIMH3BL.
YBenn4ueHue TUH3bI

JlabopaTtopHas paboTa
«HccnenoBaHue cCBOMCTB
M300paXeHUH B THH3AX)

Hucniepcust ceeta. CII0XKHBIA COCTaB
oenoro cBera. L{BeTt. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

WNnuTepdepennus ceeta. dudpaxius
cBeta. JludpaknuonHas peneéTka
ITonepe4HOCTs CBETOBBIX BOJIH.
[Tonspusanus ceera

Onrtuyeckue npuOOpsl U yCTPOUCTBA
U YCJIOBUS UX 0€30MacHOro
IIPUMEHEHHUS

I'panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

bubnnoreka [JOK
https://m.edsoo.ru/ffOced22

bubmmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

[ToctynaTel cnennabHON TEOPHUHN
OTHOCUTEIBLHOCTH

OTHOCUTEIBHOCTE
OJTHOBPEMEHHOCTH. 3aMeJIJICHHE
BPEMEHH U COKPAICHUE JITHHBI

DHeprusi ¥ UMITyJIbC
pensTUBUCTCKOM yacTuubl. CBsI3b
MacCChI C DHEPTUEH U UMITYJICOM.
DHeprus NoKos

KontponbHas pabota «Onrtuka.
OcHOBBI CHIENIMATIBHOM TeOpUn
OTHOCHUTEIILHOCTH»

®otonsl. Dopmyna Ilnanka.
DHeprus U UMIyJbC POTOHA
OTKpbITHE U UCCIIEI0BAaHUE
dbotorddexra. OnbiTe A. T
CroneroBa

3akonbl porodddekra. YpaBHEHUE

Duinmreiina s Gotodddexra.

«Kpacnas rpanuna» ¢portodddexra

JaBnenne ceera. Onbitel I1. H.
JlebeneBa. XUMHUYECKOE IEHCTBUE
cBeTa

TexHuueckue ycTpoucrsa u
MPaKTUYECKOE MTPUMEHEHHUE:
(dhoTorIeMEeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubnunoreka [JOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [{JOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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46

47

48

49

50

o1

52

53

Pemrenue 3amay mo reme «IJI€MEHTEI
KBAHTOBOM OITHKU»

Monenb aroma Tomcona. OmbBITEL
Pesepdopna o paccessuro o-
yactuil. [[1anetapHas MoJienb aToMa

IToctynarter bopa

Wznyyenwne u normnomienue GoToHOB
IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHSI SHEPTUH Ha APYroil. Bubl
CIEKTPOB

BonnoBele cBoiicTBa yacTuil. BoHbI
ne bpoina. KopmyckynspHo-
BOJTHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Iy4YCHUE

OTKpBITHE PaANOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPENICNICHUIO COCTaBa
PAAOAKTUBHOI'O U3TYUYCHUS

CgoiicTBa anb(da-, 6era-, ramma-
n3iy4eHus. BiausHue
PaIMOaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-n3inydenue

DHeprusi CBA31 HYKJIIOHOB B SIJIPE.
SnepHeie peakuuu. SnepHbii

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmmoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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55

56

57

58

peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
IKOJIOTUYECKHUE ACTICKTHI SICPHON
HEPTreTUKU

DneMeHTapHbie YacTullbl. OTKpBITHE
mo3uTpoHa. MeTopl HaOIIOIEHUS U
pEerucCTpaluu dJIEMEHTAPHBIX

gacTtuil. Kpyrisiii cron 1
«DyHIaMeHTaIbHbIE

B3auMoercTBUA. ENUHCTBO

(bu3MYECKOI KapTUHBI MUPay

DTarsl pa3BUTHS ACTPOHOMHUH.
[MpuknagHOEe M MUPOBO33pEHYECKOE
3HaYEHHE acTPOHOMHHU. Buj
3BE3HOrO Heba. Co3Be3aus, IPKHE
3BE3/Ibl, IJIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucTeMa

Counure. ConHeyHast akTUBHOCTD.
Ncrounuk sHeprun CoisiHLA U 3BE3]

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3]IbI TJIABHOM
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee
cTpoeHue 38&31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKIACHUU U
spomoruu CoaHIIa U 3BE3]
Mneunstii [IyTe — Hama
I'amakTuka. Ilonoxenue u IBIKEHHE
Comnnna B I'amaktrke. ["'anakTuky.
UYéEpHble ABIPHI B sApax rajJakTHK

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

59

60

61

62

63

64

Bcenennasi. Paz6eranue rajakTuk.
Teopust bonb1oro B3phIBa.
PenukroBoe uznydeHue.
MeraranakTrka

Hepemennsie mpoGiembl
aCTPOHOMUU

Konrtpomnbnas pabota «DneMeHTHI
ACTPOHOMHUU M aCTPOPHUIUKI»

Ob6o06maromuit ypok. Poib puszuku
Y aCTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJOIrN4YECKOM, COLMAIbHON U
ATUYECKOM cdepax NesaTeTbHOCTH
4eJioBeKa

O6o06maromuit ypok. Poib u mecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06maromuii ypok. Posib
¢bu3MUeCcKOi Teopun B
(hopMHUpPOBaHUYU TPEACTABICHUHN O
¢bu3nveckoil KapTHHE MUpa

65

66

O6o0maromuii ypok. Mecto
(bu3nYeCcKOil KapTUHBI MUpPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX
MPEJCTABICHUI O IPUPOJIE
PesepBHblii ypok. MaruuTHOE moJie.
DneKTpoMarHuTHast UHAYKIUS



PesepBubiil ypok. Ontuka. OCHOBBI

67 CIeIMaIbHON TEOpUHr 1
OTHOCHUTEITLHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.
bubmuoreka [JOK
68 DIeMeHTHl aCTPOHOMUU H 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4 !


https://m.edsoo.ru/ff0d1784

