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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTeIbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM (QenepalbHON paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBaHusl yuyeOHoro mnpeamera «Pusnka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccuniickon denepanum, peann3yoIuX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOrPAMMBI.

Conepxxanue mporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuawomuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKKe€ YYHMTHIBAET HEOOXOJMMOCTh pealu3alud MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHbIMM YYEOHBIMH IpeaMmeTamu. B Heil
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHUs (PU3UKU HAa YPOBHE CPEIHEro OOLIeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJbTaThl OCBOECHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKHU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTAThI 10 roj1aM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rogaM oOydeHwusl.

duzuka Kak Hayka O Hambosee OOHIMX 3aKOHaX MPUPOJBI, BBICTyMHas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpy»karoeM mupe. LIKoabHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHI
JUISL €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SIBJICHWN, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbu3nyeckoir reorpadueld W acTpoHOMHeEH. lcronap3oBaHME U AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUWA  ONpeeNseT XapakTep U Pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTE€pHAIOB C 3a/JlaHHBIMU CBOWCTBAMHU WU JIPYTHX.
N3ydyenne (Pu3MKM BHOCUT OCHOBHOW BKJIaJA B (POPMHUPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydwaromuxcs, B (pOpMHpOBAaHHE YMEHHH NPUMEHSTH
HAy4YHbIA METOJI MO3HAHMSI PY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHS CpeaHero oOmiero oOpa3oBaHMS
MOJIOKEH PpAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCSA JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIsSeTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku mnpeamnoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEp>KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM palioOHATBHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (PH3UKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUYECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, IS OINUCAHWUSA €CTECTBCHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]e
BCEro 3a CU€T OpPraHU3allid SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKHUX
NpaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obecrieumBaeTcsi OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCA PENICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM AJia pacd€THBIX 3a/7ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJjaHHON (PH3MYECKON MOJIETBIO, TTO3BOJISIONINE TPUMEHATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK W WHTETPUPYs 3HAHHS W3
pasHbIX pa3nenoB. [ kayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrolue BbIOOpa (U3NYECKOW MOJENnu g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTOo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJiIa. B xaOuHeTe (U3MKHU JTOJDKHO OBITH
HeoOXxoauMoe J1abopaTopHoe 0OOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3NKEe YUCHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYMBAET ITOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (GU3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJI0OBaHHUE Il YUYEHHUECKUX TMPAKTUYECKUX padboT
dbopmupyeTCcss B BHAE TEMAaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMXca. TeMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTCPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaAOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3NYeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHue mpeaCTaBICHUNA O poNM (PU3UKH JJIs PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre ATuX 1eneld 00ecreurnBaeTcsl pelieHueM CIIeIyIomuX 3a1a4 B

npolecce u3yYeHus: Kypca GU3MKU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMBl  3HaHUH 00  o0mmx  (u3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHuME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicHeHUs (PU3MYECKUX SBJICHUHW B TMPUPOAEC W IS TNPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs Pa3IUYHbIX 337a4 C SBHO 3aJaHHOMN
bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3faHue pU3NUECKor MOJEIH, aIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHS U TPOBEICHUS
(U3MYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HHQPOpMaIuH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUW MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM IEATETLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipeanaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIh JEJIaeT BBHIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOImUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHMS OKPYXKAOIIETO
Mupa. Posb DOKCriepuMeHTa M TEOpUM B IpOLECCE IO3HAHUA IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MUYECKUX SIBICHUNA M mpoueccoB. HayuHble TUMOTE3bI.
®duszuveckre 3aKOHbI U TEOpPHH. | paHHIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb n MecTto Qu3uku B GOpMUPOBAHMU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u IUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH H NEPEMEIICHUSA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBommnHennoe  nBukeHue. J[BUKEHHE  MaTepUallbHOW TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u wactora obparnienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC NEpEaadu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUaabHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKECHUU TEJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEJIBHO OcH BpaumieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHuUe Macc, B3aUMOICUCTBYIOMIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHs TBEPAOro Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMaliyi.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TEJNA, HUMEIOLUIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynbe MarepuaqbHOM TOYKH (Teia), CUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOITHOCTD CHITHL.

Kunernueckass sHepruss MarepualbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTenumnanbHas SHEprusl. [ToTenuuanbHast SHEprus YIpyro
neOopMUpPOBAaHHOM  TIPYXKHWHBI.  I[loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMIKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MouiekyisipHasi (pU3NKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTUIl BewlecTtsa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJekyll. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopgens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpEIHEM KWUHETUYECKOW DSHEPrMHU TEIJIOBOrO JABMKEHHMsA vactul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Knanenpona.
3akoH JlanbroHa. M3omponecchl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSI.

Mogaenb, WILTIOCTpUpPYIOIIas IPUPOAY AABJICHUS ra3a Ha CTEHKU COCY/a.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO3/1yXa B HEH.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoanHamuueckas cucrema. BHYTpEHHssI SHEPTHUS TEPMOJWHAMUYECKOU
CUCTEMBI U c1ioco0bl e€ n3meHeHusi. KonnyecTBo Ternotsl u padota. BHyTpenHsis
SHEpPrus  OAHOATOMHOTO  HJAEAJbHOro  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3ITyYeHHE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTh pH Temonepeaaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MpoIeccoB B MpUpPO/Ie.

TennoBpie  MamuHbl.  [IpyHOUIBI ~ [EWCTBUS  TEIUIOBBIX  MAIIUWH.
[IpeoOpazoBanust ’HEpruM B TEINIOBbIX MamuHax. KoadduuueHt nonae3Horo
nevctBus TeroBod Mammebl. [ukn KapHo u ero kxo3dduimeHT Mmojae3Horo
JEUCTBUSA. DKOJIOTHUECKHE MPOOIEMBI TETUIOPHEPTETUKH.

TexHu4yeckne yCTPONMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUITUOHED.

Jemoncmpayuu

W3meHeHne BHYTpPEHHEW JHEPruu Teja NpPH COBEPIICHUU pPabOTHI: BHUIET
npoOku u3 OyTBUIKA TOJ JEHCTBUEM CKaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).



N3MeHeHne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa Ipu TeIlonepenaye.

OnpiT Mo anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu nBuraTesnss BHyTPEHHETO CTOPaHUS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHHbld mnap. YnaenbHas TEIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhbl KATIEHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucrainmuueckue u amopdHbie Tena. AHU30TPOIHUS CBONCTB
kpuctaiuioB. Kuakne xpucraminsl. CoBpeMeHHblE Marepuainbl. [lnaBieHne u
KpucTayum3anus. Y aelbHas Teriora miasiaeHus. Cyomumanus.

VYpaBHeHue TEIIoBOro OanaHca.

TexHuueckue yCTpOWCTBAa M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUH TMOJYUYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kurnienune npy noHM>XKEHHOM TaBJICHUM.

CriocoObl M3MepeHns BIaKHOCTH.

HabGnronenue nHarpeBanus U MaaBJIeHUs] KPUCTAUNIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pasznea 4. JinekrpoguHaMuKa

Tema 1. dnekmpocmamuka

OnekTpu3auus Tela. OJEKTpUYeCKHil 3apsna. JBa BHAA 3IEKTPUUYECKHUX
3apsanoB. [IpOBOAHUKH, AUAIIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsija.

BsaumopaeiictBue 3apanoB. 3akoH Kynona. TouedHslid 351€eKTpUYECKUIA 3apsi.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IIpuHnmn
CYNEpIIO3ULIMU DJIEKTPUUECKUX mojed. JIMHUM HanpsKEHHOCTH AJIEKTPUUECKOTO
TOJISL.

Pabora cun  anektpocratmdyeckoro  moss.  I[lorenuman.  Pa3zHocTh
noTeHUUanoB. [IpOBOOHUKM M AUDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JusnekTpuyeckasi IpOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh IOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.



TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpPOB,
KOHJICHCATOP, KOIMPOBAJIBHBIN alllapar, CTPYUHBIN IIPUHTED.

Jemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBHS DIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TMOJIE 3aPSKECHHBIX TEIL.

DJIEKTPOCTATUYECKAS 3aIUTA.

Tema 2. Ilocmoannstii 31exmpudeckuit mox. Toku é paznuunplx cpeoax

DONEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y9acTKa LETH.

DNEKTPUUECKOE COIMPOTUBJIEHUE. Y IEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapalIeNbHOE, CMEIIAHHOE COEITMHEHUE TPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DONEKTPOJBIXKYILAA CHJIA U BHYTPEHHEE CONMPOTHBJIECHUE HMCTOYHUKA TOKA.
3akoH OMa 1151 MOTHOM (3aMKHYTOM) 3nekTpuueckoi uenu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTbD.

DNEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
MoTynpoBOHUKOB. CBOMCTBa p—n-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKAM TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs JUCCOUALINS. DIEKTPOIIH3.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHbBIN
pazpsan. Monuus. [Lnazma.

TexHuueckne yCTpOMCTBA MW NPAKTUYECKOE TMPHUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHUKUA TOKA, OJICKTPOHArpeBaTebHBIC MPHUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYyMHBIN JHO/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AMOI, TaIbBAHHKA.

Jemoncmpayuu

N3mepeHne CUilbl TOKA U HAIPSKEHMUS.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOTO CEYEHHS M MaTepuaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[Ipsimoe wW3MepeHue SIEKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJibBaHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHUMOCTh COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

OaHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yueHnne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKAa W €ro BHYTPEHHETO
COMPOTHUBJICHUSI.

HaOmronenue amexrposusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce oCyIIECTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTeMaTHKH,
OHOJOruU, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAyYHOI'O
MO3HAHUA: SIBJIEHWE, HAy4HbIH (akT, Tumores3a, (uU3MYEcKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B XKMBOU mpupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIIONEpPEIayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJ, KUIKOCTEH U
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, B3JIEKTPOJUTHYECKAS IUCCOLMALMS,
raJibBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBIXKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, IOAIIMIIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYyTUE), IBUTATEIh BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, OBITOBON XOJOJAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HaHOMATEpPHAJIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYMHBIN IPUHTED, ANIEKTPOHArpEeBaTEIbHbIE puOoPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JaexkrpoanHamMmuka
Tema 3. Macnummnoe none. I1eKmpomacHUmMHAA UHOYKYUA



[TocrostHHbIE ~ MarHUTHL.  B3anMOJENCTBUE  IOCTOSHHBIX  MarHUTOB.
MarnutHoe mone. Bektop marHuTHONM wWHAYKUMU. [IpuHOMO cyneprno3uiuu
MAarHuTHBIX MOJed. JIMHMM MarHUTHOM MHAYyKIUU. KapTuHa NUHUNA MarHUTHON
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T1I0JI€ TPOBOJHMKA € TOKOM. KapTWHa JWMHUN HHIYKIUHA
MAarHMTHOTO MOJIA IJIMHHOTO MPSIMOTO MPOBOJHUMKA U 3aMKHYTOI'O KOJBLEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOyJib ¥ HallpaBJieHHE. J[BUKEHUE 3apsKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJje. PaGota cumisl JlopeHna.

SIBeHne 3EKTPOMArHUTHOM HMHAYKOMH. [lOTOK BEKkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJBIXKYINAA CWIAa WHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunn dapanes.

BuxpeBoe »snexkTpuyeckoe IMoje. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUMUA B
MIPOBOJTHUKE, IBUAKYIIEMCS TOCTYIIATENIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHIAYKLUHMH. OJEKTPOABWKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHu4yeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT DpcTena.

JIMHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

Cuna Amnepa.

SIBiIeHUE PIEKTPOMArHUTHON UHIYKIUU.

[IpaBuino Jlenua.

3aBUCUMOCTh 3JIEKTPOJBWKYIIEH CUJIBI MHIYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Paszgea 5. KoJsieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA



Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, amruutyaa u ¢asza KojieOaHUU.
IIpyxrHHBIN MasATHUK. MaTeMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHHUYECKUX
koJiebanuii. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KoneGatenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTebHOM KOHType. AHAJOrus MEXKIy MEXaHUYECKUMH W
ANEKTPOMAarHUTHBIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJEATBHOM KOJIEOATENbHOM KOHTYDE.

[IpencraBienre 0 3aTyxaromux KoJieOaHUsAX. BbIHYKI€HHbIE MEXAHUYECKHUE
kosiebanus. Pesonanc. BeiHyXIeHHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHNS.

Ilepemennpiii TOK. CHHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
DHEPIUM. DKOJIOTMYECKHE PUCKHU IPU IMPOM3BOJCTBE JIIEKTpo3Hepruu. Kynbprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJieOATeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKHI MasiTHUK).

HaoOmronenne 3atyxaromux KojaeOaHuH.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habnronenue pezonanca.

Mogens IMHUYN JIEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HccnenoBanue 3aBUCUMOCTH MepUOa MajbIX KOJeOaHWH Ipy3a Ha HUTH OT
JUIMHBI HUTH U MAacChl Tpy3a.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbLE GOTIHbL

MexaHnueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WNuTepdepeHius u Auppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBHUS M3IYyUYECHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentauusa BektopoB E, B, V B anektpomarautHoil BosnHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIspu3auus, Tugpakus,
unTepdepenius. CKOpoCcTb 371EKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3IEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.



[IpuHIMIIBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJBTPa3ByKOBas AUArHOCTMKA B TEXHMKE W MEIWLMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieup.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak ICTOYHHK 3BYKa.

Habmroienue oTpaskeHus: ¥ MpeoMIIeHHUS] MEXaHMUYECKHUX BOJIH.

Hab6mronenue unrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHUM.

Tema 3. Onmuxa

I'eomerprueckas onruka. lIpsMmosMHENHOE pacnpoCTpaHEHUE CBETa B
OoHOpOIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxenue cBeTa. 3akOHbI oTpakeHus cera. [locTpoeHune nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcust ceeta. CinoxHbIN cocTaB 6enoro cera. L[Ber.

ColOuparome u pacceuBarolue JuH3bL. ToHkas muH3a. DOOKyCHOe
paccTOsIHME M ONTHYECKas cuja TOHKOM JuH3bl. llocTpoeHue u3o0pakeHuil B
coOuparoux U paccenBaromux auH3ax. Dopmyna TOHKOW JTHH3BI. YBEITUYCHHE,
JaBaeMO€ JIMH30M.

IIpenensl NPpUMEHUMOCTH F€OMETPUYECKON ONITUKHU.

BonnoBas ontuka. HMuTepdpepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHHST MAKCUMyMOB W MHHMMYMOB B HHTEp(EpEHIIMOHHOI
KapTUHE OT JBYX CUH(A3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakius cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
[VIABHBIX ~MAaKCMMYMOB IIPM NAJAEHUM MOHOXPOMATHMYECKOIO CBETAa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHWE: OYKH, JyIa,
(doToanmapaT, NPOEKIMOHHBIMA amnmapar, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
OITHKA, AU(PPAKIIMOHHAS PEHIETKA, MTOISPOUI.

Jlemoncmpayuu



[IpsimonuHeHOE pacHpoCTpaHEHUE, OTpPaKEHHE M TMPEJIOMIICHHUE CBETA.
Ontuueckue mpudOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mojenu MUKPOCKOIIA, TeJIECKOIIA.

Habmronenne natepdepeHnm crera.

Habmronenune audpakiuu ceera.

HaOnronenue aucnepcuu cBera.

[TomydyeHnue ciekTpa ¢ TOMOIIBIO TTPHU3MBI.

[Tonydenue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspuszaiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3Mepenue nokaszaress NpeioMIICHUS CTEKJIA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.

Habmronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI cieNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl  TPUMEHMMOCTH  KJacCMYecKod  mexaHuku.  [loctynatsl
CIICLIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTVHBI.

DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrued U UMITYJIHLCOM PEISTUBUCTCKOM YACTHUIIBI. JHEPrus
MTOKOSI.

Paznen 7. KanToBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3akoHBI
dboroaddekra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceera. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckne ycTpoiicTBAa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumK, cCoIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

Ceeroauo.

Conneunas Oarapesi.



Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue w mornoiieHue
(OTOHOB MpU MEPEeXo/e aroMa C OJHOIO YPOBHS SHEPrHUM Ha Apyro. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/aA.

BosiHoBele cBoiicTBa yactull. Bosubl ae bpoiins. KopnyckyisipHO-BOJTHOBOM
Iy AJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOuCTBA U MPAKTUYECKOE TPUMEHEHHUE: CIIEKTPAIbHbBIN

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma 1mo  ompeneneHur0  cocTaBa
paauoakTUBHOTO u3nydeHus. CBolictBa anbda-, Oera-, TaMMa-H3ITyUYEHUS.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. HykmonHast monens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncino sapa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3NydyeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.

Snepneie peakunu. [lenenue n cuHTE3 AI€P.

Anepnsiii peaktop. TepmosmepHbiii cuHTe3. I[IpoOiieMbl M NEPCHEKTHBBI
AJICPHON PHEPIETUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHbIe YacTULlbl. OTKPBITHE MIO3UTPOHA.

MeTobl HAOJIIOICHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

UccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM doTorpadusim).

Pa3zpges 8. JiieMeHTHI aCTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucremMa.

Connne. ComHeuHasi akTUBHOCThb. McTounuk sHeprum CoyiHIIA M 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKH. J[parpamMma «CHEKTpaJIbHBIM KJacc —
CBETUMOCTE». 3BE31IBI TJIABHOHM IIOCJIEAOBATEILHOCTH. 3aBHUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIIbHOCTH. BHyTpeHHEe CTpOeHHE



3B€3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHN U 3Bomonuu CoiaHua u
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama [Nanaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
rajgaKkTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE U3ydYeHUE.

MacmrabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeTICHUsI TOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JlyHbl, uraneT, Mieanoro Ilytu.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIbHON M ATUYECKOU chepax nesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOU KapTUHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMUpOBaHMM TPEACTABICHUN O (PU3UUECKON KapTUHE MHpa, MECTO
(bu3nYecKoll KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3CH C KypcaMHM MAaTEMATHUKH,
OMoNOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TUmoresa, (u3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMH, NpPU3HAKK MOA00USI TPEyTrOJbLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbIE
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOU IPUPOJIE, NEUCTBUE
paanay Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



leoepagua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3QJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAMA DJEKTPOINEpenady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30D,
anTteHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusmka» Ha YPOBHE CpeIHEro OOIIeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUSI YyueOHOro npeamera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEATM3alUi OCHOBHBIX HAIIPABICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCUHUCKOTO OOIIECTRA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHMX TYMAaHUCTUYECKUX
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIE€SITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPraHU3aIiy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHMCKOU IpaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESATEIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoil Hayke;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3luyHbIM cepaM MpoPecCHOHATLHON AESITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapaKkTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOLIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs (UMK  OCYHIECTBJISATH  MPOEKTHYIO W HUCCIEN0BATEIbCKYIO
NEATENBbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEMU JCATECIBbHOCTH, 3aJaBaTh IApaMeTpbl M KPUTECPUM HX
JIOCTHKCHMS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOIIHXCS
MaTEPHUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOUEBBIMU IOHATHUSMH M METOAAMHU
(bu3NYeCcKOi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 0051acTH (DU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMS;

BJIAJIETh BHUJAMU JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpPIpETalli, MPeoOpa3OBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTb apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJadyll B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3UUECKOrO COAEpP)KaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpEeJICTaBIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh  CPEICTBa  MH(OPMAIMOHHBIX Y  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3alad ¢ coOnofeHrueM TpeOOBaHUN JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXk aHHUs B Pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YeHHsS MH(OPMAIUU U 1IEJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy npencTaBICHUs U BU3yaIU3aliu.

KoMMmyHHKAaTHBHBIE YHMBEPCAJIbHBbIC Y4eOHbIe NeCTBHA:
OCYILIECTBIAThH OOIIEHNE HA YpOKaxX (PU3MKHU U BO BHEYPOUHOU J1€ATEIBHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 Yi€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTABIIAThH IUIAH JACHUCTBUU,
pacrnpeeniiTh pojid ¢ Y4Y€TOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0l pe3yJsbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3ULHWHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO AEATEIbHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUS PAcuETHBIX M KauyeCTBEHHBIX
3a7a4, MJIaH BBIOJIHEHUS MPAKTHIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTh €ro, Opatb Ha celsd
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBHI B JI€ATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIa/JIeTh  HABbIKAMU  MO3HABATEJBHOM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHUI;

MCTIONb30BaTh MPHUEMBI pepiieKCun IS OLEHKH CUTYallud, BEIOOpa BEPHOTO
peleHus;



yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHMUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITENbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX NPHU aHajdu3e pe3yJbTaToB
JESITENbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe M1 YPOBHSA CpeaHero oOmero oOpa3oBaHUs y 00yYaroImuXcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpenoJararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHA COOCTBEHHON IMOIIMOHAIBLHOMN cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTHMHU3M, HHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3MUECKUX MOJIEICH:
MaTepuajabHasl TOYKa, HHEpIMaabHas cucTemMa oTcuéra, abCoM0THO TBEPIOE TEIIO,
UJICAUTbHBIA Ta3, MOJEIA CTPOCHUSA Ta30B, KUJIKOCTEM U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nuecKux 3aj1ay;

pacrio3HaBaTh (PU3HYECKHUE SBICHUS (IIPOIECCH) M OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U



JNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABMUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHME, KOHACHCALMs, IUIABICHUE, KPUCTAIIM3AaLus, KUIECHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMETPAMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBUE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Yysd (PU3MUECKHE BETUUYHHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKash SHEPIus, NOTECHUNAIbHAS DHEPTHs, MEXaHUYECKAs
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS WU E€JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUSA,
UCHONB3Ysl (M3MYECKHE BETUYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABMKECHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIJIOBOTO JIBUraTess; MHpHU ONHCaHUHU
NPaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJb3YyEMbIX BEIMYMH, HX
0003HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (U3NYECKUE BEIMUMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€JIMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUHUHY C IPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIONB3Yysa (pusnyeckue
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUMH, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLUI CYNEPIO3UIMA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypoi, MEepPBhId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyisoHa, npum 3TOM pasnuyarh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuvarh yCJIOBHUSI MX O€30MAaCHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUil, MpU 3TOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(dhopmMyIHpoOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSMbIE U KOCBEHHbIE NU3MEPEHUS! (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BU/JIE TAOJIUII U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM M MPOEKTHOU
JESTENBHOCTU C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKONH MOMEIbIO,
UCIIOJNIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJTyYEHHOTO 3HAUYCHUs (PU3HUECKOI BEITUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXACHUN C OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyecKkue sBICHNUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH()OPMAITMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs y4eOHOM U HAy4HO-TIOMYJISIpHOM MH(OpMAaIuu, MOJyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieyeHus: 0e30MacHOCTH MpU OOpaIleHUuH ¢ NIpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIsl COXPAaHEHUS 3/I0POBbS U COOJIOJECHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY XKAIOIIEH Cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3TUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYyMIbl, PAIMOHAIBLHO pACHPENEIsITh OOS3aHHOCTH H
IJIAHUPOBAThH JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3HYeCcKOoi KapTUHBI MUDA;

YYUTHIBATh TPAHMUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AJEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/IepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NpHU PEIIeHuu (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONsApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHHE
JUHEWYaToro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PAaAOAKTUBHOCTD,
OIIMCBIBATh H3YYCHHLIC CBOMCTBA BCIICCTBA (BJ'ICKTpI/I‘-IeCKI/Ie, MAardmMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (U3UUYECKUE BEIUYMHBIL:
ANEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKLIHUST MarHUTHOTO Tmojsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuiM, (OKYCHOE pacCTOsSHHUE U
ONTHYECKass CHUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M €JAMHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIIME JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUSA W MPOLECCHI, HCIOJIb3Ys
(¢u3NYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEP, MPU ONMUCAHUU TMPABUIBHO TPAKTOBaTh (U3UUECKUH CMBICI
HCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBJIEHUS, UCTONB3Yysa (pusndeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U TapajlieIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEUMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUSs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OiHIITeHa mns pororddekra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsSI MAacCOBOI0 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iindaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSAMbIE M KOCBEHHBbIE U3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METOJbI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNM;

UCCNIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYUH B BHJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

co0JroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON M TPOEKTHOU
JESTENHHOCTU C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKONH MOJEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,



HEOOXOouMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs! (PU3NYECKON BETMUMHBI;

pemaTh KaYECTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEYUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM HAa H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SBJICHNUS,

UCMOJb30BaTh ~ HpPU  PELIEHMM  Y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
Y IPEICTaBIICHUs YYEOHOW M HAy4YHO-NOMYJISIPHOU MHPOpMaLUHU, NOJIYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX OE€30MACHOTO HUCIOIb30BAaHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
i obecriedeHust 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpudopaMu U TEXHUUECKUMHU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyIIlE€ C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO pACHpeleNsITh OOSI3aHHOCTU U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHMUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabueie | TlpakTuyecku (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypcbl
Paznea 1. DU3UKA U METOJbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
. 3
2.2 Jlunanika / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnmoreka [IOK

®da3oBBIE Nepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [IOK
4.1 C)
fleKTpoctaTia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2NEKTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [JOK
' pas3uyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
L1 MaruautHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnuoreka LIOK
' UHIYKIMS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA 1 BOJIHBI
21 MexaHU4eCKHE U 3JIEKTPOMAarHuTHbHIE 9 1 bubnuoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4eCKHe U 3JIEKTPOMArHuTHbBIE 5 ) bu6mmoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cielIUATBHON TEOPUH 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTHUKHU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c¢97¢




but6mmoreka [JOK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 hits://m.edsoo ra/7#41c97¢
Hroro no paznemy 7
Pa3znen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o0061aro1iee TOBTOPEHHE 4 ngs?;;?:;(i)gz/gﬂlc%c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
mu(ppoBbIe
Nen/m | Tema ypoka Kontpoasubie | IlpakTuyecku
Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThI
pecypchl

) ®duzuka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METObI TO3HAHUS OKPYIKAIOWIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecto puzuku B hopMupoBaHUM

2 COBPEMEHHOM i)a YHOU K(le I;I/IHEI,)I MUpa, B 1 bubmorexa HOK

p . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITEIbHOCTH JIFOIEH
Mexanuueckoe ABUKEHHE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO | bubmuoreka [{OK
nerokeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MPSIMOJIMHEWNHOE ABUKEHHE 1 bubmmorexa [TOK

p p A https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIIMHENHOE 1 bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBobOoaHoe najzeHue. Y CKopeHue | bubnnoreka [IOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc

. KpuBonunerinoe npmxenue. [[prmxenue | bu6mmoreka [{OK
MaTepUAIbHON TOUKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun oTHOCHTENLHOCTH [ anmuies.

8 Wueprmanbaeie cucteMbl orcueTa. IlepBrii 1 bubmorexa LHOK

P - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca tena. Cuna. [IpuHnun cynepno3unuu 1 bubnuorexa [JOK




cui. Bropoii 3akon HeroToHa 11t
MaTepHaIbHON TOUKH

https://m.edsoo.ru/ff0c3be8

10 Tpetuii 3akoH HproTOHA 117151 MaTepraibHBIX bubmnoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BCeMHUPHOTO TsroTeHus. Cuna bubnmnoreka [JOK
TshKecTu. [lepBasg kocMuuecKas CKOpOCThb https://m.edsoo.ru/ff0c3d00
bu6nuoreka [JOK
12 Cwua ynipyroctu. 3akoH ['yka. Bec tema
YHpY y https://m.edsoo.ru/ff0c3el8
13 JIabopartopnas pabota «3mepenue
WKECTKOCTHU MIPY>KUHBI
Cwuna tpenus. Koadgdunment tpenus. Cuna
14 cor OTEIBJ'IGHI/IH il (Il)d(pz[BHmeHm}I) Teaa B bubmorera [IOK
p p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
15 JIaboparophas pabota «/3mepenue
Kod(huImeHTa TpeHHs CKOIBKCHHS
[TocTymaTenbHOE U BpamaTebHOE
16 JBIDKEHHE a0COJIIOTHO TBEPJIOTO TEa. bubmnoreka [IOK
MowmenT cuibl. [lneuo cumnsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
Nmnynbc MaTepruanbHOM TOYKH, CUCTEMBI
17 MaTepualbHbIX TOUEK. IMIyJIbC CHIIBI. bubnnorexa [JOK
3aKOH COXpaHEHMS UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKCHUE
Pabota u MmomrHOCTh critbl. KuHeTHueckas
18 SHEprus MaTepHanbHON Toukn. TeopeMa 00 bubmorexa HOK
p p o p https://m.edso0.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
19 ITorenumanbHas sHeprud. [lorennuanbHas bubmumorexa [IOK

SHEPTHUsI YIIPYyro AepOpMUPOBAHHON

https://m.edsoo.ru/ff0c461a




npyxuHbl. [loTeHnanbpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

HOTGHHI/IaJ'ILHI)IC 1 HCTIOTCHIHUAJBbHBIC CUJIBI.

CBs3p pa6OTBI HEIIOTCHIUAJIBbHBIX CUJI C

20 U3MEHECHHEM MEXaHUYECKON SHEPTrUuun bubmorera [JOK
P https://m.edsoo.ru/ff0c478¢
CHUCTEMBI TeJl. 3aKOH COXPaHCHHUS
MEXaHUYECKON YHEPTUU
JlaboparopHas pabora «ccrnenoBanue
21 CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU TEIa»
Konrponbnas padora no teme
22 «Kunemartuka. /lunamuka. 3aKko bubmmorexa [IOK
nHeMmaTuka. J[mHaMuKa. 3aKOHBI
https://m.edsoo.ru/ff0c4b74
COXpaHEHUsI B MEXaHUKE
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
23 KHUHETHYECKOH T€o BbpoyHoBckoe bubmmorexa [IOK
WHETUY 1 Teopumu. HOB
p poy https://m.edsoo.ru/ff0c4dc2
nswkenue. Anddysus
XapakTep ABUKECHUS U B3aUMOJICUCTBUS
24 4yacTHIl BeulecTBa. Moenu cTpoeHus ra3os,
KUAJKOCTEN U TBEPIBIX TEII
)5 Macca monekyn. KoaudyecTBo BemiecTsa.
[TocTostHHas ABoraapo
26 TennoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana temneparyp Llenscus
7 WUneansusiii raz 8 MKT. OcHoBHOE bu6nuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
28 AbcoumoTHas TeMiepaTypa Kak Mepa bubnnorexka [IOK

CpeHEe KUHETUYECKON YHEPTUU ABUKEHUS
MOJIEKYJI. YpaBHEHUE MeHieneeBa-

https://m.edsoo.ru/ff0c511e




Knaneiipona

29 3axon /lanpToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabora «ccrnenoBanue

30 3aBHCHMOCTH MEXIy lapameTpaMu
COCTOSIHUSI pa3peKEHHOI0 ra3ay

31 N3onponeccsl B UACAIBHOM Ira3e U UX bubnuoreka [IOK
rpaduyuecKoe MpeCTaBIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOIUHAMUYECKOM

1 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. bubnuoreka [JOK
KonnyecTBo TemnoTs! u pabota. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrHUsl OJJHOATOMHOIO UAEAIBHOTO rasa
Bunael remionepenauu. Y nenbHas bu6mmoreka [JOK

1 TEII0EMKOCTS BeecTsa. KonnuecTso https://m.edsoo.ru/ff0c5¢36
TEIUIOTHI NPH Terutonepenave. AnnadaTHbli bub6nuoreka [IOK
MpoIiece https://m.edsoo.ru/ff0c5¢c36

34 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexa [JOK
MPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs npo1ieccoB B MPUPOJIE. bub6nuoreka [IOK

35 .
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

16 [Tpuauun neiicteus u K11/ Teruiosoit bub6nuoreka [IOK
MAaIIVHBI https://m.edsoo.ru/ff0c600a

37 DKosornyeckue npoodIemMbl
TEII0PHEPTETHKU

13 Ob6o6matomuit ypok « MosnekynsipHas bubmuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paboTta mo teme

bu6mmoreka [{OK
39 «Monekynsapnas ¢usrka. OCHOBbI

TCPMOAUHAMHUKH>

https://m.edsoo.ru/ff0c6a50




40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOJI0THAS U OTHOCUTEJIbHAS BIIAKHOCTh bubmnoreka [IOK
Bo3ayxa. HaceileHHnslit nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
4 amop¢HbIe Tena. AHU30TPOIHS CBOWCTB bubmmoreka [JOK
KpUCTAIIOB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBneHue u kpucTauM3anus. Y aeapHas bub6nuoreka [IOK
teruiora taBneHus. CyOomumanust https://m.edsoo.ru/ff0c6708
bu6nunoreka [JOK
44 YpaBHEHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3alus Teji. DISKTPUUECKUH 3apsi. bubnnorexa [IOK
JIBa BUa DIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0c6bce
[IpoBOIHUKY, TUATEKTPUKH U
46 n:n MPOBOJTHUKU 3aK§H COXpaHECHUS bubmorexa HOK
YIPOBOA ' P https://m.edsoo.ru/ff0c6bce
AIEKTPUUECKOTO0 3apsiaa
47 B3anmopeiicteue 3apsanoB. 3akoH KynoHa. bubmuoreka [JOK
ToueuHbli JIEKTPUUECKUH 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsix€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHUIMI CYTIEPHO3UITUN IJICKTPUICCKUX bubmorera [JOK
p vII ynep H . p https://m.edsoo.ru/ff0c6df2
nosiei. JIuHum HanpsKEHHOCTH
Pabota cwit anekTpocTaTHuecKoro moJisi. bubnnoreka [JOK
49
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKYN U AUDIIEKTPUKH B
50 3111331@ OCTaTUYECKOM nolj1e bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyueckasi IPOHUIIAEMOCTb
51 Onexrpoémkocts. Kongencarop bu6nuoreka LIOK




https://m.edsoo.ru/ff0c7126

52

DeKTpOEMKOCTh TIOCKOTO KOHJCHCATOpA.
DHeprust 3apsHKEHHOTO KOHJIEHCaTopa

bu6mmoreka [{OK
https://m.edso0.1u/ff0c72c0

53

[IpuHIUIT NENCTBYA U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO arnrapara,
CTPYMHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHE AIEKTPOnpruOopoB

54

DNEeKTpUUYECKUI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctossaubiii Tok. Cuna
toka. Hanpsbxenue. ConpotuBieHue. 3aKoH
OmMa 1i1g yyacTka 1enu

55

[TocnemoBaresbpHOE, APALIEIBHOE,
CMEIIIaHHOE COCTUHCHUE TIPOBOTHUKOB

56

JlaboparopHas pabota «3yuenue
CMEIIAaHHOTO COeIMHEHUSI PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta u MOITHOCTH ANEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenna

bubnnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 [TOJIHOM (3aMKHYTOI)

3HeKTpI/I‘I€CKOﬁ OCIIu. KOpOTKOC 3aMBIKaHHC.

JlabopaTtopHas pabota «M3mepenne D/1C
WCTOYHHKA TOKA U €r0 BHYTPCHHETO
COTIPOTHBIICHHSD

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs! TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXITpoOBOIMMOCTh

60

DnexTpuyeckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB




HOJ’IyrIpOBO,Z[HI/IKI/I, HUX coOOCTBEHHAS U

61 IIpUMeCHas MpoBOoAUMOCTb. CBoiCTBA p—n- 1 brbmmorexa [TOK
P poBOAL ’ P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBEIE TPHUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaxX U
2 pacIiaBax 3JIEKTPOJIMTOB. | bubnnorexka [IOK
DJIEKTPOJIUTHYECKAS TUCCOIUAIIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKUM TOK B rasax.
. . bubmuoreka [JOK
63 CamMOCTOSITETbHBIA U HECAMOCTOSI TEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Moiaus. [1nazma
DneKTpudecKrue NpuOOphl U yCTPOMCTBA U UX
64 il aKTI/FI)quKoe I I/I;MGHSHI/IG };'[ I;Bnna 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bu6nuoreka [JOK
7 1
65 O0606marmui ypok «IeKTPOTTHAMIKAY) hitos://m.edsoo ru/f0c88be
Konrponbnas padora no teme
66 «Inexrpocraruka. [locTosHHBIN 1 bubnmnorexa [JOK
JNEKTPUYECKUI TOK. TOKH B pa3inv4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
PesepBHblil ypok. KonTponbHas padbora no bubnuoreka [IOK
67 " n 1
TeMe "DJIeKTpOoAUHAMUKA https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O600Imaronmii ypok mo | bubnnorexa [IOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Konn4yectBo 4yacos JIEKTPOHHBIE
uudgposbie
Neni/m | Tema ypoka Konrpoasusl | IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcbl
ITocTosTHHBIE MAarHUTEI U KX
) B3aumoieiictBue. MarautHoe nosie. Bektop | bubnmnorexa [JOK
MAarHUTHOW MHAYKUMH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKITAN
MarsuTHO€ 110J1€ IIPOBOJHUKA C TOKOM.
2 OmnsbIT Opcrena. BzauMmoaeiicTeue 1 buGnnorexa [IOK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHnas pabora «M3yuenue 1 1 bubmuoteka LIOK
MAardUuTHOTO I10JI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHMTHOTO TOJIS1 HAa MPOBOJHUK C
4 tokoM. Cunia Amnepa. JlaboparopHas ] 1 bubnnorexa [JOK
pabora «VcciaenoBanue nelCTBUSA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha PaMKy C TOKOM»
JleiicTBHEe MarHuTHOTO MOJISI Ha
5 IBIDKVIIVIOCS 3apsDKeHHVIO yacTtuny. Cuia 1 bubnnotexa LOK
ymy p y Y- https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cuitbl Jlopenma
DnekTpoMarHuTHast HHAYKOus. [loTok
6 BEKTOpa MarHUTHOM uHAyKuuu. IC |
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuu Papanes
. JlaGopatopnas pabota «/ccnenoBanue ) 1 bubnnorexa [JOK

SIBJICHUSA SHCKTpOMaFHHTHOfI HHAYKOWUW

https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTD. SIBICHUE CAMOMHTYKIIHH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
TOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoONUCTBA U UX
IIPUMEHEHNE: IOCTOSIHHBIE MarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH IEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHAs 1eYb

10

O6o0mmaromuii ypok « MarHuTHOE 1oJe.
DJeKTpOMarHuTHasI HHIYKIIUSD

bu6mmorexa [{OK
https://m.edsoo.ru/ffOcab82

11

KontponbHast pabora no teme «MaruutHoe
noJie. DJIEKTPOMArHuTHAsE MHIYKIUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOIHBIE MEXaHUYECKHE KOJIEOAHHUSL.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMOHHUYECKUX KoneOanwmii. [IpeBparenne
SHEPTUU

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

13

JlaboparopHnas pabota «MccnenoBanue
3aBHCHMOCTH MEPUOJIa MAIIbIX KOieOaHu
rpy3a Ha HUTU OT JUTUHBI HUTHU U MacChI
rpy3a»

14

Koneb6arenbupiii KoHTYp. CBOOOHBIC
AIIEKTPOMArHUTHBIC KOJIEOaHUs B UI€aTbHOM
K0JIeOATEITPHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUUYECKUMU U DJIEKTPOMArHUTHBIMHU
KOJIe0aHUSIMU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJICATHHOM KOJIe0aTeTbHOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4




KOHTYpe

[IpencraBienue o 3aTyXaroMMX KOJIeOaHUSIX.
BbIHYyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMsI.

bu6mmoreka [{OK

16
Pe3onanc. BeinyxneHHbIe https://m.edsoo.ru/ff0cbb86
ANIEKTPOMArHUTHBIE KOJICOAHUS
Ilepemennsblil Tok. CHHYCOUJaIbHBII
17 MEPEMEHHBII TOK. MOLTHOCTh IEPEMEHHOTO bub6nmoreka [IOK
TOKA. AMIUIUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaY€HHUE CUJIbI TOKA U HAIPSHKEHUS
13 Tpanchopmarop. [TpousBoacTBo, epenava
U IOTpeOJICHHUE AIIEKTPUUECKON YHEPTUU
VY CTpolCcTBO U MPAaKTUYECKOE TPUMEHEHNE
19 AIIEKTPUYECKOTO 3BOHKA, FEHEpaTopa bubmorexa HOK
p > patop https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JIMHUN AJIEKTporepeaay
DKOJOrM4eCcKHe PUCKHU MPU IPOU3BOJICTBE
20 a51eKTpo3Heprun. KynbTypa nucnonap3oBaHus
AIIEKTPOIHEPTUHU B MTOBCETHEBHOMN KU3HU
MexaHn4yeckue BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuoa. Cxkopocts bubnuorexa [JOK
pacrpoCTpaHEeHUs U JJIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa. bubnuorexa [HOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA U bubnnorexa [JOK
ckopocTsb. [lIkana 3eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpyHIMIIBI paIUOCBSI3U U TEIEBUACHHUS.
Pa3Butue cpencts cBsa3u. Paguonokanus
25 KonTtponbhas pabora «KonebaHust 1 BOJHBI bubmuoreka [JOK




https://m.edsoo.ru/ff0cc618

[IpssMonuHETHOE pacIpOCTPAaHEHNE CBETA B

bu6mmorexa [IOK

26 OJIHOPOJHOM cpefnie. ToueuHblii HCTOYHUK
FIHOPOR peA https://m.edsoo.ru/ff0cd350
ceerta. JIyu cBera
OtpaxeHnue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHue n3obpakeHuit B brbmmorexa TOK
) P p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKaje
[Ipenomnenue ceta. [lonHOE BHyTpEHHEE
28 otpaxkenue. IIpenenspHbII Yol HOJIHOTO buGnnorexa [IOK
P P y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHHUS
29 JlaGopatopHnas pabora «M3mepenue bu6nuoreka [IOK
MOKAa3aTeIIs TPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3o0paxxeHuil B TUH3E.
30 dopmyJia TOHKOU JIMH3BIL. Y BEJIMUCHHUE bubmmorexa [JOK
pMy ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopnas pabota «lccnenoBanue
CBOMCTB N300paKCHHI B JIMH3aX)
Hucnepcus ceeta. Cll0KHBIN cocTaB 06€710ro
32 cera. [[Bet. JlabopaTtopHas pabora
«Halnronenue aucnepcun cBeTa»
Wntepdepentus ceeta. Audpaxims cera. bubnnorexa [JOK
33 n
Hudpakuronnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTrueckue mpuOOPHI U yCTPOICTBA U
YCIIOBHS UX 0€30MacHOr0 MPUMEHEHUS
36 I'paHuLIBI IPUMEHUMOCTH KIACCUYECKOMN bub6nuoreka [IOK

Mexanuku. [TocTynarel cenraibHOM

https://m.edsoo.ru/ff0cf862




TCOPHUU OTHOCUTCIbHOCTH

OTHOCUTEITLHOCTD OOIHOBPEMCHHOCTH.

bubnuoreka [JOK

37
3ameJieHre BpeMEHH M COKPAIleHNE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 yacTHUIlbl. CBsI3b MacChl C SHEPTUEH U bubmorexa HOK
HeL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
39 Konrponbnas padora «Ontuka. OCHOBBI bub6nuoreka [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6£0
40 ®otounsl. opmyna [1nanka. Dueprus u bubnuorexa [JOK
HUMITYJTbC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeITHE U HccnenoBanne Gotodddekra. bubnuorexa [JOK
OmnbiTel A. I'. CTroneroBa https://m.edsoo.ru/ff0cffc4
3akonsl Ppororddexra. YpaBHeHHE
42 Oiiamreitaa s Gotodrdderra. «Kpacuast bubmorexa HOK
PP https://m.edsoo.ru/ff0d015¢
rpanuma» Gotodddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnmnorexa [JOK
XUMHYECKOE IEMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue yCTpoiuCcTBa U MPaKTUYECKOE
44 npuMeHeHue: GoTo3IEMEHT, (POTOAATUHK,
COJTHEYHas OaTapes, CBETOUO]T
45 Pemenwne 3agad mo TemMe «DJI€MEHTHI bubmuoreka [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbBITEI
46 Pezepdopaa mo paccesHuro a-4actu bubmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MozeNb aToMa
bubmuoteka [IOK
47 [Toctynater bopa nommoreka L

https://m.edsoo.ru/ff0dOafa




Wznyuenue u nornouieHue GOTOHOB MPU

48 nepexoje aTomMa ¢ OJJHOTO YPOBHS SHEPTUU bubmorexa [TOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Buasl cnektpon
BomnHoBEIe cBOiicTBa yacTuil. BoHEI e
49 Bbpoinsa. KopnyckynsipHO-BOIHOBOM bubnnorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXIECHHOE https://m.edsoo.ru/ff0d0ca8
M3JIy4eHUE
OTKpbITHE paTuOaKTUBHOCTU. OTBITHI
50 Pezepdopaa mo onpenenennro cocraBa bubmmorexa HOK
https://m.edsoo.ru/ff0d0fd2
PagMOAKTUBHOIO U3JIy4ECHUS
CoiicTBa anb(da-, 6era-, raMmMa-u3ITydeHUsI.
51 BinsiHME paguoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEUTpOHA. M30TONEI.
5) Anbda-pacniaa. DIeKTPOHHBINA U bubnumoreka [IOK
NO3UTPOHHBIN OeTa-pacnaj. ["aMmma- https://m.edsoo.ru/ff0d1162
U3JIy4eHUE
OHeprus CBs3M HyKJIOHOB B siipe. SnepHble
53 peakuuu. SAnepusiii peaktop. [Ipodremsi, bubnuoreka [IOK
IEPCIIEKTUBBI, DKOJIOIMYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPrETUKH
DOneMeHTapHble yacTulbl. OTKpbITHE
no3UTpoHa. MeToabl HaOIOICHUS U
54 perucTpanum 3JIeMEHTAPHBIX YaCTHII. bubnnorexa [HOK
Kpyrastii cton «@yHIaMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3anmMoeiicTeus. EquHcTBO (hrznueckoi
KapTHUHBI MUPa»
55 Oransl pazButus actpoHoMuu. IIpukiagHoe




¥ MHUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. Bun 3B€3mHOTO Heba.
Co3Be3nus, sipkue 3BE3/1bI, MIaHEThI, HX
BuauMoe ABrKkeHne. CoaHeyHas cucTeMa

56

Comure. CoitHeYHast aKTUBHOCTD. VICTOUYHUK
sHeprun CoJtHIa 1 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEI0BATEIBHOCTH.
Bnytpennee ctpoenune 38é31. COBpeMEHHBIE
IIPEACTABIICHUS O MPOUCXOKACHUN U
spostrorni CoJTHIIA U 3BE3]

58

Mneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne u neuxenue ConHua B
lNamaktuke. ['anaktukn. YEpHbIE ABIPHI B
Aipax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usinydyeHue.
MeraraiakTuka

60

Hepermiennsle npo0i1eMbl aCTpOHOMHUH

61

KonTtponbHas pabota «51eMEeHTHI
aCTPOHOMUU U acTPOPHUIUKI»

62

Oo6o0maromuii ypok. Pons ¢pusuku n
aCTPOHOMUH B 3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COMAJIbHOM M STHYSCKOU
cdepax IeaTeTbHOCTH YeTIOBEKa

63

Oo6o06matomuii ypok. Poib u Mecto puzmku
1 aCTPOHOMUU B COBPEMEHHON HAyYHOMN
KapTUHE MUpa




O6o06mmaromuii ypok. Poib dpuszudeckoit

64 TeopuH B GOPMHUPOBAHUHU MIPEACTABICHUH O 1
¢du3nueckoil kapTHUHE MUpa
O6o0maromuii ypok. Mecto pu3ndeckoit
65 KapTUHBI MUpPA B 00LIEM PSSy COBPEMEHHBIX |
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUMI O
pupoie
66 PesepBHbIil ypok. MarautHoe mnoie. 1
DeKTpOMarHuTHas MHAYKIHS
67 Pe3epBHblii ypok. OnTika. OCHOBBI |
CHELMAIIbHOU TEOPUU OTHOCUTEIBbHOCTU
68 Pesepnbiii ypok. KBantoBas ¢usuka. 1 bubnuoreka [IOK
DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. ®uzuka. 10 xmacc: ydeOHMK, Ans 0OLIE00pa30BATENbHBIX OpraHU3alMid: O0a30BBIA H
yriryosiennsiid ypoBens / I'. SI. Msakumes, b. b. byxosnes, H. H. Cotckuii; mox pen. H. A.
[TapdenTreBoit, u3natenscto Ilpocsemenne, M.: 2020 r

2. ®usuka. 11 knace: yueOHHK, 111 00111e00pa30BaTEIbHBIX OpraHU3aIHii: 0a30BBIA U
yrayonenusiii yposens / I'. 5. Msakumes, b. b. Byxosues, BioM.. Hapyrun; oz pen. H. A.
[TapdenTtbeBoit, n3narensctBo [Ipocsemenue, M.: 2021 ¢

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. Tlocobue mist yuuteneut obmeoOpa3zoBaTeabHbIX opranuzanuii @usuka 10-11 kmacchr
noypouHoe miaanuposanue, B.®. Illunos, uznarensctso [Ipocsemenue, M.: 2013r






