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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o (u3uke 6a30BOTO YpPOBHS Ha ypOBHE CPEIHEr0 OOIIero
oOpazoBaHusi pazpaboTaHa HA OCHOBE MOJIOKEHUN U TpeOOBaHM K pe3ylibTaTam
OCBOEHHUSI OCHOBHOM 00OpazoBareibHON mporpammsl, npeacTtaBieHHbIX B OI'OC
COO, a Takke ¢ yu€roMm QenepaibHON paboueil MporpaMmbl BOCIUTAHUA U
KOHLIENIMKM TpernoiaBanus ydeOHoro mnpeaMera «dusnka» B 0Opa3zoBareiabHBIX
OpraHu3anusax Poccurickoi Penepanuu, peaU3yIONMX OCHOBHbIE
oOpazoBarebHbIE TPOTPAMMBI.

Conepxanue mporpaMmbl 1o (U3UKE HampaBieHO Ha (QOpMHpOBaHUE
€CTECTBEHHO-HAyYHOM KapTUHbI MHupa oOydvatommxcss 10-11 kmaccoB mpu
oOydeHnn ux (pusnke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€AT€IbHOCTHOTO
noaxoaa. [Iporpamma nmo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METANpeAMETHBIM pe3yJbTaTaM
oOydeHHs, a TakK€ YUYUTHIBAET HEOOXOIMMOCTh pPEaTM3allMu MEXIPEIMETHBIX
CBsi3ell (PM3MKM C eCTeCTBEHHO-HAYYHBIMH YyYE€OHBIMH TpeaMeramMu. B Hei
OTIPEJIEISIIOTCS OCHOBHBIE 1€ M3Y4YeHUs] (DU3UKHA Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PM3UKH: TMYHOCTHEIE,
MeTanpeaMETHBIC, MPEeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o (Hpu3MKe BKIFOYALT:

e TUIAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca PU3UKH HAa 6a30BOM YPOBHE, B

TOM YHCJIE PEAMETHBIE PE3YJIbTAThI IO roJaM O00yUeHUs;

e cojepkaHue yaeOHOTO npenmera « Duzukay 1mo rojgaM 00ydIeHHS.

du3mka Kak Hayka O HamboJiee OOIMX 3aKOHaX MPUPOMIBI, BBICTYIAs B
KadecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHM 00 okpykaromem Mupe. [LIkompHbI Kypc Gu3uku — cucTeMooOpa3yromuit
JUTS €CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB M SBJICHUHN, HM3y4aeMbIX XHMHEH, OMOJIOTHEH,
dusnueckoit reorpadueli W actpoHoMued. lcmonw3oBaHWE W AKTUBHOE
npyUMeHeHHe (U3WYECKUX 3HAHUM  ONpeneNnseT XapakTep U pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTH B cdepe HIHEPreTUKH, TPAHCIOPTA, OCBOCHUSA
KOCMOCQ, MOJy4YEHUs] HOBBIX MaTepUaloOB C 3aJaHHBIMH CBOWCTBAMM W JPYTHX.
N3yuenue (Qu3MKM BHOCHUT OCHOBHOM BKJIaJA B (OPMHPOBAHUE ECTECTBEHHO -
HAyYHON KapTUHBI MUpa 00y4arolMXxcs, B (OPMHUPOBAHHE YMEHUN NPUMEHSThH
HAyYHBIH METOJ] IO3HAHMSI MIPU BHITIOJIHEHUN UMU YUEOHBIX UCCIIeI0BAH Hil.

B ocHOBY kypca ¢usuku a1 ypoOBHsS CpemHEro oO0Iero oOpa3oBaHUS
NOJIOKEH PAJ HIEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK IMPUHLMUIIBI €ro
NOCTPOCHHS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBepLIEHHBIM, OH COJEPKUT MaTepuall U3 BceX pa3esioB (PU3UKHU, BKIHOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
oObeaMHEH BOKpYr Qu3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaT€pHH, BEIICCTBE W
HoJIE.

Hoes eymanumapusayuu. EE peanuszanys NpearonaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3MUECKON HAayKH, OCMBICJICHUE CBSI3M Pa3BUTHS
¢u3ukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHICCKUMU MTPOOIeMaMHu.

Hoes npuxnaonoii uanpaenenHocmu. Kypc @usuku mnpennosnaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHIIOKEHHMA
U3YYEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peamu3yercs: IMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJEpKaHUsA, MOCBSIUIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHIA, a Takke 00CYXICHUs
po0JIeM pallMOHATBHOTO MTPUPOA0IOIB30BAHUSA U SKOJIOTUYECKOM 0€301acHOCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (PU3UKM Ha YPOBHE CPEIHEro OO0LIero
oOpa3oBaHus SABISOTCS (pu3nueckue Teopuu ((GopMUpOBaHHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3UUECKON TEOPUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX TNPEJACTABICHUSX O TPHPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHHA U
MPOIIECCOB).

CHCTeMHO-IeTEIbHOCTHBIN MOJIX0JT B Kypce (DM3UKU peann3yercs Mpexe
BCETO 3a CUET OpPraHM3ali IKCIIEPUMEHTATHLHON JESTEILHOCTH O0YJaroIMXCsl.
Jnst 6a3oBoro ypoBHS Kypca GU3UMKM — OTO MCIOJb30BAHUE CHCTEMBI
(pOHTAIBLHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX pador,
KOTOpBIEC B IIporpammMe mo (u3nuke oObeIMHEHBI B OOIIUH CIMCOK YIYEHUIECKUX
NpakTHUYecKuX padboT. BeigeneHne B ykazaHHOM IepeyHE Jad0paTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJSE UM OLEHKH, OCYIIECTBISIETCS Yy4YaCTHUKaMU
00pa3oBaTeLHOTO TIpOIlecca HCXOJS W3 OCOOCHHOCTEW IIIAaHUPOBAHUSA W
ocHamieHusi kabuHera @usuku. Ilpm »3TOM oOecmeynBaeTcsi OBJAJICHUE
0OyJaronmMMHCsT YMEHUSIMH TPOBOJUTh KOCBEHHBIE U3MEPEHUs, HCCIICIOBAHUS
3aBHCUMOCTEH (DU3MUECKHX BEIMYUH M TIOCTAHOBKY OTBITOB TIO TPOBEPKE
NPEIJI0KEHHBIX TUTIOTE3.

bonbiioe BHUMaHuE YyAENSETCA PEHICHUI0 PACUYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3ToM a1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4M C SBHO
3aTaHHOM (PM3UIECKOU MOIEITHIO, TIO3BOJISIIOIINE PUMEHSITh H3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 33/1aHUS HA
oObsACHEHHE MPOTEKaHUs (PU3MYECKUX SIBJICHUH M TMPOILECCOB B OKpYKaIOLIEH
KU3HH, TpeOyrmue BbiOOpa (U3MUECKON MOJENM I CHUTyallud TMPAKTHKO -
OPHUEHTHPOBAHHOTO XapakTepa.
B cootBerctBun ¢ TtpeboBaHmsimu PDPI'OC COO k MarepuaabHO-
TEXHHYECKOMY OOecreueHuto y4eOHOTro mpoiiecca 0a30BbIi YpOBEHb Kypca
¢bu3UKK Ha yPOBHE CPEAHEro 00IIEro 00pa30BaHUs JODKEH U3Y4aThCsl B YCIOBHUIX
OpeIMeTHOr0 KaOuHeTa (M3MKH WIM B YCJOBHSIX MHTEIPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IHKiIa. B xabunere (u3MKu MOJHKHO OBITH
HEeoOXoIMMoe JlabopaTopHOEe OOOpYyJIOBaHUE JJi BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padoT M IEMOHCTPALMOHHOE
000pyI0BaHUE.
JleMOHCTpaliioHHOE 00OpyJIOBaHHE (POPMUPYETCS B COOTBETCTBUH C
OPUHIUAIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH U O0OECTEeYMBaeT MOCTAHOBKY
NEPEUYUCIICHHBIX B TMpoOrpaMMe MO (U3UKE KIIOUEBBIX JIEMOHCTpAlUK Jis
UCCIICIOBAaHUSI  M3y4aeMbIX SIBICHUH M  TPOLIECCOB, OMIUPHUYECKUX H
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGoparopHoe oO0OpymOBaHME IJIsI YYEHHUYECKHX MPAKTUYECKUX PaboT
dbopmupyeTcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECTieunMBaeTcsl B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOy4aroumxcs. TeMaTHuecKne KOMIUIEKTHI
7a00paTopHOro O0OOPYIOBAaHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX M HU(MPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ LU(POBBIX JaOOpaATOPUil.
OCHOBHBIMU HEIIMH U3y4eHHsI GU3UKU B 00I1IeM 00pa30BaHUU SIBIISTIOTCS
o (GopMHpOBaHUE HHTEpECAa W CTPEMJICHUS OOy4aloUMxcs K HAyYHOMY
U3YYCHUIO MPUPOJIbI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEICTABJICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENHCKOT'O0 OTHOIICHHS K OKPYKAFOIIUM SIBJICHUSIM;

e (GOpMHpPOBAHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3y4eHHUs
OCHOB CTPOEHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (¢opMmHpOBaHUE YMEHHN OOBSACHITH SBICHUS C UCIOJHL30BAaHHEM

bu3nIECKUX 3HAHUW U HAYYHBIX JJOKA3aTeIbCTB;

e (GopMHpOBaHUE TPEACTABICHUA O POJM (U3UKH I PA3BUTUS APYTHX

€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH.

JlocTikeHe 3TUX Lene 00eceuynBaeTcsl pelieHueM CIeIyIOIMX 3a1a4 B
mpolecce n3ydeHus Kypca GU3uKi Ha ypOBHE CPEIHET0 001Iero oopa3oBaHus:



e TpuOOpETeHHWE  CHUCTEMbl  3HaHMK 00  oOmmMX  (U3HUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX,  TEOPHUAX,  BKJIIOYAs  MEXaHHKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HUKHY;

e (dopMupOBaHHWE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUA IS
oOBbsiICHEHUSI (PU3WYECKUX SBJICHUH B TPUPOAE U Ui TPUHATHS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOU KU3HU;

e OCBOGHHE CIOCOOOB pEIIeHUS Ppa3JIMYHBIX 3a/a4 C SBHO 3aJaHHOMN
du3nyeckoi MOJENbI0, 3a4ay, MOJPa3yMEBAIOIINX CaMOCTOATEILHOE
co3anne (PU3NIECKON MOJICIH, aJleKBaTHOM YCIOBUSAM 3aJa4H;

e TOHUMaHWE (PU3WYECKHX OCHOB W TPHUHIUIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTUIECKUX TIPOIIECCOB, MX BIMSHUS HA OKPYIKAIOITYIO
Cpeay;

e OBJIQJICHUE METOJAMU CAMOCTOSITEIbHOTO TIAHUPOBAHUS M TPOBEICHHUS
du3nYeCKUX SKCIEPUMEHTOB, aHAIM3a M WHTEpIpeTanuu nHPOopMaluy,
OTIpEIEICHUsI TOCTOBEPHOCTH MOJTYYEHHOTO PE3YNbTaTa,

e CO3JIaHUE YCJIOBUH JJI1 PA3BUTHSI YMEHUH MPOEKTHO -MCCIEA0BATEIbCKOMH,
TBOPYECKOU J1eATEIILHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YypOBEHb) HAa YPOBHE CPEAHEro OOIIEro
obpazoBanusi otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[lpennaraemerii B mporpamme 1o (¢HU3UKE TNEpPEYeHb JT1a0OpPATOPHBIX U
NPAKTUIECKUX PAOOT SIBISAETCS PEKOMEHIOBAaHHBIM, YYUTEIb JIENaeT BHIOOD
NPOBENICHUS J1a0OPAaTOPHBIX PadOT M OMBITOB C YYETOM HMHIUBUIYATbHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.



COAEP>KAHUE OBbYYEHUA
10 KUJIACC

Pa3zges 1. ®usnka 1 MeTOAbI HAYYHOT' 0 IO3HAHUA

@dusrka — Hayka o npupoae. HaydHbie METONBI MO3HAHUS OKPYKAOILIErO
mupa. Posp dskcmepumMeHTa W TEOPUM B IPOLECCE IIO3HAHUSA IPUPOJIBL.
DKCHEpUMEHT B (PU3UKE.

MonenvpoBanue (U3NUECKUX SIBICHUN U mpoueccoB. HayuHble rUmoTes3sl.
®duznueckne 3aKOHBI U TEOPUU. |'paHUIIbI MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB.
[IpyHUMIT COOTBETCTBUA.

Ponp u mMecTo Qu3uku B POPMUPOBAHHM COBPEMEHHON HAYyYHOW KapTHUHbI
MHpPAa, B IPAKTUYECKOU NESITEIILHOCTH JIFOAEH.

Jlemoncmpayuu

AHaOrOBBIE U LU(DPPOBBIE H3MEPUTENBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3ngen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTETLHOCTh MEXAHHUYECKOTO JIBHXKCHHSI.
Cuctema otcuéra. TpaekTropus.

IlepemMerienue, CKOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTepuaibHOM TOYKH, MX MPOEKIMU HA OCU CUCTEMbI KOOPJUHAT.
Croxenue nepeMeleHui U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MPSMOJMHEHHOE ABMXeHue. 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPDEHHUS, IyTH U THEepEeMEIICHUs
MaTepHualbHON TOUYKH OT BPEMEHH.

CBoOoaHOE mageHue. Y CKOPEHHE CBOOOIHOTO IaICHHS.

KpuBonunenHoe aBuxkeHue. JIBMKEHHE MaTepUAIbHOM TOYKU  TIO
OKPYHOCTH C MIOCTOSTHHOM IT0 MOIYJTFO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEHHASA
ckopocTb. [lepnoa u wactora ob6pamenus. LleHTpocTpemMuTenbHOE YCKOPEHHUE.

TexHuyeckue yCTPOWCTBA W IMPAKTUYECKOE NPUMEHEHHWE: CHUIAOMETD,
JIBUKEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MEpEIAUH.

Llemoncmpayuu

Mojenb cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XapaKTePHUCTUK
JIBVDKCHUS.

[IpeoOpazoBanue ABUKEHUIN C UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[lageHure Ten B BO3IyXE U B PA3PEKEHHOM MIPOCTPAHCTBE.

HaGmonenue aBMXKeHUsI Tena, OpPOILIEHHOTO IMOJ[ YrjoM K TOPHU30HTY M
TOPU30HTAILHO.



N3mepenune yckopeHusi CBOOOIHOTO MaJICHHUS.

Hanpasnenne CKOpOCTH NIPU IBUKEHUU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yyeHne HEpaBHOMEPHOTO JABMKEHUS C LIEIbIO ONPEAEICHNs MTHOBEHHON
CKOPOCTH.

HccnenoBanne COOTHOUICHHS MEXAY IYTSMH, IPOWICHHBIMH TEJIOM 3a
IIOCJICIOBATENIbHBIE PABHBIE IIPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuyeHne NBUKEHHUS IapUKa B BI3KOW KUJIKOCTH.

W3yuenue nBI>KEHHS Tea, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammies.  IlepBeii  3akoH  HbroroHa.
HMuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. llpunuun cynepno3unuu cwi. Bropoii 3akoH HeroToHa
JUIs1 MarepuabHOM Touku. Tpernid 3akoH HbproToOHA 17151 MarepualbHbIX TOYEK.

3akoH BceMHpHOro TtaroreHus. Cuna Tskectd. llepBag kKocMuueckas
CKOPOCTSb.

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

Tpenue. Bunbl TpeHus (1mokosi, CKoJbxkeHus1, kauenusi). Cuia tperusi. Cyxoe
Tperue. Cua TpeHUs CKOJbXXEHUs U cujia TpeHus nokos. KosdduuueHt tpenus.
Cuiia conpoOTHUBIICHUS NPU ABUKEHUU TENA B )KUIKOCTH WIN rase.

[locTynarensHO€ U BpalaTeabHOE ABUKEHUE aDCOIIOTHO TBEPIOTO TEA.

MoMEHT cuibl OTHOCHUTENBHO OCH BpaueHusa. [lmedo cunbl. Ycnosus
paBHOBECHs TBEPIOTO TENA.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOAIIMITHUKH,
JIBU>KEHHE HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBnenve nnepuuu.

CpaBHeHuE Macc B3auMO/IEHCTBYIOIIUX TEIL.

Bropoi 3akon HeroToHa.

N3mepenne cui.

ClioxeHue CHiL

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AehopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOABEME U MAJICHUMU.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tea. BUibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamoprvie pabomoi

N3ydenne nBukeHus: Opycka no HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, oT ux AchopMAaIInH.

HccnenoBanne ycinoBHM paBHOBECHs] TBEPAOIO Tela, HMEIOIIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 mMexaHuke

Nmriynbc MarepuanbHOM TOYKM (T€la), CUCTEMbl MaTE€pUATBHBIX TOYEK.
Nmiynibe cuibl M1 M3MEHEHHE HMMIyJbCa Tela. 3aKOH COXPaHEHHs] HMITYJbCa.
PeakTtuBHOE NBUKEHUE.

PaboTa cuiibl. MOIITHOCTh CHUIIBI.

Kunernueckas sHeprus marepuanbHOW ToukH. Teopema 00 HM3MEHEHUU
KUHETUYECKOW SHEPTHH.

[loTeHunansHas JHEPIHUsl. [loTeHunansHast SHEPTIUs yIpyro
nedbopmMupoBaHHOM  mpyxkuHbl. [loTeHIManbHas  SHEpPrus Tena  BOJIM3U
MTOBEPXHOCTHU 3EMIJIU.

[loTeHMasibHble W HENOTEHIMATbHbIE  CWbl.  CBs3b  pabOTHI
HEMOTCHIMAIbHBIX CHJI C HW3MEHEHUEM MEXAHWUYECKOW HHEPTUU CUCTEMBI TEIL
3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUs UMITYJIbCA.

PeaktuBHOE NBMKEHUE.

[lepexo1 moTEeHIMATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomeol

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBI3M pabOThI CHIIBI C M3MEHEHHEM MEXaHUYECKOW dHEPTUHU
T€Ja Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3pen 3. MoJiekyasipuas pusuka U TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEM UYUECKOU M eopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUH U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. Juddysus. Xapakrep ABUKEHHUS U
B3aMMOJICUCTBUS 4YacTUIl BellecTBa. Moaenmm CTpOEHUs Ta3oB, JKUIKOCTEH M
TBEPJIBIX TEN U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojielneil. Macca u
pazmepsl Mosiekysl. KosmuectBo BemecTBa. [loctossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana Temneparyp
Lenbcus.



Mopens  wmpeanbHOTO raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSIPHO-
KUHETHYECKOW TEOpUU HICabHOTO Ta3a. AOCOJIOTHAS TeMIleparypa Kak mepa
CPEIHEN KUHETMYECKOW HSHEPTUM TEIUIOBOTO ABMKEHMS vacTtull rasa. lllkama
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHUE MeHneneeBa—Knanepona.
3akoH JlaneToHa. M3ompo1ecchl B HI€aIbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe MpencTaBIEHUE H3OMPOLECCOB: M30TEpPMa, H30XO0Pa,
n3zo0apa.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
O6apomerp.

Llemoncmpayuu

OnbIThI, JOKa3bIBaIOIIME JUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCITMHEHUMN.

OmnpiTel 10 qUpY3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopeinp onbita HlTepHa.

OnbITHI, JOKa3bIBAOIIINEC CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOICHCTBUS.

Moaens, WDTFOCTpUPYIOLIAs MPUPOY AABJICHHS T'a3a HA CTEHKU COCYAa.

OnbITel, WUIIOCTPUPYIOLIME YPABHEHHWE COCTOSIHUS HWICAIbHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie padoomoi

Onpenenenne Macchl BO3/lyXa B KIIACCHOM KOMHAare Ha OCHOBE U3MEPCHHM
00bEMa KOMHATBI, aBJICHUS] U TEMIIEPATYPhl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY lTapaMeTpamMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepMoOUHAMUKU

TepMmoauHaMmuueckas cuctema. BHYTpeHHsIs S3HEPTUSL TEPMOIUHAMUYECKOU
CUCTEMBI M cIocOObI €€ n3MeHeHusi. KonmyecTBo TemioTsl u padoTta. BHyTpeHHss
SHEPTHsl  OJHOATOMHOIO  HJEaIbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JIydeHHE. Y AENIbHAS TEIUIOEMKOCTh BELIECTBA.
KosnnuecTBO TEMIOTHI U TEIIONIEPEAAUE.

[lonsitue 06 aaumabatHOoM tmiponiecce. IlepBbIi 3aKOH TEPMOIUHAMUKH.
[IpumeHeHre mepBOro 3aKoHa TEPMOJAMHAMHKHU K u3omnpoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMoarHamMukd. HeoGpaTuMocTh IPOIIeCCOB B IPHUPOJIE.

TeruoBele  MammHbl.  [IpyHOMOBL  AEHCTBHUS — TEIUIOBBIX — MAILIMH.
[Ipeobpa3zoBanusi SHEPTrUM B TEIUIOBBIX MammHaX. Koadduiment monae3Horo
nercTBusl TeruioBoW MammHbl. [lukn KapHo m ero xosdduimeHT mosie3HOTO
NEeNCTBUA. DKOJOTHUECKUE MPOOTIEMbI TEIUIOPHEPTETHKH.



Texnuueckue yCTpOIICTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAUIIUOHED.

Llemoncmpayuu

M3MeHeHne BHYTpPEHHEH SHEpruM Teja MPH COBEPIICHUU PadOThI: BBUIET
npoOku 13 OYTBUIKM MMOJ JCUCTBHUEM CXKaTOro BO3JAyXa, HarpeBaHue sdupa B
JATyHHOU TpYyOKe IyTEéM TpeHHsI (BUIEO0AEMOHCTPAIHS).

N3MmeHeHne BHYTpEHHEN dHEPTHH (TEMIIEpaTyphl) TeNa MpU TEIIonepeaaye.

OnpiIT mo anuabaTHOMY pacIIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mo ienu mapoBo TypOUHBL, IBUTaTEIIsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanun eeujecmea. Dazoevle nepexoont

[Tapoob6pazoBanue u koHAeHcalus. Mcnapenue u kurnenue. AOCOJIIOTHAS U
OTHOCHUTEJIbHAs BJIAXHOCTh BO3Jyxa. HackllmeHHbI map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KATIEHUS OT 1aBJICHUS.

TBépnoe teno. Kpuctammueckue u amopdHbie Terna. AHU30TPOIUS CBONCTB
kpuctaoB. JKuakue kpuctawwibl. CoBpeMeHHble Martepuanbl. [lnaBienue wu
KpUCTaIM3auus. Y aenbHas Teriora miasienus. CyOomumarus.

VYpaBHeHHe TEMI0OBOTO OanaHca.

Texnuueckue yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOITy4EHHUsS] COBPEMEHHBIX MaTepUaJOB, B
TOM YHUCJIE HAHOMAaTepUaioB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu NOHMKEHHOM JaBJICHUU.

CnocoObl U3MepeHus BIAKHOCTH.

HaOmonenue HarpeBaHus U TUIaBJICHUS KPUCTALIMUECKOTO BEIIECTBA.

JlemoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne OTHOCUTEIHHOM BIaXKHOCTH BO3AyXA.

Pa3pnen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuka
DuniekTpu3anus Tel. OJEKTpUYEeCKU 3apsai. JlBa BuAa BIEKTPUYECKHUX
3apsaoB. IIpOBOJHMKM, NUAJIEKTPUKU M MOJYNPOBOJHUKHA. 3aKOH COXPAHECHHUS
AIIEKTPUUYECKOTO 3apsaa.
BsaumonerictBue 3apan0B. 3akoH Kynona. Todeunslii 2neKTpUu4ecKui 3apsia.
Onexktpuueckoe mnoJie. Hanpsbk€HHOCTh  AnekTpudeckoro mnojs. [IpuHoun



CYIEPIIO3ULINU JJICKTPUUECKUX MOJIeH. JIMHUK HanpsKEHHOCTU JJIEKTPUYECKOTO
IOJISL.

Pabora cun oanexkrpocratmueckoro mojis. IloreHuuman.  PasHocTh
MOTCHUHAIOB. [IpOBONHMKM W JHMAIEKTPUKKA B DBJIEKTPOCTATUYECKOM TOJIE.
JnanexTprudeckast mpOHUIAEMOCTD.

OnekTpoEMKOCTh. KoHaeHcaTop. DJIEKTpOEMKOCTh TNIOCKOTO KOHIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHJIeHCaTopa.

TexHnueckne YCTPOWCTBA M MPAKTHUECKOE ITPUMEHEHHE: 3JIEKTPOCKOI,
AIIEKTPOMETP, DBJEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMPOBAJIBbHBIN anmnapar, CTPYMHBIN IPUHTED.

Llemoncmpayuu

YCTpOKCTBO M NMIPUHLMUII IEUCTBUS JIEKTPOMETPA.

B3anmoaencTBrue Ha3IEKTPU30BaHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJ.

[IpOBOTHHMKM B 3JIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMBNEKTPUKY B SJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAN
IJIACTUH, PACCTOSIHUASL MEXKY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie padoomoi

N3mepenue 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtii 31ekmpudeckuit mok. Toku é paznuunulx cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IoCTOSTHHBIN TOK.

Hampsxenue. 3akon Oma Aj1s1 yuacTKa 1enu.

DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIIbHOE CONPOTUBJICHUE BEILECTBA.
[locnenoBarenbHOE, MAPAVIENHHOE, CMEIIAHHOE COEANHEHUE IPOBOTHUKOB.

PaGora oamekrpuueckoro Toka. 3akoH Jlxoynsi—Jlenma. MomrHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBMKYIIAsl CWJIa U BHYTPEHHEE COINPOTHUBIIEHUE MCTOYHUKA TOKA.
3axkon OMa 11 TOJTHOM (3aMKHYTOM ) 3JIeKTprdecKoi 1enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAg  MPOBOAUMMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIPOTHUBIIEHUSI METAJUIOB OT TeMrieparypbl. CBEpXITPOBOAUMOCTb.

DIIeKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBonanku.  CoOCTBeHHass M TPUMECHas  MPOBOJHMOCTH
noJynpoBoAHUKOB. CBoMcTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUA TOK B  pacTBOpax M  paCIUIaBaX  BJIEKTPOJIMTOB.
DJIEKTPOIUTHYECKAST TUCCOIHALIUS. DICKTPOIIM3.



OneKkTpuyeckuid TOK B ra3zax. CaMOCTOATENIbHBIN M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Inazma.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: amIepmerp,
BOJIbTMETP, PpPEOCTaT, HCTOYHUKUA TOKA, DJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN AHO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN JUOM, T aJlbBaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U Halp sSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAM MIONIEPEYHOTO CEYEHUSI U MaTepuaa.

CwmernanHoe COeTMHEHNE NPOBOJHUKOB.

[Ipsimoe wu3MepeHue JIEKTPOIABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHMUS.

3aBHUCUMOCTH COINPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOJAUMOCTB BO31yXa.

OIHOCTOPOHHSAA NPOBOJAUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, nrabopamopmvie pabomul

N3yyeHne CMEmaHHOTro COEIUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABHKYIIEH CHIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HaOmtonenue snexkrponusa.

MexnpeaMeTHbIE CBA3U

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 kinacce OCyIIECTBISIETCS C
Y4ETOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHd MaT€MAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimus, CBA3aHHbIE C U3YYEHHEM METOJ0B HAy4YHOIO
MO3HAHUA: SIBJICHHE, HAy4yHbIH (akT, runore3a, (pusmyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, SKCTIEPUMEHT, MOJICIUP OBaHUE, MO/1€Jb, U3MEPEHUE.

Mamemamuxa: pellleHWE CUCTEMbl YpaBHEHWH, JUHeWHas (QyHKIUS,
napaboJa, runepooia, ux rpapMKyd U CBOMCTBA, TPUTOHOMETPUYECKHUE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI M X MTPOEKIMH HA OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHHUE B )KUBOU mpupoie, nuddysus, ocmoc,
TEII00OMEH KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIaqH, TEIIOBOEC PAaBHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEHM W



ra3oB, JJEKTPHUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIMTUYECKAs IHCCOLMAIMS,
rajibBaHHKA.

l'eoepagpusa: BnaxxHOCTHh BO3/lyXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpazoBaHue JBHKEHHI C UCIOJIb30BAaHHEM MEXaHHU3MOB,
y4€T TpEHHMsI B TEXHHUKE, IOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET M JpYyrue), ABUTATeNb BHYTPEHHETO
Cropaunusi, napoBasi TypOuHa, ObITOBOM XOJIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUU
IOJIyUEHUSI COBPEMEHHBIX MAarepuajioB, B TOM YHCJE HAHOMAarepualioB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs 3AIUTA, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AIIEKTPOHArpEBATEIIbHbIC npuOoPHI,
AIIEKTPOOCBETUTENbHBIE NPUOOPHI, TATbBAHUKA.

11 KJIACC

Paspgea 4. JDiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoOMaZHUMHAA UHOYKUUSA

IlocTossHHBIE  MarumThl. B3aumoaelcTBHME  MOCTOSHHBIX  MarHWUTOB.
MarnutHoe mone. Bekrtop MarHutHOW wuHAYKUMH. [IpuHnun cynepno3unuu
MarHuTHBIX NoJied. JImHnn MarHuTHOM WHAYKUMU. KapThHa JTWHUNM MarHUTHOU
WHJTYKIIUU TIOJISl TOCTOSTHHBIX MAarHUTOB.

MarnutHoe TIOJIE TPOBOJHHMKA € TOKOM. KapThHa NMHMI WHIYKIUU
MarHUTHOTO MOJISI AJMHHOTO MPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KAaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoieiicTBUE NPpOBOTHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOlyJb U HarpaBjieHUE. J[BH>KEHUE 3apIKEHHOM 4aC TULIBI
B OJIHOPOJTHOM MarHuTHOM T1oJjie. PaGoTa cumsl JIopeHia.

SIBneHue 3IIEKTpOMAarHWTHOW UHAYKUMKU. [loTOK BEekTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABWKYILAS CWIa HHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykunu Papajes.

BuxpeBoe »yiekTpudeckoe IMoJie. DJICKTPOJABUAKYINAA CUJa WHIAYKUIUH B
MIPOBOJHUKE, JTBUKYILEMCS MOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM MOJIE.

ITpaBuso Jlenna.

NunykTuBHOCTh.  SIBJICHHE CaMOWHAYKIUH. ODJEKTPOJABWXKYILAS CHJIA
CAaMOUMHYKIIUH.

DHEeprus MarHuTHOTO TMOJIA KaTyIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIC
MAarHMiThl, DJEKTPOMArHUThl, DSJIEKTPOJABUIaTEIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIMOHHAS TIE€Yb.



Llemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO MMy4YKa MarHUTHBIM TIOJIEM.

JIvHMKM MHIYKIIMM MarHUTHOTO TOJIA.

B3aumoencTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Amriepa.

[enictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME DIEKTPOMAarHUTHOW UHTYKIIMH.

[IpaBuno JleHua.

3aBUCUMOCTbD AJIEKTPOABUKYILIEN CHIIBI HHIYKIIMA OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIHH.

Yuenuueckuii skcnepumenm, nabopamophvie pabomoi

N3yyeHrne MarHuTHOTO NOJI KaTyIIKHA C TOKOM.

HccnenoBanne 1elcTBUS MOCTOSSHHOTO MArHATA HA PAMKY C TOKOM.

HccnenoBanne sBICHUS AIEKTPOMAarHUTHOW MHTYKIIMH.

Pa3nen 5. Kos1e0aHus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0aHus

Komebarenpnas cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonmdeckue konebanus. [lepmon, wactoTa, aMmmuTyna U ¢asza KoJeOaHuH.
[IpyxuHHBIA MasTHUK. MareMaTnyeCKuii MasiTHUK. YPaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaitieHne sHEpTUN TPU TAPMOHUUECKUX KOJICOAHUSX.

Konebarenbupiii koHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHHS B
UAcaTbHOM KOJEOAaTeIbHOM KOHTYpe. AHAIOTHS MEXAYy MEXaHMYEeCKUMHU U
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyna Tomcona. 3akoH CoOXpaHEHHS
SHEPTUHU B UJCAUTHLHOM KOJIeOATeIbHOM KOHTYPE.

[IpencTaBneHne o 3aTyxarIMX KOJIeOaHUSIX. BbIHYKICHHbIE MEXaHUYECKHUE
koJiebanusi. Pe3onanc. BeIHYX/I€HHbIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOkK. CuUHYCOUMAAIbHBIM MEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIEE 3HAUYEHHE CUJIbl TOKa U
HaIPSKEHUS.

Tpancdopmatop. IIpousBoacTso, nepegada u noTpeOICHUE IIEKTPUIECKOM
HHEPTHUH. DKOJOTHUUECKUE PUCKH MPHU MPOU3BOJICTBE AIEKTposHepruu. KynbTrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHHUE: JJICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JMHUM JJIEKTPOIIepeaay.

Llemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTeIbHOW CUCTEMbI (MPY>KUHHBIA WK
MaTeMaTUYECKUN MasiTHUK).



HalGmonenue 3aTyxarommx KosiebaHui.

HccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJICOAHHIA.

Habmtonenune pesonanca.

CB006OHBIC AMEKTPOMArHUTHBIE KOJIeOaHUs.

OcuuutorpamMmsl (3aBUCUMOCTHU CHJIBI TOKA U HANIPSIKEHUSI OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc 1pum mocnenoBarenbHOM COEAUMHEHUM PE3UCTOpPA, KaTyLIKU
VMHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenp TMHUM 37EKTPOTEPEIAYH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOJIa MaJIbIX KOJIEOAHUM I'py3a HA HUTU OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM M3  IOCJIEAOBATEIBHO
COEIMHEHHBIX KOHIAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmpomMazZHUn Hble 60JIHbl

Mexannueckue BOJHBI, ycJoBUS pacnpoctpaHeHus. llepuon. Cxopocts
pacnpoCTpaHeHUusT W JUIMHA BOJIHBL. [lomepedyHble W NPOJOJIBHBIE BOJIHBL.
Hutepdepentms u audpakuuss MEXaHHYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicota Tona. TeMOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3JIyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuasa opuenranus BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJOMIICHUE, NoJapU3anus, AUPpaKius,
unTeppepeniusi. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[kana 37€KTPOMAarHUTHBIX BOJIH. [IprMeEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUHMNBI PaTUOCBA3U U TEIEBUACHUS. Paqnonokarus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEBI.

TexHnueckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPA3BYKOBasl AWArHOCTUKA B TEXHUKE WM MEIWLIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE MOTIEPEUHBIX U MPO0IbHBIX BOJIH.

Kounebmotieecs Teno Kak HCTOYHUK 3BYKA.

HaOmonenue oTpakeHus M MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaOmonenune unrepdepennnu u qudpakiinua MEXaHU4eCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH U
YacTOTOM KOJICOaHUI.



HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPAKEHUE,
npenoMIIeHUE, ToJIIpu3aIus, Judpaxius, UHTepepeHIu.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsmMonMHENHOE pacIpPOCTpAaHEHUE CBETAa B
ogHopoaHou cpexe. JIyd ceera. ToueuHbI ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3akOHbI oTpaxeHus cBeTa. [locTpoenne nzoopaxeHuii B
IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIIOTHBIN TOKA3aTeNb
npenomiieHus. llosHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yros moJiHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CiioxHbIi cocTaB 6enoro cera. Lger.

CoOuparonie u  pacceuBawonme JvH3bl. ToHkas JmH3a. DokycHOe
paccTosiHME M ONTHYEcKass cuia TOHKOM JuH3bl. [locTpoeHue mzoOpaxeHuil B
coOuparonmx 1 pacceuBarolmx JuH3ax. Gopmysna TOHKOW JUH3bI. YBEIUUYEHUE,
J1IaBAEMOE€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOW ONTHKHU.

BonnoBass onrtuka. MHrepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHMYMOB B HWHTEp(EpEHIUOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX NUCTOYHUKOB.

Hudpakimus  cBera. JludpakimonHas pemerka. YCJIOBHE HaOIOAEHUS
IJIABHBIX ~MAakCHMMYMOB IPH MaJ€HHMM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKLUOHHYIO PELIETKY.

Ilonspuszauus csera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmnapar, NPOEKIMOHHBIM anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJIIPOUSI.

Jlemoncmpayuu

IIpsAMonMHENHOE pPacHpPOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHHE CBETA.
OnTuueckue npuOopHI.

IlonHoe BHyTpeHHEE oTpaxkeHue. Moenb CBETOBO1A.

HccnenoBanue CBONUCTB U300pakeHUH B JIMH3AX.

Mo e MUKpOCKOTIa, TEJIECKOTIA.

Hab6monenne naTepdepeniiuu cBera.

Hab6monenue nudpaxiyu cBeta.

Habmonenue nucniepcun cBera.

Ilonyuyenue criekTpa ¢ MOMOUIBIO IIPU3MBI.

[Toy4enue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenne nmonspuszayy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomoi



N3mepenue nokasaresns MpeaoMICHUs CTEKIa.
HccnenoBanre CBOMCTB U300paKEHUH B JIMH3AX.
HaGmonenue nucnepcuu cBerta.

Pa3zgen 6. OcHOBBI crieNIUAJIBLHO TEOPUH OTHOCHUTEIbHOCTH

I'paHnipl NPUMEHUMMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTENbHOCTH DUHIITEHHA.

OTHOCHUTENHLHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKpAILIEHUE
JUTAHBI.

DOHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YACTHILIBI.

CBs3b MacChl C 3HEPTUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTUIbI. DHEPTUS
MTOKOSI.

Pa3pen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmuovl K6AHM 060U ORM UKU

®otonbl. Dopmyrna [lnanka cBsi3u s3Heprun GOTOHA C €ro YaCTOTON. DHEPTUS
U UMIyJbC (POTOHA.

OTtkpbiTHe U uccieaoBanue porosdpdexra. OnbiTol A. I'. CTosieTOBa. 3aKOHBI
doToapdexra. YpaBHenue DitHiureriHa mist porodpdexra. «KpacHas rpanuna»
dboTorddekra.

Hasnenue cBera. OnbiThl [1. H. Jlebenera.

XUMUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: (OTOIJIEMEHT,
dboToaTYUK, COJTHEUHAs Oarapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(PPEeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeITHEro GoTodddexra.

CBeToano.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
[Inanerapnas mopxens aroma. Iloctynarel bopa. M3mydenwe u morjoiieHue
(GOTOHOB MpH TEpexoJe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Apyroil. Bumsl
crekTpoB. CIeKTp YpOBHEN SHEPTUM aTOMa BOJIOPO/IA.

BosHoBrie cBoiicTBa yacTuil. Bosnel ne bpoitsia. KoprycKysipHO -BOJTHOBOM
JTyalTu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4EHHE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAJIbHBIN
aHaM3 (CTIEKTPOCKOTT), JIa3ep, KBAHTOBBIM KOMITBIOTED.



Llemoncmpayuu
Monens onbita Pesepdopna.
OmnpeneneHuie JIMHbBI BOJHBI Jla3epa.
HaGmonenue nuHelvaTbIX CIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamophvie pabomoi
Ha6monenue nuHeH4aroro cnekrpa.
Tema 3. Amomnoe adpo
DKCHEPUMEHTBI, JOKA3BIBAIOIIAE CJIOKHOCTH CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCcTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuto  cocTaBa
paanoakTUBHOTO u3iyudeHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHHUs.
BnusiHre pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOoTOHA U HeillTtpoHa. HyknonHnas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uuciio saapa. U30Torsl.
Anbba-pacniaf. IJEKTPOHHBIM M TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHUE. 3aKOH PaJUOAKTUBHOIO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sijpe. SnepHsie cunbl. JlegekT macchl sapa.
Snepusble peakuuu. JleneHne U CUHTE3 AAep.
SAnepubiii peaktop. Tepmosimepubiii cunte3. [IpoGieMbl U MEPCHIEKTUBBI
SIZIEPHOM YHEPTETUKH. JKOJOTUYECKUE aCIIEKTHI IEPHON SHEPTETUKH.
DJieMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoapl HAOMIOAEHUS U PETUCTPALIUU FIEMEHTAPHBIX YaCTHUILL.
@dyH1aMeHTallbHbIE B3auMoeicTBUsA. EAMHCTBO u3nuecKoi Kap THHBI MUpA.
TexHnueckne ycTpoucTBa U NMPAKTUUECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, sinepHblil peaktop, arToMHasi OoM0a.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIMX YaCTHLI.
Yuenuueckuii oaxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (hoTorpadusm).

Pa3znea 8. DiieMeHTbI ACTPOHOMUM U ACTPOPU3UKHU

Orarnbl pa3BuUTHs acTpOHOMHUH. [[puKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, ApKu€ 3BE3[IbI, MJIAHETHl, UX BUIUMOE
JBUKCHHE.

CouiHeuyHas cucrema.

Cousnne. CosHeuHass akTMBHOCTH. McTtouHuk sHeprum CoJyiHIA U 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTECPUCTUKH. JlnarpamMma «CHEKTPAJIbHBIM KIIACC —
CBETHUMOCTBY». 3BE3MBI TJIaBHOM MOCJEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJI 3BE3] TJIABHOW MOCJEI0BATEIbHOCTH. BHyTpeHHee cTpoeHue



3B€371. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKAECHUU U 3BOoMK CoHIA U
3BE3/1. DTambl )KU3HU 3BE3I.

Mieunsiii Ilyte — nama [Manaktuka. [lonoxenue u nBuxenue CosHia B
[Nanaktuke. Tunsl ramaktuk. Paguoranaktuky u kBazapbl. YEpHBIE IBIPHI B SIAPAX
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa06:1a. Pazoeranue rajnakTuk.
Teopus bonbsmoro B3peiBa. PenmmkroBoe usirydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranakruka.

Hepemiénnpie npo0iemMbl aCTpOHOMUMU.

Yuenuueckue nabnrooenus

HaGmoneHus: HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OTpE/IeNICHUs TI0JI0OKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHbIE C03Be3/1Msi CEBEPHOTO MOJYIIAPUA U IPKUAE 3BE3IBI.

Hab6monenus B teneckon JlyHsl, ianer, Mneanoro Ilytu.

O0o0mawiee NOBTOpPeHNE

Posb ¢Gu3uku ¥ acTpOHOMHM B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM,
COLUATILHOM U ATHYECKOU cepax eaTeTbHOCTH YesIOBEKa, POJib U MECTO (DU3UKH
¥ aCTPOHOMMH B COBPEMEHHOM HAYYHOH KapTHHE MUPA, POJIb (PU3UUECKON TEOPUHU
B (GOpPMUpPOBAHUM TPEJACTABICHUNH O (U3UYECKON KapTUHE MHpa, MECTO
(bu3nYecKoil KapTUHBI MUPA B OOIIEM PsIZTy COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX
MPEICTABJICHUN O TIPUPOJIE.

Me:xnpeaMeTHble CBA3H

N3yuenne kypca pusuku 0a30Boro ypoBHs B 11 kinacce OCyIIeCTBIsIETCS C
YYETOM COAEPKATENbHBIX MEKIPEIMETHBIX CBA3€M C KypcaMHM MAaTe€MaTHKH,
OMOJIOTHUU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemubie noHamus, CBSI3aHHBIE C W3YUYEHUEM METOJIOB HAy4HOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIA (akT, rumores3a, (u3WyYecKkas BEIWYMUHA, 3aKOH,
Teopusi, HAOJIOICHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemICHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO, BEKTOPbl U MX IMPOEKIMU HA OCU KOOPJUHAT, CJIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC D3JIEMEHTAPHBIX (DYHKIWHA, TPU3HAKU TMOJ00HUS TPEYroJbHUKOB,
oTpeIeNieHUe TUIOAIH TUIOCKUX GUryp u o0béma Ter.

buonoeus: »nexTpuyeckue SBICHUS B JKMBOW MPUPOJIE, KojeOaTenbHBIC
JIBVDKCHUS B )KUBOM IPUPOJIE, ONTUUECKUE SIBJICHUS B )KUBOM MPUPOJIE, JEUCTBUE
paaualuy Ha )KUBbIE OPraHU3MBbl.

Xumusi: CTpOEHUE ATOMOB ¥ MOJIEKYJI, KPUCTAIUTMYECKAS CTPYKTYpa TBEPIBIX
TEN, MEXaHW3Mbl OOpa30BaHUA KPHUCTALIMYECKON PEMIETKH, CIEKTPaTbHBIN
aHaJIn3.



l'eocpaghusi: MarHuTHBIE TMOJIIOCA 3€MJIM, 3al€KA MArHUTHBIX PV,
boToCHEMKA 36MHOM MMOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICCHUIA.

Texnonocus: ITWMHUAWA DHIEKTPOIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA,
ANEKTPOJABUTaTENlb, MHAYKIMOHHAS T€4b, Panap, PaauONPHUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN ammapaTr, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yuyeOHOro mnpeamera «PU3MKa» Ha YPOBHE CPEIHErO OOWLIEro
oOpazoBanusi (0a30BbII YPOBEHb) JOJDKHO 00ECIEUUTh JOCTHKEHUE CIICAYIOIIMX
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JINUHOCTHBIE PE3YJIbTATBI

JIngaHOCTHBIE pe3yabTaThl 0CBOCHUS yueOHOTO npenmeTa « Duzmkay q0KHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOUMXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpHWIEHTAINi, TO3WUTUBHBIX BHYTPEHHUX YOEXKIECHHUH, COOTBETCTBYIOUHX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO
OTIbITA U OTBITA JAEATEIILHOCTU B MPOIIECCE pean3allii OCHOBHBIX HampaBjCHUN
BOCHUTATEIBHOM JAEITENBHOCTHA, B TOM YHCJIC B YACTH:

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH IPAXKTAHCKON TTO3HUIIMU 00 YIAFOIIEroCs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTRA,;

NPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAaHUCTHUECKUX U
JIEMOKPATUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX IPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAaMOYIPABICHUU B 00pa3oBaTeIbHON OpraHu3alliu;

YMEHHE B3aUMO/JIEVCTBOBATH C COLMAIIbHBIMUA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMHA U HA3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOMN U BOJIOHTEPCKOM JAEATEILHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMSI:

c(hopMuUpOBAHHOCTH POCCHUICKOU TpaXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA,

[IECHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CUMBOJAM, JIOCTHKECHUSIM
POCCUNMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESITETbHOCTU YUEHOTO;

OCO3HaHWE JJMYHOTO BKJIa/ia B IOCTPOCHUE YCTOWYHUBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsi 3CTETUKY HAy4HOT'O TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE;



5) TpynoBOro BoCHUTAHMS:

UHTEpEC K Pa3jIM4YHbIM cdepam npodecCHOHATBLHON NeSTeNbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oyaymieit npodeccun u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBL;

TOTOBHOCTB ¥ CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
(U3MKU Ha POTSIKEHUU BCEU KU3HU,

6) IKOJIOrMYEeCKOro0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh JKOJOTUUYECKON KyJIbTYphl, OCO3HAHUE TJI0OATHHOTO
XapakTepa 3KOJOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUM B OKPYXAIOIIECH CPEJIE HA OCHOBE
3HAHUSA LEJIEN YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA,

pacIIMpeHue ONbITa JEATEIbHOCTH 3SKOJIOTMYECKOM HAIPaBJICHHOCTH HA
OCHOBE UMEIOLIMXCS 3HaHUH N0 (U3 UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMUSI:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3NUECKON HAYKU;

OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3UKKM  OCYILECTBISITH  NPOEKTHYID W HUCCIIENO0BAaTEIbCKYIO
NEATENbHOCTh UHAVMBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBHS
Bba3oBble Jornueckue 1eMcTBUA:
CaMOCTOSTENbHO  (OPMYJIHMPOBATh M  aKTyalM3UPOBaTh  MPoOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
ONpEeNeNsATh LIEIM JeATeIbHOCTH, 3ajJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTHIKCHUS
BBISIBJISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B  pacCMaTpUBaEMBbIX
(U3UIECKUX SBICHUSIX;
pa3zpalaThiBaTh IUIaH PEIICHHs] MPOOJeMbl ¢ YyUETOM aHAIM3a UMEIOIIMXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B ICATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3Y/IHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUHN JIEATEIBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHSAX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBU;
pa3BUBaTh KPEaTUBHOE MBINUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciie0BaTeIbCKHE TeHCTBUA:
BJIAZICTh HAYYHOU TEPMHUHOJIOTUEH, KIFOUYEBBIMUA MOHATUSIMH U METOJaMH
du3nyeckoi HayKH;



BJIAJICTh HaBBIKAMU Y4€OHO-UCCIICI0BATEILCKON U IPOCKTHOM JIEATETbHOCTH
B 0051acTH (PU3UKH, CTIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITETbHOMY TMIOUCKY
METOJIOB pelIeHus 3a1a4 (GU3NUECKOTO COJEpIKAHUs, TPUMEHEHUIO Pa3IUnIHBIX
METO0B MO3HAHMSI;

BIIQJICTh BHJAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEpIIpETallNK, MPEoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3UYHBIX YUEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPU CO3JaHUH YICOHBIX MPOEKTOB B 00JIaCTH (DU3HKHY;

BBISIBIAATh TPUYMHHO-CJICCTBEHHBIC CBSI3M M aKTyaJM3UpPOBaTh 3ajaady,
BBIJIBUTaTh THIOTE3Yy €€ PEIICHUs, HAXOJIUTh apTyMEHThI JJIS J0Ka3aTebhCTBa
CBOMX YTBEP>KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHNUS,

aHAIM3UPOBATh TOJYYCHHBICE B XOJE€ pEIICHUsS 3aJaydl pPe3yJbTaThl,
KPUTUIECKU OIICHUBATH UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX;

CTaBUTh HW (OPMYIMPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BaTEILHOU
NESTEIILHOCTH, B TOM YHCJIC TIPY U3YYCHUN (DU3UKU;

JaBaTh OIIEHKY HOBBIM CHUTYAITUSIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HAHHUA 10 (U3UKE B MPAKTUYECKYI0 00JacTh
KU3HEACATCIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJICH, MTPEJIaraTb OpUTrHHAILHBIC TIOIXObI M PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIME aJlbTepHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmanuei:

BJIAJICTh HABBIKAMH TOJydeHUS MHPOpMAMKU GU3NIECKOTO COJICPKAHMS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh IOWCK, AaHAIN3,
CHUCTEMaTH3aIlMI0 W WHTEPIpETAMi0 MHPOPMAIMKM Pa3IMIHBIX BUJIOB U (QopM
IIPE/ICTABIICHUS

OIICHUBATH JIOCTOBEPHOCTHh MHPOPMAIIHH;

UCIIOJIb30BaTh  CpeICcTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEMICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3aIMOHHBIX
3aMa4 ¢ coOmoeHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€30MacHOCTH,
TUTHEHBI, PECypCcOCOCPEKEHUS, TMPaBOBBIX M JITHYECKUX HOPM, HOPM
nH()OpPMAIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEpkKaHUSI B PaA3IMUYHBIX (popmarax c
y4éTOM Ha3HAUYCHUS WHPOPMAITUH U [IEJICBOM ayINTOPUH, BEIOUpPasi ONTHMAIHHYO
dbopMy MpeACTaBICHUS W BU3yaIU3allHH.

KoMMmyHMKaTHBHBIE YHHUBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYLIECTBJIATh OOIIEHME Ha YpOKax (U3UKM M BO BHE-YPOUHOU
NEeSTEIIbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyallMd © CMSAT4Yarh
KOH(DIMKTHI;

Pa3BEPHYTO W JOTUYHO HM3Jararb CBOO TOYKY 3PEHHS C HCIOJb30BAaHUEM
A3BIKOBBIX CPEACTB;

MMOHUMAaTh U MCHOJb30BATh MPEUMYIIECTBA KOMAaHIHON U WHIAUBHUIYaIbHOU
padoThI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX NEUCTBHMA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXJOr0 YJICHA KOJUIEKTHBA;

MPUHUMATh €A COBMECTHOM  JICSITEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAVWHHUPOBATH JICWCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJIATh IUIAH JICHUCTBUH,
pacnpenensaTh poJid C y4€TOM MHEHUW YYaCTHHKOB, OOCYXIaTh pPE3YJbTaTbl
COBMECTHOM pabOThI;

OLICHHWBAaTh KA4E€CTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHUKA KOMAHIbl B
001 pe3yNbTaT No pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE TMPOEKTHI, OILICHUBATh HJIEHM C TMO3WIMU HOBH3HBI,
OPUTMHATLHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBJATh TMO3UTHBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaIUSIX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJIbHbIEe yieOHbIE 1eiCTBUSA
Camoopranu3zauus:

CaMOCTOSITENbHO OCYIIECTBIIATh MO3HABATENbHYIO NIEATEIHPHOCTh B 001aCTH
GU3NKU W aCTPOHOMHUH, BBISBIATH NPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIbHO COCTABJIATH IUJIaH PEIICHUs PAcUYETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS TPAKTHYEeCKOM pabOThI ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAOYTCHHUIA;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacumpsITh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIA;

JienaTh OCO3HAHHBIK BBIOOp, AapTyMEHTUPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMUPOBAHUIO WM TPOSIBICHUIO JPYAWIMH B 00J1acTH
(bU3HMKHU, TOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJbTATOB IEIISIM;

BIIAJICTh HABBIKAMU  TIO3HABATEIbHOW  peduiekcMu Kak  OCO3HaHUs
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, WX pPE3yIbTaTOB U
OCHOBaHMH;



WCIIOJIh30BaTh MPUEMBI pedIeKCHH IJI OIICHKH CUTYaIllH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHMBAaTh PHCKA M CBOCBPEMEHHO NPUHUMATh pPEIICHUS MO0 HUX
CHUKECHHIO;

NpUHUMAaTh MOTHBBI U apTyMEHTHl JPYrUX TPH aHAIM3E pPe3yIbTaToOB
e TEIIbHOCTH;

NpUHUMATh ce0s1, MOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA,;

NpUHUMATh MOTHUBBI M apTyMEHThl JPYruX NpH aHAIM3E pPe3yIbTaToB
NeSTCIIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JAPYTHX Ha OIIHOKH.

B mporiecce mocTmkeHUsT TMUHOCTHBIX PE3YIbTaTOB OCBOCHUS TIPOTPAMMBbI
no ¢u3uKe i YpOBHA cCpeaHero oOiero oOpa3oBaHus y OOy4aroumxcs
COBEPILEHCTBYETCS AMOIMOHAITLHBIN WHTEJUICKT, TP EATOJIar atoIHi
c(hopMUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIIOYAIOIIETr0 CIIOCOOHOCTh MIOHUMATh CBOE YMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOH AMOITMOHATBLHOM Chephl,
OBITh YBEPEHHBIM B CE€O€;

CaMOPETYJIUPOBaHMsI, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHUE NPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH aJanTUPOBATHCS K
YMOITMOHATILHBIM U3MEHEHUSM H MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIFOYAIOIIEH CTPEMIIEHHE K JIOCTHKECHHUIO 1IeTIH U
yCTeXy, ONTUMHU3M, WHHUIIMATUBHOCTH, YMEHHUE NEHCTBOBATh MCXOJMS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOUYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHUE
JIPYruX, YYWUTBIBATh €r0 TMPH OCYIISCTBICHUH OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTD BHICTPANBATh O THOIICHHS
C JPYTrUMU JIOAbMU, 3a00TUTHCS, IPOSIBIISITE HHTEPEC U pa3peliaTb KOHMIUKTHIL.

INPEIMETHBIE PE3YJIBTATBI

K xonuy oGyuenuss B 10 kiacce mpenMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTH Yy 00YUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax PoJib U MECTO (U3UKH B (POPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHbI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHM, B PAKTUYECKON NEATENBHOCTH JHOICH;

VUUTHIBATh TPaHUIBl TNPUMEHEHUS HU3YYEHHBIX (DU3UUECKUX MOJIeNeil:
MaTepuaibHas TOUKa, MHEpIMAIbHAsA CUCTEMA 0TCUETa, a0COIIOTHO TBEPIOE TEINO,
UJCaIbHBINA T'a3, MOJEIN CTPOCHHUS T'a30B, KUIAKOCTEHW U TBEPIBIX TEJ, TOUEUHBIN
AIIEKTPUIECKUN 3apsij] IPH pelieHnH (PU3NIeCcKuX 3a/ad;



pacrnio3HaBaTh (pruzMUecKue sBICHUS (IIPOLECCHl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEILECTBA U
ANEKTPOJIMHAMUKY:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
NBIDKEHUE, CBOOOJHOE TAJCHHUE TeJ, JBI)KEHHWE IO OKPYKHOCTU, HUHEPIHS,
B3aumMoieiicTBue Te, auddy3usi, OpoyHOBCKOE NBMKEHHE, CTPOCHHUE KUIKOCTEH
Y TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH), TEIJIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJACHCAIUs, TUIaBJICHUE, KPUCTALIM3AIINS, KUIICHUE,
BJIAXKHOCTB BO3/1yXa, OBBIIIICHHUE JIaBJICHUSI Fa3a MPU €ro HArpeBaHUU B 3aKPHITOM
COCyJlle, CBSI3b MEXKJYy NapaMeTpaMM COCTOSHMSI Ta3a B H30IMpolieccax,
AJIEKTpU3AIUS TEJl, B3aUMOJICUCTBHUE 3aPs/I0B;

OTNUCHIBAaTh MEXAaHUYECKOE JBMIKEHUE, UCTIOJIb3Ysl (PM3UUYECKUE BEIIMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYECKasi YHEPrUsi, MOTEHIMAIbHAS SHEPTUsl, MEXaHUYeCKas
paboTta, MexaHM4YecKas MOIIHOCTh;, MPU OMNHCAHWU TMPABWILHO TPaKTOBAThH
(GU3UYECKUIT CMBICT HCIOJb3yEMbIX BEIUYMH, WX OOO3HAYEHUS W CIUHUIIBI,
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEIUYUHY C IPYTUMU
BEJIMYMHAMU;

ONUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEN M TEIUIOBHIC SIBJICHMUS,
UCTIOJIL3YS  (PU3UYECKHE BEIUYUHBI: JABJICHHUE Tas3a, TeMIleparypa, CPeaHss
KUHETUYECKasi YJHEPTUSI XaOTUUECKOTO JABIKEHUS MOJIEKYJI, CPEIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHssI dHEpTHs, paboTa rasa,
KO(PPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO JBUTATENsA; IPU OINUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MYECKUM CMBICT HCTOJb3YEMbIX BEJIUYUH, HX
0003HaUYCHUsI W €IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(pU3UUECKYIO BEIMUUHY C APYTUMH BEIUYUHAM;

OTIMCHIBATh M3YYEHHBIC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUIECKHE
SIBJICHUS (TTPOLIECCHI), UCTIONB3YS (PU3NUECKUE BEIIMUMHBI: AJICKTPUUECKUMA 3apsi],
ANIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD MOJIsA, TOTSHIIMAJ, PA3HOCTh IMOTEHIIUAJIOB;
Py OMNHCAHWW TPABUIBHO TPAKTOBATh (HU3UYECKUN CMBICT HCTOJb3YEMBbIX
BEJIMYMH, MX OOO3HAUYECHUS] W EAUHUIILI; yKa3biBaTh (DOPMYJIbI, CBS3bIBAIOIIHE
JaHHYI0 (DU3UYECKYI0 BEJTMYUHY C APYTHMHU BEIIMYUHAMH,

aHATM3UPOBATh (DU3UYECKHE TPOIIECCH U SBJICHUS, UCTIONB3YS (U3UIECKHEC
3aKOHBI Y MPUHLHUIBL: 3aKOH BCEMUPHOTO TAroTeHus, [, Il u Il 3akonbr HeroTOHA,
3aKOH COXpaHEHUS MEXaHWYECKOW OHHEPTHH, 3aKOH COXPaHCHHs WMIYJbCa,
MPUHIIMAIT CYNEPTO3UIIMK CHWJI, TPHUHIMIT PaBHOIIPABHS WHEPIUATBHBIX CHCTEM
0TCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIUIECTBA, Tra3oBbIE
3aKOHBI, CBSI3b CPEIHEN KHHETUYECKOUN SHEPTUU TEIJIOBOTO ABUKEHUS MOJIEKYJ C
abCOIFOTHOM TeMIepaTypoi, MePBhIM 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHCHUS
ANIEKTPUUYECKOr0 3apsAaa, 3akoH KyrloHa, Opu 3TOM pa3inyarh CJIOBECHYIO



(bopMyIMpOBKY 3aKOHA, €r0 MareMaTHUYecKOe BhIPAKEHHE U yCIIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBACHATH OCHOBHBbIE MPUHIUMBI JCHCTBHS MalldH, OpUOOPOB U
TEXHUYECKHUX YCTPONCTB; pa3Inyarh yCJIOBUS UX 0€30MacHOTO MCIOJb30BaHUS B
MMOBCEAHEBHOM JKU3HU,

BBIMIOJIHATh 3KCIEPUMEHTHI 10 HCCIECAOBAHUIO (PU3UUYECKUX SBICHUM H
IIPOLIECCOB C MCIIOJB30BAHUEM MNPSIMBIX M KOCBEHHBIX M3MEPEHHUU, IPU HTOM
dbopmynupoBarh MpoOieMy/3agady ¥ THUIIOTE3y YYEOHOrO0 DSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAHUTH OMBIT U
(dbopMynupoBaTh BHIBOIBI;

OCYILECTBIISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIMUUH, TIPU
3TOM BBIOMpATh ONTHUMAJbHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh U3BECTHBIE
METOJbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXKIYy (PU3WYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUW, NPU 3TOM KOHCTPYMPOBATH YCTaHOBKY,
(buKcHpOBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTU (U3UUECKUX BEIUYMH B
BU/JI€ TaOJMI] ¥ TpaUKOB, JeNaTh BBIBOJbI IO pe3yJbTaTaM UCCIEAO0BAHUS;

coOmoaare nmpaBuia 0€30MacHOTO TPy/Ja MPU NPOBEACHUH UCCIIEIOBAaHUM B
paMKax y4yeOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIILCKOW M IMPOEKTHOMU
JESTEIbHOCTH C UCIOJb30BaHUEM M3MEPUTEIbHBIX YCTPOICTB U J1a00OPaTOPHOTO
000pyI0BaHUS;

pemarb pacu€rHble 3a7a4d C SBHO 3aJaHHON (U3UYECKOW MOJIEIbIO,
UCIIOJIb3Y$ (PU3MUECKUEe 3aKOHBI M TPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NYECKHE BETUYUHBI U (POPMYIIHI,
HEOOXoAUMBIE ISl €€ pelleHHs, MPOBOAUTh Pacy€Thl U OLEHUBATh PEAbLHOCTD
MOJIy4€HHOT'0 3HaYEHUS] (PU3NUECKON BETMUHHBI;

pelarb Ka4eCTBEHHbIE 33/1a4: BICTPaUBaTh JIOTUYECKU HENPOTUBOPEUNBYIO
LENOYKY PAaCCYXIEHUU C ONOPOM HA MU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue sIBJICHUS;

UCIOJb30BaTh  MPU  pELIEHHH  Y4eOHBIX  3aJady  COBpPEMEHHbIE
uHGOPMAIIMOHHbIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTaBICHUS yUeOHON M HAy4YHO-TIOMYJIIPHON MH(GOPMAIUH, TOJYy4YEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJy4aeMyt0 HHPOPMAIIUIO;

MPUBOIUTH IPUMEPHI BKJIaZa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYXKAIOMIEr0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KM3HU
1u1st o0ecriedeHust 0€30MacHOCTH NPH OOpalleHNuU ¢ MPUOOPaAMU U TEXH MUECKUMU



YCTPONCTBAMHU, JIJIsl COXPAHEHUS 3I0POBbsI 1 COOIIIOACHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;

paboTare B TpYNIE C BBINOJHEHUEM pa3jIUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PALMOHATIBHO pacHpenensiTh OOS3aHHOCTH U
IUIAHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYyallUsAX, a€KBaTHO OLICHUBATh
BKJIa/I K&K/I0T0 U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCcMaTpUBAEMON MPOOIIEMBI.

K kxonny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysibTaTbl HA 0a30BOM
YPOBHE JI0JDKHBI OTPaXaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpPUMEpPax posib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKUA M
TEXHOJIOTUM, B IMPAKTUYECKOM NEATEIILHOCTH JIOJEU, LEIOCTHOCTh U E€AUHCTBO
bu3nuecKoil KapTUHBI MUPA;

YUUTHIBATh TPaHULbl NPUMEHEHUS W3YUYEHHBIX (PU3UUECKUX MOJIENE:
TOYEUHBIN AIEKTPUUECKUH 3apsil, JIyd CBETa, TOUCUHbIM HCTOYHUK CBETA, siiepHas
MOJIENIb aTOMa, HYKJIOHHasi MOJI€JIb aTOMHOIO siipa MpU PEIIeHUH (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLECCHI) U OOBACHATH X HA OCHOBE
3aKOHOB JIEKTPOAMHAMUKY U KBAHTOBOM (DPU3UKU: 3IEKTPUUYECKAs IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OAJICKTPOMArHUTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM M JABWXKYUIMWCS 3apsijl, 3JIEKTPOMArHUTHbIE KoJIeOaHUs U
BOJIHBI, TMPSAMOJIMHEIHOE pAaclpOCTPAHEHUE CBETa, OTPAKEHUE, MPEIOMIICHHUE,
uHTepdepenms, Audpakuus U MOOJSpU3alMS  CBETa, JUCHEPCHsl CBETa,
doTtoanekrpuueckuii 3h ekt (hotorddexT), cBeTOBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aromMa BOJOPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONMCHIBAaTh M3YYEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  PA3JIUYHBIX  Cpea) |
AIIEKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), MCTOJB3YS (PU3NUECKHE BEIUYUHBI:
AIIEKTPUYECKUN 3apsiji, CUJIA TOKA, 3JEKTPUUECKOE HANpsIKEHHE, dJIEKTPUUECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JEKTPOJBIKYINAS CHUIia, paboTa TOKa,
WHAYKIMS MarHUTHOTO mMOJisi, cuia Ammepa, cwia JlopeHila, WHAYKTUBHOCTD
KaTYyIIKH, DHEPTUsl AJIEKTPUYECKOr0 W MArHUTHOTO TMOJIeH, Mepuoj U 4YacToTa
Kojie0aHui B KoJieOaTenbHOM KOHTYpe, 3apsiJ W Cuja TOKa B Ipolecce
TapMOHHYECKUX dJEKTPOMArHUTHBIX KoJeOaHuil, (OKYyCHOE pacCTOsSIHUE U
ONTUYECKasl CWia JMH3bI, MPU OMHUCAHUU MPABWILHO TPAKTOBATH (PU3UYECKHIA
CMBICJI HCIMOJb3YEMbIX BEIMYMH, HUX OOO3HAYEHUs W EIUHUIIbI, YKa3blBaTh
dbopMynbl, CBS3BIBAIOLIME JAaHHYIO (PU3UYECKYI0 BEIUYUHY C JIPYyrUMU
BEJIMYHUHAMU;



ONUCHIBaTh W3YYCHHBIC KBAHTOBBIC SBIICHUS U TMPOIECCHI, HCIOJIb3YA
dbu3nuecKue BETMYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ MOJIypacaa, SHEPTHsI CBI3U
aTOMHBIX fJIep, MPU OINWCAHWW TMPaBUIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYUH, WX OO0O3HAUCHHSA W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIUYHUHY C JPYTMMHU BEIUYUMHAMU,
BBIYUCIISITh 3HAUCHNE (PU3MUECKOYN BEITMUNHBI;

aHATM3UPOBATh (PU3UUECKUE MPOLECCHI U SIBJICHUS, UCTIONb3YS (PU3UIECKUE
3aKOHbI U MPUHIMUIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHHOTO U NapajuIeIbHOTO
COCIMHEHUsI IPOBOJHUKOB, 3akOH Jxoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
UH/IYKIMHU, 3aKOH NMPSIMOJIMHEMHOTO pacipOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEJOMIICHUSI CBETa, ypaBHEHHE DUHIUTEHHA 11 PoTorddekra,
3aKOH COXPaHEHHUs DHEPrUH, 3aKOH COXPAHEHUs HUMILYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUs] MacCOBOTO YUCIIA, NOCTYNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipy 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOE€ BBIPAKEHHE M YCJIOBHUS (TpaHULbl, OOJIACTH)
MPUMEHUMOCTH;

OTpEIESITh HAPABJICHUE BEKTOPA UHYKIIUU MAarHUTHOTO MOJIsl TPOBOHUKA
C TOKOM, cyJibl Amriepa u cuibl JlopeHna;

CTPOUTb U ONMUCHIBATH H300paXEHHE, CO3JaBAEMOE IUIOCKUM 3€pPKajoM,
TOHKOM JINH30M;

BBIMIOJIHATh 3KCHEPUMEHThI MO HCCIECAOBAHUIO (DU3UUECKUX SIBICHUA U
IPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX MU KOCBEHHBIX W3MEPEHUN: MPU STOM
dbopMymupoBarh MnpoOsiemMy/3agady M TUINOTE3y Y4eOHOrO SKCIEPUMEHTA,
cobuparb YCTaHOBKY M3 NPEJIOKEHHOTO OOOpyAOBaHMs, MPOBOJAUTH OIBIT U
dbopMyIMpOBaTh BBHIBOJIBI;

OCYILECTBIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIIMUUH, TIPU
ATOM BBIOHMpATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs U MCIOJIb30BaTh U3BECTHbHIC
METO/IbI OLIEHKH MOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C HCIOJb30BaHUEM
OpsIMBIX M3MEPEHUH: MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3ybTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIWYWH B BUJE TaOJIMIl U
rpaduKoB, JenaTh BHIBOJIBI MO PE3YJIbTaTaM HCCJIEI0BAHNUS;

co0ro1aTh TIpaBuiia 0€30MaCHOTO TPY/a IPH MPOBEASHUN UCCIICA0BAHUN B
paMKax y4eOHOTO OJKCIEPHMEHTa, Y4eOHO-HCCIICAOBATEIbCKON M MPOCKTHOM
NESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemarb pacu€rHble 3a7a4d ¢ SBHO 3aJaHHOM (U3UYECKOM MOJIEIbIO,
UCTIOJIb3Ys (PU3MUecKre 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u



BbIOMpAaTh (PU3HUECKYI0 MOJENb, BBIACHATh (PU3HMUECKUE BEIUYUHBI U (POPMYIIbI,
HEOOXouMBble i €€ pelleHUs, TPOBOAUTh PacuéThl U OLEHUBATH PEATbHOCTD
MOJIy4E€HHOT'0 3HAaYeHHUsl (PU3NUECKON BETMUYMHBI,

pelarb Ka4eCTBEHHbIE 331a41: BBICTPaUBaTh JJOTUYECKU HENPOTUBOPECUNBYIO
LENOYKY PAaCCYXIEHUN C ONOPOM HA W3YYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH M
(bu3nYecKue sIBJICHUS;

UCIIOJb30BaTh  MPU  PEIIECHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUU
U MIpEeACTaBICHUs Y4eOHON U HAayYHO -MIOMYIIpHOM HH(OpMAIIMY, TTOJTy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJTy4aeMyt0 HH(POpMaIIHIO;

OOBSICHATh MPUHUMUIBI JEHCTBUA MallUH, NOPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3ianyaTh yCJIOBUS UX O€30MaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM
KU3HU;

NPUBOJUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSCHEHHE NPOIIECCOB OKPYXKAIOLIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
1U1st o0ecriedeHus: 0€301aCHOCTU P OOpalleHUU ¢ MPUOOpPaMHU U TEXHUUECKUMU
YCTpOMCTBaMHU, 1151 COXPAHEHUS 3J0POBbs U COOIO/ICHNSI HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYXAIOLLEN Cpere;

paboTarh B TpYMNIE C BbHINOJHEHUEM pPAa3JMYHbIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYNIbl, PALMOHAILHO paCHpeAesiTh O005A3aHHOCTH H
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aICKBaTHO OLICHUBATh
BKJIa/I K&X/I0T0 U3 YYaCTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOn MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnbie | Ilpakrnueckue
MporpaMMbl Bcero o0pa3oBarejbHbIE
padoThbI padoTbI
pecypcbl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3rKa 1 METOJIbl HAYYHOTO IMO3HAHUS 2 butmmorera LIOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
Bu6nunoreka [JOK
2.1 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https2/m.edso0.ru/7f41bF72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMONHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUYECKOM 9 1 bubnmoreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbu6nunoreka [JOK
3.2 OcHOBLI TepMOHAMHIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHUS BEINECTBA. 5 bubnnoreka [IOK

da3oBbIE IEPEXOBI

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

Wroro no pazgeny

24

Paznen 4. DJIEKTPOAUHAMUKA

Bbu6nunoreka [JOK
41 DUICKTPOCTATHI 10 https://m.edsoo.ru/7f41bf72
[locTosHHBIN AeKTpUUecKuid TOK. TOKu B bubnunoreka LIOK
4.2 12
Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3ieioB H TeM (uud poBbie)
Ne ni/m Konrpoabnsie | Ipakruueckue
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThl padoThI
pecypcebl
Paznea 1. JIEKTPOAUHAMUKA
MaruuTHOE moJie. DIeKTpOMarHuTHas bubnunoreka LIOK
1.1 11 1 3
WHIYKLIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKne U 3IEKTPOMArHUTHHIE 9 1 bubnuoreka [IOK
' KosteOaHust https://m.edsoo.ru/7f41c97c
99 MexaHu4YecKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢c
bu6auoreka [IOK
23 Ontiia 10 3 https://m.edsoo.ru/7f41c97c
Hrtoro 1o pazuery 24
Pazaen 3. OCHOBBI CIIEIIMAJTIBHOM TEOPUW OTHOCHUTEJBHOCTH
31 OCHOBBI CIIEIIUATIBHON TEOPUH 4 1 bubnmuoreka [IOK
' OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznea 4. KBAHTOBASI ®U3UKA
. bu6mmoTeka [IOK
41 DICMCHTHI KBAHTOBO ONITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuotexa LIOK



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

4.3

ATOMHOE S11pO

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paszpgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 ONeMEeHThI aCTPOHOMUHU U aCTPOPU3UKU 7 Eggﬁ;?ﬁ;gﬁ /I7<f A1097c
Hroro no pazgeny 7
Pa3znen 6. OBOBLIAIOIEE IOBTOPEHUE

61 Obobumroree. nosTopetiite 4 Et?ri??rﬁi%iiggl§f4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHE

10 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne @ poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTeJbHbIE
padoTbI padoTbI
pecypcebl
1 ®duznka — Hayka o npupoje. Hayuneie 1 bubnnoreka LIOK
METO/Ibl ITI03HAHMS OKPYKAIOLIEI0 MHUpa https://m.edsoo.ru/ff0c32e2
Po ecto (U3 oBa
, Jb U M TV bu I/IKI/IVB hopMUpOBaHUH . BuGmiorexa LOK
coBp eMeHHOPI“HaquOH KapTHHbT Ml/ip e https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEeSITeIbHOCTH JIOCH
Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTb
3 MEXAaHNYECKOIo IBUKeHUs. [lepeMerienue 1 bu6bmorera IIOK
-1eP ? https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
4 p . 1 bubnmmoreka [JOK
ABHOMEPHOE MPSMOIMHEHHOE TBUKEHUE https://m.eds00.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOIMHENHOE 1 bu6motexa LIOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHOE nageHne. Y CKopeHue 1 bubnmoreka [IOK
CBOOO/IHOTO MAJAECHHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe 1BUXEHME. [[BHKEHME 1 bubmuotexa LIOK
MaTepUaIbHON TOUKU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun oTHOCUTENBLHOCTH [anuiest.
8 I/Iie HI/IaJ'IBHI)Ie cucreMsl orcueta. [lepBoii 1 bromiorexa [OK
pi - eP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHIHIT Cymepmo3uIinm 1 bubmuoreka [IOK

cui1. Bropoit 3akon HeroToHa jyist

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c3be8

MaTepUaIbHON TOYKU

10 Tpetuii 3akoH HproTOHA 111 MaTepralibHbIX bu6mmotexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHoOro Tsrorenus. Cuia bubnmoreka [IOK
TsokecTH. IlepBas kocMuyeckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bu6nuoreka [IOK
12 Cuia octu. 3akoH ['yka. Bec tena
YIpyr yia https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppuunent tpenns. Cuna
13 corn OTII)/IBJ'IeHI/ISI 1§ ql)/lq) ;ImerHE TeNna B bromoreia LIOK
P P https://m.edsoo.ru/ffOc3f76
MKHUJKOCTH WJIM Tas3e
ITocTynaTenbHOE U BpalaTeIbHOE ABUKEHUE
14 abcomoTHO TBEPAOTO Tena. MOMEHT CHUJIBL. but6mumotexa LIOK
ITnedo cuitbl. YcnoBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMnynbc MaTteprualibHOM TOYKU, CUCTEMBI
15 MaTepuaIbHbIX TOUYEK. MIMIynbsc cuibl. 3akoH bubnuoreka LIOK
COXpaHEHUs UMITYJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaboTa u moumHocTh cuibl. Kunernueckas
16 sHeprusi MarepuanbHol Touku. Teopema 00 butmmorera LIOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHHUH KHHETUYECKOW SHEepPTruu
[Torenumaneuas 3aeprus. IlorenunansHas
DHEPIUs ynpyro 1ehopMUpPOBAHHOM bubnnoreka LIOK
17
npyxuHsl. [loTeHManpHas sHeprus reina https://m.edsoo.ru/ffOc461a
BOJIM3H OBEPXHOCTH 3eMIIU
[ToTeHuMaNbHBIE ¥ HEMOTEHLIUATIBLHBIE CHIIBI.
bu6mmoreka [IOK
18 CBs13b pabOTHI HETIOTCHITUATBLHBIX CHJT C

M3MEHEHHEM MEXaHUUECKOM OHCPIun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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CUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEepruu

19

JlaGopatopHas pabota «/ccrnenoBanue CBs3U
paboTHI CUJIBI C U3MEHEHHUEM MEXaH UUeCKOU
SHEPrHU TeNla Ha IPUMEPE PACTHKEHUS
PE3UHOBOIO JKIYTa

20

KonTponpHas pabora no teme «KnHeMaTHKa.
JlnHaMuka. 3akOHBI COXpaHEHUS B
MEXaHUKE

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJI0KEHU I MOJIEKYJISIPHO-
KWHETUYECKOU Teopuu. bpoyHoBCckoe
neuxenue. {uddysus

bubmmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?2

22

Xapakrep BUKECHUS U B3aUMOJCHCTBUS
YyacTull BenecTsa. Mojenu cTpoeHus ra3os,
JKUJIKOCTEUN U TBEPIBIX TEII

23

Macca monekyn. KoimuecTBo BelecTBa.
[TocTostnuas ABoraapo

24

TennoBoe paBHOBecue. Temrieparypa u eé
nsMmepenue. lllkana temneparyp Llenscus

25

Hneansusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

Bu6nuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIiepaTrypa Kak Mepa cpeiHei
KUHETHYECKON SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBuenue Menneneesa-Kianeipona

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTtopHast pabota «/ccnenoBanue
3aBUCHUMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3ay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

N3omnpoueccel B HACATBHOM Ta3e U UX

Bu6nunoreka [JOK

2
o rpaduUecKkoe MpeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHSs sHEprist TEPMOIUHAMUYECKON
30 CHCTEMBI ¥ CIIOCOOBI €€ N3MCHCHHUSI. bubmuoreka [IOK
KommuectBo TernoTs! u padora. BayrpeHHsist https://m.edsoo.ru/ff0c5952
SHEPIusi OJHOATOMHOIO UJICaTBbHOTO ra3a
31 Buzp! rennonepenaun buomorexa [IOK
A pea https://m.edsoo.ru/ff0c5¢c36
VYaenbHas TENIOEMKOCTh BEIIECTBA.
39 K bubmmoreka [IOK
OJ'II/I‘IeCTBOvTeHJ'IOTBI pH Terionepeaaye. https/m.edsoo.ru/f0c5c36
AnmabaTHBIN TIpoIIecc
33 [lepBblii 3aKOH TEPMOJMHAMUKHA U €T0 bubnnoreka LIOK
IIPUMEHEHHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh mpo11eccoB B IpUPO/IE. bubnuoreka LIOK
34 .
Bropoii 3ak0H TEpMOIUHAMUKA https://m.edsoo.ru/ff0c6230
35 [Mpuaumn neticrBus u KI1/] remnoBoi bu6mmoreka [JOK
MalMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KIT/]
37 DKOJIOTUUYECKUE TTPOOIIEMBI TETIODHEPTETUKA
38 O06o06marommit ypok «MoJteKyasipHast bubmuoreka [IOK
¢uznka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
K aboTa 1o Teme
. d\(/)IHTpOJ'IBHaﬂ pabota 1 TOM BuGmorexa [IOK
«MonexyipHas Qusiia. OCHOBEI https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. bu6motexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAs ¥ OTHOCHUTEIIbHAS BIAKHOCTD bubmuoreka IIOK

BO3ayxa. HackimeHHbIl m1ap

https://m.edsoo.ru/ff0c64d8
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Teépnoe teno. Kpucrammueckue u
amopduble Tena. AHU30TPONHS CBONCTB

bu6nuoreka [JOK

42 KpUCTa/UIOB. JKuaKue KpucTasuibl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUabl
43 [lnaBieHue u KpucTaIM3anus. Y ieiapHas bubnnoreka LIOK
ternyora miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka IIOK
44 YPABHEHHE TCII0BOTO baniakCa https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DNeKTPUUEeCKUi 3apsi. bubnunoreka [IOK
JIBa BH/1a SJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKH, TUDTEKTPUKU U
46 n(l)jn OBOJIHUKH 3aK§H COXpaHEeHUs bubmorexa TIOK
YHpOBOA ) P https://m.edsoo.ru/ffO0c6bcc
AIIEKTPUYECKOTO 3apsiia
47 BiaumoneiictBue 3apsaoB. 3akoH Kymona. bubnuoreka LIOK
ToYeuHBbIN JIEKTPUYECKUI 3aps] https://m.edsoo.ru/ffOc6ce4
Ha €HHOCTB 2JIe €CKOI'0 I10JIA.
. . MPSHKEHHOCTD JICKTPHY 1:@ ro 11 nK;; BuGmiorexa LOK
P HHuHHH cynep HOSHHP_I_H dJleKTprHecKiIX https://m.edsoo.ru/ffOc6df2
nosied. JIlunuu HanpsokEHHOCTH
49 PaboTa cuit 31eKTpoCcTaTH4ecKOro MoJsl. but6muotexa LIOK
INoreurnnain. Pa3Hocts HOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKHN U TUAJIEKTPUKH B
50 BerKT iCTaTI/I‘IeI([:KOM nfne bubmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
Juanexrpuyeckas TpOHULIAEMOCTh
. bubmorexa [IOK
>1 DaekTpodmKocTe. Kowzercarop https://m.edsoo.ru/ff0c7126
59 DJEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnmoreka [IOK
OHeprus 3apsHKEHHOTO KOHZIEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHnas pabota "M3mepenue



https://m.edsoo.ru/ff0c65f0
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AIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpyHIMD IEHCTBHS U TPUMEHEHHUE
KOHJICHCATOPOB, KOMPOBAJILHOI'O arapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATUUECKAS
3anmTa. 3a3eMJICHUE 3JIEKTPOIpHOOPOB

55

DJIeKTpUYECKU I TOK, YCIOBUS €r0
cymectBoBanus. [locTostHubIi Tok. Cuia
toka. Hanpspkenue. ConpoTuBieHue. 3akoH
Oma 151 yyacTka Lenu

56

[MocnenoBarensHOE, MapajuIeIbHOE,
CMEIIAHHOE COCIMHEHUE TPOBOJHIKOB.
JlabopaTtopHast pabota «3yuenne
CMEIIAHHOTO COETMHEHUS PE3UCTOPOB

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLIHOCTB JIEKTPUYECKOIO TOKA.
3axoH Jlxoynsa-Jlenna

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 1TOJTHOM (3aMKHYTOM )

BHCKTpHHGCKOﬁ OCIIn. KOpOTKOG 3aMbIKaHHC.

JlabopaTtopHas padora «3mepenne 3 /[C
HCTOYHHKA TOKAa U €T0 BHYTPCHHCTO

COIIPOTHUBJICHU S

0.5

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

59

DJIEKTPOHHASI TPOBOJUMOCTH TBEPIBIX
METAIJIOB. 3aBUCUMOCTh COITPOTHBIICHUS
METaJJIOB OT TEMIEPATYPHI.
CBepxIpoBOIMMOCTh

60

DnekTpuyecknili Tok B Bakyyme. CBOMCTBA
SJICKTPOHHBIX ITYYKOB

61

[TonynpoBOJHUKHU, UX COOCTBEHHAs U
npuMecHas nposoaumocts. CoiicTBa p—n-

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexona. [lomyrpoBoAHUKOBBIE TPHOOPHI

DJIEKTpUUYECKU I TOK B pacTBOpax u

pacriaBax 3JIeKTPOJIUTOB. bu6nuoreka [IOK
62 1
DNEKTPOJIUTHYECKAS JUCCOLHAIIMSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DJIEKTPUUYECKUN TOK B Ta3ax.
63 C . . 1 bubmuoreka IIOK
aMOCTOSITEILHBIN U HECAMOCTOSTEILHBIN https://m.edsoo.ru/ff0c84ae
pa3psan. Monuus. [nazma
DieKTprYecKre IpUOOPHI U YCTPOHCTBA U UX
64 I aKrI/I:quKoe I I/II)MeHSHI/Ie yH I:lBI/IJ'Ia 1 bubmorexa LIOK
p p P https://m.edsoo.ru/ffOc86fc
TEXHUKU 0€30I1aCHOCTH
. bubmuoreka [IOK
65 O06o0maronmii ypok «IeKTPOIMHAMHUKAY) 1 https:/m.edsoo.ru/ff0c88be
KoHnTtponpHas paboTa no teme
66 «Qnexrpocraruka. [locTosiHHBIM 1 bu6motexa LIOK
JIEKTpUYECKUU TOK. TOKM B pasinu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHbiii ypok. KontponbHas pabora mo 1 bubnuotexa LIOK
TeMe "DIeKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O00O0maronmii ypox mo 1 bu6nmoreka [IOK
temaM 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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11 KJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
Ne ¢ poBbIE
Tema ypoka Konrtpoabnbie | IlpakTnueckue
n/m Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

[TocTosiHHBIC MATHUTHI U UX

1 B3auMo/eiicTBue. MaruutHoe noJsie. Bekrop 1 Bbu6nunoreka [JOK
MarHUTHOW MHIYKIIWH. JINHUYU MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTyKITU A
MarnuTtHoe 1moJjie IpOBOJHUKA C TOKOM.

2 OnsiT Opcrena. Bzaumonericreue 1 Bubmuorexa IIOK

’ https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlaboparopHuast pabota «3yueHue 1 1 bubmmoreka [IOK
MarHUTHOTIO I10JISI KATYIIKA C TOKOM) https://m.edsoo.ru/ffOc98fe
JleficTBe MarHUTHOTO IOJIS HA IPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHast pabota 1 1 bubmuotexa LIOK
«ccnenoBanue NEWCTBUS ITOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOMY
JleiicTBME MarHUTHOTIO MOJISI Ha

5) BUKYIIYIOCS 3apsDKeHHYI0 yacTtuily. Cuia 1 bumorexa LIOK
A P yio - https://m.edsoo.ru/ff0c9df4
Jlopentia. PaGora cunsl Jloperiia
DnekTpoMarHuTHas HHIAYKIus. [ToTok

6 BEKTOpa MarHUTHOM nHaykuu. 31C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
naaykunu dapanes

; JlaboparopHas pabdora «/ccinemoBanue 1 1 bubnnoreka LIOK

SABJICHUA BHCICFpOMaFHI/ITHOfI HWHAOYKIIUW)

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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NHyKTHBHOCTD. SIBIEHHE CAMOWH IyKLIUU.
OJ1C caMOMHAYKIIUU. DHEPIUs MAarHUTHOTO
TIOJISl KATYIIKA C TOKOM. DJICKTPOMAarHuTHOE
rnoJje

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckre ycTpoWCTBA U UX IPUMEHEHHUE:

MMOCTOSIHHBIC MAarHUThI, 3JICKTPOMArHUuThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
SJIEMCHTAPHBIX YaCTHUL[, THAYKIIMOHHAA I1€Yb

10

O600marnmii ypok «MarHuTHOE ToJe.
DJIeKTpOMAarHU THAS WH TyKITH D)

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpoabsHas padota mo teme «MarHuTHOE
moJje. DJIEKTPOMarHuTHAS WHITYKIIHSD)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHEIE MEXaHUYECKIE KOJIeOaHuU .
['apmonmnveckre konebaHus. YpaBHEHUE
rapMOHHYECKHX Kosiebanuii. [IpeBpaiieHue
SHEPTUU

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

13

JlaGoparopHas pabota «/ccienoBanue
3aBUCHMOCTH I1EpHOJa MAJIbIX KoJeOaHU I
rpy3a Ha HUTHU OT AJIMHBI HUTH U Macchbl

rpy3a»

14

Kone6arenbHbrit koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOAHHS B UJICATEHOM
KOJIe0aTeTbHOM KOHTYpE. AHAJIOTUS MEXIY
MCXaHUYCCKUMHU H DJICKTPOMAarHuTHBIMHU
KOJICOAaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UACaTLHOM KOJIeOaTeIbHOM
KOHTYpe

bubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBienue o 3aTyXaloOUMX KoJeOaHUsIX.
BeinyX/IeHHbIE MEXaHUUECKUE KOJIeOaHusl.

bu6nuoreka [JOK

16 Pe3onanc. Beinyxaennbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJICOaHUS
IlepemenHbIit ToKk. CUHYCOUTANbHBIN
17 IIEPEMEHHBIN TOK. MOIIIHOCTH MTEPEMEHHOTO bu6muotexa LIOK
TOKa. AMIIIUTYIHOE U AEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHHE CUJIbl TOKA U HAIPSDKCHUS
18 Tpancdopmatop. IIponsBozacTso, nepenaya u
noTpediieHNE SJIEKTPUYECKON SHEPIUU
YCTpONCTBO U PAKTUYECKOE TPUMEHEHUE
19 BJ'IelfI‘pI/I‘IGCKOFOpSBOHKa, reHepeI:Topa BHGJ_H/IOTeKa LOK
B https://m.edsoo.ru/ffOcc324
IIEPEMEHHOTO TOKa, TUHUM 3JIeKTponepe1ad
DKOJIOTHYECKHEe PUCKU IIPU IPOU3BOICTBE
20 anekrposHepruu. KynpTypa ncnonb3oBaHus
AJIEKTPOHEPTHH B IOBCEIHEBHOMN KHU3HU
MexaHudeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctb bubnunoreka LIOK
pacrpoCTpaHEHUs U JUTMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
ITonepeunble ¥ IPOIOJIBHBIE BOJIHBI
3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh 3BYKa. bubnuoreka [IOK
22 _
Bsicota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTpOMarHuTHHIE BOJIHBI, UX CBOMCTBA U bubnnoreka LIOK
ckopocTs. Illkana 371€eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHLMIIBI PAMOCBSI3U U TETIEBUICHHUSL.
Pa3Butue cpencts cBssu. Paguonokanus
25 KonTponpHas padora «KonebaHus 1 BOTHBDY Brommoreia LIOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
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IIpsiMonMHEHOE pacIpOCTPAHEHUE CBETA B

bubmmoreka [IOK

26 i . T i
OAHOPOAHOMN CPEAE. LOHCHHBII HETORHHEK https://m.edsoo.ru/ff0cd350
ceeta. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHU S
27 CBeI;a [loctpoenue 1306 amefmﬁ B IJIOCKOM Bromorera LIOK
' p P https://m.edsoo.ru/ff0cd4e0
3epKaje
IIpenomnenue ceera. [lonHOE BHYyTpeHHEE
28 P « I . P bubnunoreka LIOK
OTPAACHHUE. LIPCACTLHBII YOI TOJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPasKeHU s
JlaboparopHas padora «3mepenne bubmuotexa LIOK
29 :
MoKa3aTess MPEJIOMIICHHS CTEKIa» https://m.edsoo.ru/ffOcd67a
Jlunsel. [locTpoenue n3odpaxxeHn B INH3E.
30 dopmyna TOHKOH JIMH3EL. YBETUYEHUE Brbmmorera LIOK
Py ' htps://m.edsoo.ru/ffocddie
JIMH3BI
31 JlabopaTtopHast pabota «/ccnenoBanue
CBOMCTB U300paKEHU I B JIMH3AX»
Hucnepcus ceta. CI0XHBINA cOCTaB 6e10ro
32 cserta. LIger. JlaboparopHas pabora
«Habmoenue AuCIepcruu CBETay
33 Wutepdepennus cBera. udpakius ceera. bubmuotexa LIOK
JudpaximonHas pemeTka https://m.edsoo.ru/ff0ced22
34 IlorepeyHOCTH CBETOBBIX BOJIH. bubmuotexa LIOK
[onspuzanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckre npudOpsl U YCTPOHCTBA U
YCIIOBUS UX O€30I1aCHOTO TPUMEHCHUS
['paHu1Ibl TPUMEHUMOCTH KIACCUYECKON
. Bu6nunoreka [JOK
36 MexaHuku. [locTynaTsl criennaabHON TEOPUH

OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTEIBHOCTD OOTHOBPCMCHHOCTH.

Bu6nunoreka [JOK

7
3 3aMe/IeHUEe BPEMEHHU M COKpAIICHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PEISATUBUCTCKOMN
38 P C Ymep . bu6mmoreka [IOK
gacTUIbl. CBSI3b MAacChl C SHEPTHEH U https://m.eds00.ru/ffocfc6s
UMITYJIECOM. DHEPTHS TTOKOS
KonTponsHas padota «Ontruka. OCHOBBI bubnnoreka LIOK
39 . :
CIIENMAIBHOM TEOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [lranka. DHeprus u bubmuoreka IIOK
UMITYIBC (POTOHA https://m.edsoo.ru/ffOcfe16
41 OTkpeITHE U UccenoBanue Gorodddexra. bubnnoreka LIOK
OnwiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl Gotordpdekra. YpaBHEHUE
42 it (?0 e P K bubmuoreka [IOK
Huurretina i goroapdexra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanutia» dotodrdpdekra
43 JaBnenue ceeta. OnwiThl 1. H. JleGenena. bubmuoreka IIOK
XuMHUYECKOe NENCTBYUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre yCTpoiCcTBa U MIPAKTUUECKOE
44 npuMeHeHue: GoToaaeMeHT, GOTOAATUHK,
coJHe4YHas OaTapesi, CBETOAUO]
45 Pemenue 3agad mo TemMe «9IEMEHTHI bubmuorexa [IOK
KBAHTOBOM ONTUKN https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. OTBITHI
46 Pesepdopaa mo paccesHUIO 0-4aCTHI] bubmiorexa LIOK
paop P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojieib aToMa
bubnuoreka [IOK
4t Hocrynarer bopa https://m.edsoo.ru/ff0d0afa
48 Wznydenune u mornomieHne GoTOHOB mMpu bubmoreka [IOK

nepexoac aromMa ¢ OAHOIr0 YypOBHS SOHCPIruu

https://m.edsoo.ru/ff0d0afa
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Ha Ipyroi. Bunsl ciekrpos

49

Bomnosrle cBoiicTBa yactull. BoiHEb! ae
bpoitna. KoprycKyssipHO-BOJIHOBOMI
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3IIy4EHUE

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTUOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuro cocraBa
PaaArOaKTUBHOI'O U3JTY4YCHUSA

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6eTa-, raMMa-Hu3ITydCHHUS.

Bnusnue paaAnOaKTUBHOCTH HA KN BbIC
OpraHu3Mbl

52

OTKpeITHE IPOTOHA U HeliTpoHa. M30TOMBI.
Anbda-pacnan. DIeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. 'amma-
U3Ty4yeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsi3U HYKIOHOB B spe. S epHbie
peaxkunu. S nepusiit peakrop. [Ipobremsr,
IIEPCIEKTUBBI, IKOJIOTHUYECKUE ACTIEKThI
SAJIEPHOU YHEPIETUKU

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyeMeHTapHbIC YacTUIIBI. OTKPBITHE
MO3UTPOHA. MeTO bl HAONIOICHUS U
pervcTpanum 3JIeMEHTAPHbIX YaCTHII.
Kpyraeiit cton «®yHnaMeHTaaIbHbIe
B3auMO/IecTBHS. EMTMHCTBO (u3miecKon
KapTUHBI MUPa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neba. Co3Besnus, sipKue
3BE3/1bI, TUIAHETHI, UX BUANMOE TBUKCHHUE.
ConnHeuHas cucreMa
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56

Conuue. ComHeyHass akTHBHOCTb. ICTOUYHUK
sHepruu CoJtHIa 1 3BE3]T

S7

3BE3/bI, UX OCHOBHBIC XapPaKTEPUCTHKH.
3BE3M1BI NIaBHOM ITOCJIENOBATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHBIC
MPEICTABICHUS O TIPOUCXOKICHUU U
sBosronry CoJIHIIA B 3BE3]T

58

Mneunsiii [Iyre — Hama ["anakruxa.
IHomoxeunune n ageuxenre CoyHIIA B
lNamakruke. ['amakruku. YEpHbIe NbIPHI B
SIpax TaTaKTUK

59

Bcenennas. Pazoeranue ranakruk. Teopus
Bbonbmoro B3psiBa. PennkroBoe nsimydeHue.
Meraranaktuka

60

HCpCI_HeHHBIC HpO6HCMBI ACTPOHOMHH

61

KoHnTtponbsHas padoTta «91eMEHTHI
ACTPOHOMHH M aCTPOPUZUKIY

62

O6o6upronmii ypok. Ponb ¢usnku u
ACTPOHOMHH B YKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIHMAIFHOMN M S TUUECKOU
cdepax IesTeTbHOCTH YeIOBEKa

63

O6o006mmaronmii ypok. Posb 1 Mmecto guznku
U aCTPOHOMMU B COBPEMEHHOU Hay4YHOHN
KapTUHE MUpa

64

O6o6uaronmii ypok. Ponpb ¢usnueckoit
Teopuu B GopMUPOBAHHUH IIPEICTABICHUI O
($U3UYECKON KapTHHE MHpa

65

OO6oO6m@atonmii ypok. Mecto ¢u3nueckoit




KapTHUHBI MUPa B O0IIEM PSY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEJICTAaBICHUH O

pUpoJIe

66 PesepBHbIl ypok. MarnuTHoOE moJie. 1
DJIeKTpOMarHuTHAast MHIYKIU S

67 PesepBubIit ypok. Ontrka. OCHOBBI 1
CIELHATIbHON TEOPUU OTHOCUTEIBHOCTH

68 Pesepnbiii ypok. KBanToBas gpusuka. 1 bubmuotexa IIOK
DJIEMEHTBI ACTPOHOMMH U aCTPO(PU3UKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

» ®usnka, 10 kmace/ Msakumres I'. 4., bByxosues b.b., Corckuit H.H. nox
penakuueii [TappentreBoit H.A., AkinonepHoe o01ectBo «M31aTenscTBO
«IIpocBemieHue»

» ®usuka, 11 xkmace/ Mskuies I'.J1., bByxosues b.b., Yapyrun B.M. nox
penakmueii [TappentreBoit H.A., AkinonepHoe o0mecTBo «M3aaTeapcTBo

« Hp OCBCIICHHUC)

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJISA
®dusuka. bazosblii ypoBens. 10 kitace : MeToaquyeckoe
nocobue/ M. A. Ilerposa, B. B. Kynpsasues. — M. : [Ipoda,
2019.

Ouzuka. Yrryonéunasiii ypoBenb. 11 kmacc. Me-

ToJUYecKoe mocooue K yueoOnukam I'. 5. Msikuriena,

A. 3. Cunsxoa/ A. B. llarammua. 2-e u31., cTe-

peotun. — M. : Jlpoda, 2020

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

http://m.edsoo.ru






