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HOACHUTEJBbHAA 3AITUCKA

[Tporpamma no ¢u3nke 6a30BOro ypoBHS Ha YpOBHE CpeHEro o0miero oopa3oBanus pa3padoTaHa HA OCHOBE MOJIOKEHHUI U TPpeOOBaHUN K
pe3ylibTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBarenbHON mporpammebl, npeactaBieHHbx B @I'OC COO, a takke ¢ yuérom (denepanbHoil paboueit
IporpaMMbl BOCIIMTaHMSA M KOHIEMIMU MpernojaBaHus ydeOHoro mnpenmera «®dusmka» B 00pa3oBaTeNbHBIX OpraHM3anusax Poccuiickoit
denepanyy, pearn3yoIX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Copepxanue mporpamMmbl 1o GU3HMKE HApaBIeHO Ha (GOpMHUpPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydatomuxcs 10—11 kmaccon
npu o0yyeHUM HX (u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTENbHOCTHOrO mnojaxona. Ilporpamma mo ¢usumke COOTBETCTBYET
tpeboBanusim GI'OC COO K miIaHUpPYeMBIM JHYHOCTHBIM, MPEIMETHBIM M METAlpeAMETHBIM pe3yiabTaraM OOydYeHHs, a TaKKe YYHTHIBACT
HEOO0XOAUMOCTh peaH3allMd MEXKIPEIMETHBIX CBSI3€M (DM3UKM C €CTeCTBEHHO-Hay4YHbIMM Y4eOHBIMU HIpeameramu. B Hell ompenenstorcs
OCHOBHbBIE II€JIM M3Yy4eHUs (U3MKM Ha ypPOBHE cpenHero ooOuiero oOpa3oBaHMs, IUIAHHUPYEMbIE pe3yJabTaTbl OCBOEHHs Kypca (DU3MKH:
JMYHOCTHBIE, METANpeIMETHBIE, TpeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma o ¢pu3nKe BKIIOYACT:

* INITAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PM3UKH Ha 6a30BOM YPOBHE, B TOM YHCJIE TPEIMETHBIE PE3YIIbTATHI IO TO/1aM O0yUSHHUS;

* cozeprkanue yueoHoro npeamera «Puznkay no rogam o0ydeHusl.

®du3uka Kak Hayka 0 Haubosiee OOIIMX 3aKOHaX MPUPOJIbl, BHICTYIAs B KayecTBE y4EOHOro MpeAMEeTa B IIKOJIE, BHOCUT CYILECTBEHHBIH
BKJIaJ] B CHCTeMY 3HaHMH 00 okpyxatouiem mupe. lIkonbHbI Kypc (U3MKH — CHCTEMOOOpPAa3yIOLUH ISl €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
MIPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, Ouosioruel, pusndeckoi reorpadueit
1 acTpoHoMHUeH. Mcnonp30BaHue U aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAaHUH OINpeeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B
cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, TOJTYUYEHUSI HOBBIX MAaTEPUATIOB C 33JaHHBIMH CBOMCTBaMU U Ipyrux. M3ydeHue ¢puzuku
BHOCHUT OCHOBHOH BKJIaJl B (JOPMHPOBAHUE €CTECTBEHHOHAYYHOI KapTHHBI MUpa 00y4aroumxcs, B GOpMUpOBaHHE YMEHUN MPUMEHATh HaY4HBIH
METO/ [TO3HAHUS IPU BBIMOJIHEHUHM UMM YUE€OHBIX UCCIIEI0OBaHUM.

B ocHOBY Kypca ¢pu3uku 17151 ypoBHS CpeiHEro o0uiero o0pa3zoBaHus MOJO0KEH Psii UJIeH, KOTOPbIE MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI
€ro MOCTPOEHHUSI.

Hoes yerocmnocmu. B cOOTBETCTBUM € HEW Kypc SBISETCS JIOTUUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3/eNioB (PU3UKH,
BKJIIOYAET KaK BOMPOCH KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B coOTBETCTBUU ¢ HEH MaTepuan Kypca (pu3MKu o0beIUHEH BOKPYr (u3ndeckux Teopuil. Bemymmm B Kypce
sBigeTcs (GOpMUPOBAHUE MTPEJICTABICHU O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.



Hoesa eymanumapuzayuu. EE€ peanusanus mpeanojaracT UCIONIb30BaHUE I'YMaHUTAPHOIO HMOTEHIMANa (U3MUECKON HAyKH, OCMBICICHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, & TAK)KE C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMH U HKOJIOTHUECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc (usuku mnpeamnonaraeT 3HaKOMCTBO C IIMPOKMM KPYIOM TEXHHUYECKMX M TEXHOJIOTHYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sKronoeuzayuu peannsyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COJEP)KAHUS, IOCBIIIEHHBIX HKOJOTHYECKUM IpodieMam
COBPEMEHHOCTHU, KOTOPHIC CBSA3AaHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHIA, a TAKKE OOCYKACHHS TPOOJIEM PAIMOHATILHOTO MPHUPOIOTIOIH30BAHUS
Y 9KOJIOTHYECKON 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (U3UMKH Ha YpOBHE CpelHEro oOuiero oOpa3oBaHUs SBISAIOTCS Qu3ndeckue Teopuu (hopmMupoBaHHe
MPEJICTABICHU O CTPYKType MOCTpOeHHs (U3NYECKON Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTABICHUSIX O MPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, /JIsl OTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuHcTeMHO-ESATEIbHOCTHBIN TOAX0J B Kypce (HU3MKM pealu3yeTcsl Mpexae BCero 3a CYET OpraHu3aluu 3KCIEpUMEHTAJIbHON
nesTenbHOCTH oOywaromuxcsa. [ns 6a30Boro ypoBHS Kypca (U3HKH — 3TO HCIOJB30BAHHE CHCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX PadOT, KOTOPBIE B Mporpamme 1no Gpunuke o0bEAMHEHBI B OOLIUI CIUCOK YYCHHUYECKUX MPAKTUYECKUX PaboT.
Bbinenenne B yKazaHHOM TiepedHE J1a0OpaTOpHBIX padOT, MPOBOMUMBIX JUISI KOHTPOJISE W OIEHKH, OCYIIECTBIISICTCS yYaCTHUKAMH
00pa3oBaTENBHOIO MPOIIecca UCXOAS U3 0COOEHHOCTEH TUIAaHMPOBAHMS U OCHaIeHus kaduHera gusuku. [Ipu sTom obecrieunBaeTcsi OBIaIeHIE
00y4arolMMUCS YMEHUSAMHU MPOBOJUTH KOCBEHHbIE M3MEPEHMSI, UCCIIEI0BAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH U ITOCTAHOBKY ONBITOB IO
MIPOBEPKE MPEIOAKEHHBIX TUIIOTES.

Bbosblioe BHUMaHueE yJenseTcs peleHHI0 pacuéTHBIX U KadecTBEHHBIX 3a1ad. [Ipu 3ToM ans pacuéTHBIX 3a/1a4 MPHOPUTETOM SIBISIOTCS
3aJjaud C SBHO 33aJaHHOM (pu3Myeckod MOEeNblo, MO3BOJISIONINE MPUMEHITh U3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelna
Kypca, TaK U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esoB. [ KaueCTBEHHBIX 3a/lad IPUOPUTETOM SIBIISIOTCA 33JaHUs Ha OOBSICHEHHE IPOTEKAHUS
(U3MYEeCKUX  SBJICHUH ©  TPOIECCOB B  OKpyXKaromed Sku3HU, TpeOyronme BbIOOpa (QuU3MUECKOW MOAENU JUIsl  CUTyalluu
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu GI'OC COO k mMaTepHalbHOTEXHUYECKOMY 00eCTIeueHuI0 y4eOHOro mpoiiecca 0a30BbIid YPOBEHb Kypca
(Gu3MKM Ha ypOBHE CpeAHero odiero oOpa3oBaHUsS JOJDKEH HM3ydaThCs B YCJOBMSIX MpeIMETHOro kaOuHeTa (U3MKM WM B YCJIOBHUSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-HAy4HOro Hukia. B kaOuHere ¢GU3MKHM OJDKHO OBITH HEOOXOAMMOE JlabopaTOpHOE
00opyioBaHUE JIJIs BBIMOJIHEHUSI YKA3aHHBIX B ITpOrpaMMe Mo (GU3MKe yYeHHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMoHcTpanoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C TMPUHIUIOM MHHHUMAJIbHOM JOCTATOYHOCTH U 0OecreyuBaeT
MIOCTAHOBKY IEPEUYUCIIEHHbIX B IMporpamMme Mo (U3MKe KIHYEBBIX JAEMOHCTpAlUN IS WCCIEIOBAaHUS U3y4aeMbIX SIBJIEHUH U IPOIECCOB,
SMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.



JIaGoparopHoe o0OOpyJOBaHWE Ui YYCHHYECKHX IPAKTHUECKUX paboT QopMupyercs B BHIE TEMAaTUYECKHMX KOMIUIEKTOB U
o0ecrieynBaeTcs B pacuére OJHOr0 KOMILJIEKTa Ha JIBYX o0yJaromuxcs. TeMaTHuecKue KOMILIEKTHI JAO0paToOpHOro 000pyJ0BaHUS JOJKHBI OBITH
MMOCTPOCHBI HA KOMIUJICKCHOM HCIIOJIh30BAaHUHM AaHAJIIOTOBBIX M IMU(POBBIX MPUOOPOB, a TaKKEe KOMITBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B BHIE
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMH LIETSIMH U3y4eHHSI (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCA:

 opMUPOBAHHE HMHTEpPECAa W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3YyYEHUIO TPUPOJIBI, PAa3BUTHE WX HWHTCIUICKTYaJdbHBIX H

TBOPYECKUX CIIOCOOHOCTEH;

* pa3BHUTHE MPECTABICHUN O HAYYHOM METOE MO3HAHUS 1 (POPMUPOBAHNE UCCIICIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHSIM;

* opMHpOBaHNE HAYYHOT'O MHUPOBO33PEHHS KaK Pe3y/IbTaTa U3y4eHHUsI OCHOB CTPOSHUS MaTepUH U (PyHAaMEHTAIBHBIX 3aKOHOB (DM3UKH;

* hopMUPOBAHNE YMEHUH OOBSICHSITH SIBJIICHUS C MCIOJb30BaHNEM (PU3NICCKUX 3HAHWN M HAYYHBIX JIOKA3aTeIIbCTB;

* hOopMUPOBAHUE TPEICTABICHUH O PO (PU3HMKH JIUISI PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH.

JIoCTIKEHHE ITHX LeNell 00ecreurnBaeTCsl PelIeHHEM CIEAYIOMMX 3a1ad B MPOLEcce M3ydeHHsI Kypca (PU3MKH Ha YPOBHE CpEIHETO
o0miero o0pa3oBaHus:

* IPUOOPETEHHE CHCTEMBl 3HAHUKA 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOUYAS MEXAaHUKY, MOJEKYJSPHYIO

(GU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U JIEMEHTHI aCTPO(DU3HUKHY;
* GOpMUPOBAHHE YMEHUH NPUMEHATh TCOPETHUYCCKHE 3HAHUS JUIS OOBSCHCHHS (U3MUYECKUX SBICHUN B TPUPOJE W JUIS TPUHSITHS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

* OCBOCHHE CIIOCOOOB PEIICHHUS PA3TUYHBIX 33/1a4 C SIBHO 33JJaHHON (PU3MUECKON MOJIEIBIO, 33/1a4, TOIPa3yMEBAIOIINX CAMOCTOSATEIBHOE

co3nanue (PU3MIeCKON MOJIEIH, aJIeKBATHOW YCIOBHSAM 3aJ1auH;

* IOHUMaHue (PU3NYCCKUX OCHOB W TPUHITUIIOB JIEHCTBUS TEXHUYECKHX YCTPOHUCTB M TEXHOJOTHYECKHX MPOIECCOB, UX BIUSHHUS HA

OKPY>KaIOIIYIO CPENy;

* OBJIAJICHHE METOJaMH CaMOCTOSITEIILHOTO TUIAHUPOBAaHHUS M TPOBENEHUS (U3NYECKHX HKCIEPUMEHTOB, aHAIM3a W WHTEPIpETAIud

nH(pOpPMAIIHNH, ONIPEICTICHHS TOCTOBEPHOCTH MOJYYSHHOTO PEe3yIbTaTa;

* CO3/IaHUE YCIOBUU TSl pa3BUTHsI YMEHHM MTPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON AEATEINbHOCTH.

Ha u3ydenue ¢usuku (0a30BbI YpOBEHb) HAa YPOBHE CpelHEro oobiero oopazoBanus orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2
yaca B Hezien0), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipemiaraemsrii B mporpamMme 1o GU3MKe epeueHb Ja00paTOPHBIX U MPAKTUIECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YIUTEIh JIEIaeT
BBIOOD MpOBeIeHNUs Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM WHIUBUAYATHHBIX 0COOEHHOCTEH 00yUatOIuXCsl.

COJAEP)KAHUE OBYUEHUSA



10 KJIACC

Pasznen 1. ®usukan METOAbI HAYYHOI'O ITO3HAHUSA

®dusuka — Hayka o npupoje. Hayunsie MeToabl NO3HAHUS OKPYXKAIOIIEro Mupa. Posb skcriepuMeHTa 1 TEOpUHU B IIPOLIECCE O3HAHUS
IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (U3NYECKUX sBICHUA U mporeccoB. Hayunsie runore3sl. dusnyeckre 3aKOHBl U TEOPUU. | paHUIBI MPUMEHUMOCTH
¢bu3nveckux 3aKoHOB. [IpHHIINT COOTBETCTBHUSI.

Ponb u MmecTo Gu3uku B GopMUPOBAHUN COBPEMEHHON HAYYHON KapTHHBI MUPA, B TPAKTUYECKON AEITEIbHOCTHU JIO/ICH.
Jlemoncmpayuu

Amnarnorosblie U IU(POBEIE H3MEPUTEITbHBIE TPHOOPHI, KOMITBIOTEPHBIC TATUUKH.

Paszgen 2. Mexanunka
Tema 1. Kunemamuka
Mexannueckoe qeuxeHne. OTHOCUTEIIBHOCTh MEXaHNIECKOTo JIBrkeHus. Cuctema orcuéra. TpaekTopus.

Ilepemerienue, cKOpocTh (CpesiHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM TOUKH, UX MPOEKIMU Ha OCH CUCTEMBI
koopauHaT. CliokeHue NEpEMEIICHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE NPSAMOIMHENHOE NBHXKeHHE. [ paduku 3aBUCUMOCTH  KOOpPAMHAT,  CKOPOCTH, YCKOpEHUS,
OyTH W MepeMeIIeHIs] MaTepUAIbHON TOYKH OT BPEMEHH.

CBoboaHoe masieHne. Y cKopeHre CBOOOHOTO MaeHUsI.

Kpuonuneiinoe nmwxkenue. [IBukeHre MaTepuaaIbHON TOUKH 110 OKPY>KHOCTH € TTIOCTOSTHHOM MO MOAYJIIO CKOPOCThIO. YTIIOBasi CKOPOCTb,
nuHeiHas ckopocTsh. [lepruoa u yactota obparnienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUUecKue ycTpoCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, IBHIKEHHE CHAPSI0B, LIETTHbIE U pEMEHHBIE TIEpeayu.
Jlemoncmpayuu

Monenb cucteMbl OTCUETA, WIUTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTUK ABUKECHHUS.
[Ipeo6pa3oBanue ABUKEHHUM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3oyXE U B pa3pesKEHHOM IPOCTPAHCTBE.

Habntonienue nBuxenus tena, OpOLIEHHOTO MOJT YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenue yckopeHust CBOOOIHOTO MaeHHUsL.



HamnpasineHnue ckopocTy pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopHule pabomul

N3yueHne HEpaBHOMEPHOIO JIBUKEHHUSI C LEJbIO ONPEICIICHUS] MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOIIEHHS MEK Y ITyTSIMU, IIPOKICHHBIMU TEJIOM 32 IIOCJIEI0OBATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBU’KEHHMM C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBmxeHUs Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHOcTH ['anunes. [lepssiii 3akon HeroToHa. IHEpIHanbHbIE CHCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunuun cynepniozunmu cwi. Bropoi 3akoH HeroTrona ans MarepuanbHo Touku. Tperuid 3akoH HbroTona mis
MaTepUalbHbIX TOYEK.

3aKOH BCEMHUPHOTO TAroteHus. Cuna tsoxectu. Ilepsas kocMuueckast CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckosbxkeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuiaa TpeHUS! CKOJBXEHUS U CHJIA TPEHMS MOKOSI.
KoadduumenT tpenus.
Cuna conpoTHBIEHUS IPU ABUKEHUH TeJla B )KUJKOCTH WJIH rase.

[TocTynaTtensHOE M BpalaTeabHOE JBH)KEHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalleHus. [1nedo cumbl. Y cinoBus paBHOBECHS TBEPIOTO TEIA.

TexHn4eckue ycTpoucTBa U MPaAKTUYECKOE IPUMEHEHHUE: TIOJIIUITHUKH, IBUKEHNE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnosxenue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT JiehopMaluu.

Hesecomocts. Bec Tena mpu yCKOPEHHOM MOABEME U MTAICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenue aBm>xeHus Opycka o HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAOLIUX B IPYXHUHE U PE3NHOBOM 00paslie, OT ux AehopMariii.
HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonwvl coxpanenus ¢ MexaHuke

NMnynbc MaTepuanbHON TOUKH (T€1a), CHCTEMBI MaTEPUAIbHBIX TOUEK.
HMmysibe CHIIBI M U3MEHEHHME HUMITYJIbCA TEJIa. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE BHKEHUE.

Pabota cuibl. MOITHOCTD CHJIBL.

Kunernueckas 3Heprus MaTepuaabHO Touku. Teopema 00 U3MEHEHUH KMHETUYECKOM SHEPTUH.

[lorenunanpHas sHeprus. [loTeHuuanbHas 3HEpPrus ynpyro AeQOpMUPOBAaHHON mpyxuHbl. lloTeHnuanbHas 3HEpPrust Tena BOJIU3U
MTOBEPXHOCTU 3€MJIU.

[ToTeHunanpHble U HENOTEHLMAIbHbBIE CUJIBL. CBA3b padOThI HEMOTEHLUAIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM SHEPTUU CUCTEMBI TEL.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE IIPUMEHEHUE: BOAOMET, KONIEDP, NIPYKUHHBIA ITUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIIMaNbHON SHEPTUN B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yuenne abCcoMOTHO HEYIPYTOro yaapa ¢ MOMOUIbIO IBYX OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsA3K pabOThI CUITbI C N3MEHEHHEM MEXaHMUYECKOW SHEPTUH Tejla Ha IPUMEPE PACTSHKEHUS pE3UHOBOT'O JKIyTa.

Pazgen 3. Mouieky/sipHas pu3nKa 1 TepMOJIMHAMHKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOU Meopun
OCHOBHbBIE TIOJI0KEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUH U UX OIBITHOE 000cHOBaHUE. bpoyHoBckoe apmkenue. Auddysusa. Xapakrep
JIBMDKEHUS. W B3aMMOJEUCTBHS YacTHUI] BellecTBa. MoJenu CTpOeHHs Ta30B, KHUAKOCTEH M TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BEIECTBAa Ha
OCHOBE 3THUX Mojenel. Macca u pasmepsl Monekyi. Konndectso Bemectsa. [locrosinnas ABoraapo.



TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana remneparyp Llenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHOKMHETHUYECKOW TEOPUU HJICANbHOTO raza. AOCOJIIOTHAs TeMIliepaTypa Kak
Mepa CpelHEW KHHETHMYECKOM JHEPruu TEIIOBOro ABMKeHus vactull rasa. [llkama temneparyp KenwsBuua. ['a3oBble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporecchl B HACANBHOM Tra3e € IOCTOSHHBIM KOJHYECTBOM BemlecTBa. [ paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHnueckue ycTpoiucTBa U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE AUCKPETHOE CTPOSHUE BelecTBa, (hoTorpaduu MOJIeKyl OPraHUu4eCKIX COSTUHEHHH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABUKECHHUS.

Mopnaens onbiTa [lTepHa.

OnbIThL, 1OKa3bIBAOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBHUSI.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, WITIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS UAEATBHOTO ra3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, iabopamopHule pabomul

Omnpenenenue Macchl BO3yXa B KIIaCCHOW KOMHATEe Ha OCHOBE U3MEpPEHUH 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITApaMETPAMHU COCTOSIHUS PAa3pEKEHHOI0 rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmoaunaMuyeckas cucreMa. BHyTpeHHss Heprusi TepMOJUHAMUYECKON CHCTEMBI M CIIOCOObI e€ n3MeHeHus. KonndyecTBo TEIoThl U
pabota. BHyTpeHHsIs1 3HepTUs OAHOATOMHOIO HA€aIbHOro raza. Bujbl Temsonepenadyu: TEMIONPOBOJHOCTb, KOHBEKIINS, U3TyYeHHe. Y IelbHas
TEIIOEMKOCTD BelecTBa. KoanyecTBo TEIIOTHI IpH TEIUIonepeaaye.

[Tonsitue 06 agmabarHoM mporuiecce. [lepBriii 3akOH TepMoArMHAMUKH. [IprMeHeHHe MepBOro 3aKO0HA TEPMOJMHAMHUKHU K M30IPOIIEccaM.
I'paduueckas nHTEpHIpeTalyst paboThI raza.

Bropoii 3akoH TepMomHaMuky. HeoOpaTMMOCTh pOI1IecCOB B IPUPO/IE.

Tennobie MamuHbl. [TpuHIUIBL AEHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3oBanus sHEPTUU B TEIUIOBBIX MamnHax. Kosddunment nonesHoro
neiicTBus TerioBoi MamuHel. Llukn KapHo u ero ko uimenTt noae3Horo AeUcTBUs. DKOJIOTHYECKHE MTPOOIEMBbI TETII0IHEPT€THKH.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: ABUTaTelb BHYTPEHHETO CropaHusi, ObITOBOM XOJI0JUIbHUK, KOHAULIMOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH HSHEPrHMM Tejla IMpPH COBEPIICHUWH pPAa0OTHI: BBUIET MPOOKM W3 OYTBUIKM IMOJ JCHCTBHEM C)KAaTOrO BO3IyXa,
HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUIACOAEMOHCTPALINSA).

N3meHeHne BHyTpeHHEN 3HEpTruu (TeMIepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnsIT 0 agnabaTHOMY pacIIMPEHHUIO BO3AYyXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, pEaKTHBHOT'O IBUTATEIIs.

Yuenuueckuii sxcnepumenm, nrabopamophule pabomut VIsmepeHue yenbHONU TENI0EMKOCTH.

Tema 3. Azpecamuvie cocmoanusn eeujecmaa. Dazosvie nepexoonvt
[TapooOpazoBanne u koHaeHcanus. Vcrmapenune u xuneHune. AOCOMIOTHAS W OTHOCHUTENbHAsl BIAXKHOCTH BO31yxa. HachlmeHHBIH map.

VY aenpHas TemioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JIaBJICHUSI.

Teépnoe Teno. Kpucraminueckue u amop@Hbie Tena. AHU30TPONUS CBONCTB KprcTauioB. JKukue kpuctaibl. COBpeMEHHbIE MaTepUabl.
[InaBnenue u kpucTau3anus. Y ienbHast TeroTa miasienus. Cyomumanus.

VYpaBHeHue TerIoBoro danxaHca.

TexHUYeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJIOPHUMETP, TEXHOJIOTHH ITOTYICHHS] COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kumnenne nmpu moHMKEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HaGroienne HarpeBaHus M IIABJICHUS KPUCTAJUIMYECKOTO BEIECTRA.

JleMOHCTpaIus KPUCTAJIOB.

Yuenuueckuii sxcnepumenm, i1abopamopHuvle pabomsl U3MepeHre OTHOCUTETLHON BIQKHOCTH BO3IyXa.

Paznen 4. DaexkTpoanHnaMmmuka
Tema 1. Inekmpocmamuka
DnekTpu3aius Tell. DIeKTpUUecKuil 3apsaa. [[Ba Buma imekTpuueckux 3apsanoB. [I[poBOgHUKH, AMAIEKTPUKH U MOTYNPOBOAHUKUA. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3aps/ia.
B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToyeuHsli snekTpuueckuil 3apsi. DnekTpudeckoe mnosie. Hanpsyk€HHOCTh AlIeKTpUYECKOro
noJist. [IpuHIUTT CYTIepHO3UIMH SIEKTPUUYECKUX Moied. JINHUN HanpsHKEHHOCTH DIIEKTPUIECKOTO TMOJIS.



Pabora cun anekrpocrarnueckoro nois. [lorennunan. Pasnocts norennuanos. [IpoBOAHUKH U TUDIICKTPUKU B DJIEKTPOCTATHIECKOM IIOJIE.
JlusnexTpudeckast pOHULIAEMOCTb.

OnexTpoéMkocTh. KonaeHcaTop. DneKTpoEMKOCTb IIIOCKOT0 KOHIEHCATOpa. DHEPIUs 3apsHKEHHOT0 KOHAEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JJIEKTPOCKOII, IEKTPOMETpP, JJIEKTPOCTATUYECKas 3alluTa, 3a36MIICHHE
AJIEKTPONPUOOPOB, KOHJCHCATOP, KOMUPOBAILHBIN anmapar, CTpyHHBINA IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIUIL ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE 110JIE 3apsSyKEHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

OneKTpocTaTuYecKas 3aluTa.

JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIONIAJAM IIIACTHH, PACCTOSHUS MEXIy HHUMH W JAUDJIEKTPUYECKON
IIPOHULIAEMOCTH.

DHeprus 3apsLKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomer VI3mepenune 31eKTpoEMKOCTH KOHJEHCATOpa.

Tema 2. [locmoannvtii 31exkmpuyeckuiit mok. Toku 6 paziuunsix cpedax

DNEeKTPUYECKHUM TOK. Y CIOBHS CYIIECTBOBAHUS IEKTPUUECKOT0 TOKA.
Ucrounnku Toka. Cuna Toka. [1ocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11t yyacTka Henu.

DJeKTpUYecKoe COMPOTHBIIEHUE. Y IeIbHOE CONpPOTHBIEHUE BeulecTBa. [locnenoBarenbHoe, mapaiieNbHOE, CMELUIAHHOE COEIMHEHUE
MIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIeHia. MOIIHOCTb 3JIEKTPUYECKOT0 TOKA.

DNEeKTPOJABMKYILAs CUJIa U BHYTPEHHEE CONPOTHBIIEHHUE MCTOYHMKA TOKa. 3akoH OMma AJsl MOJHOW (3aMKHYTOH) 3JIEKTPUUYECKON LIEMH.
Kopotkoe 3ambIkaHue.

DJEeKTPOHHAs IPOBOAUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTH COTIPOTUBIICHUS! METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIMMOCTb.

DnexkTpuueckuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass M MpHUMECHas MPOBOJUMOCTH MOJYNpOBOAHUKOB. CBoiicTBa p—Nn-mepexona. IloaynpoBoIHUKOBBIE
pUOOPHI.



DNeKTpUUECKU TOK B pacTBopax u pacruiaBax AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLUALIMSL. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psia. Moanus. [Tnazma.

TexHnuyeckue ycTpolcTBa M NMPAKTUYECKOE NPUMEHEHME: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOUHMKH TOKA, 3JIEKTPOHArpEeBaTEIIbHbBIE
npuOOpBI,  ANEKTPOOCBETUTENILHBIE TMPUOOPHI, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIH JHOA, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
II0JIYTIPOBOJIHUKOBBIM TMOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaIPSHKEHMUSL.

3aBUCUMOCTD COIIPOTUBIICHUS IMJIMHAPUUYECKUX IIPOBOIHUKOB OT JJIMHBI, TUIOIIAIU [IONIEPEYHOr0 CEYEHHS U MaTepuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHne MEeKTPOABKYILEH cuilbl. KOpoTKoe 3aMbIKaHue ralbBAHUUECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBHCUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3pst 1 IPOBOIUMOCTB BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, i1abopamophuie pabomul VI3ydeHne CMEIaHHOT0 COeAMHEHUS PE3UCTOPOB.

N3mepenue 2neKTpoABIKYIIEH CUIIbI ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6mronenue snexrpomnusa.

Me:xnpeaMeTHble CBSI3H
Nzyuenune xypca ¢puszuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBIAETCS C YIETOM COJIEPKATEIHHBIX MEXIPEIMETHBIX CBA3EH ¢ Kypcamu

MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmvie nonsmus, CBI3aHHBIE C U3yYEHHEM METOJOB HAyYHOrO IIO3HAHUSA: SIBJIIEHHE, HAYYHBbIH (akT, rMIoTe3a, puzndeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOIeHUE, YIKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, IMHEeHas QyHKIMs, napaboia, runepoosia, ux rpaguku U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCHHYC, TAaHT'€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M MX MPOEKIMH HAa OCH KOOPJIUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanmueckoe OBUKEHHE B KUBOW mpupojae, nud@ysusi, ocMoc, TEMI000MEH >KMBBIX OPraHM3MOB (BU[bI TEILIONEpEaayH,
TEIJIOBOE PAaBHOBECHE), HIIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.



Xumus: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPBIX
TeJ, KUAKOCTEN U Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALIUS, TalbBaHUKA.

l'eocpaghus: BnaxxHOCTb BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABIKEHHUH C MCIIOJIb30BAHHEM MEXAaHH3MOB, YUET TPEHUS B TEXHUKE, MOAUIMITHUKY, UCTIOIH30BaHUE 3aKOHA
COXpaHEHHS UMIIYJIbCca B TEXHHUKE (pakeTa, BOJOMET U JApPYyrue), ABUraTeIb BHYTPEHHETO CrOpaHus, MapoBasi TypOMHA, OBITOBOM XOJOAMIBHHK,
KOHJUIIMOHEDP, TEXHOJIOIMU IOJIyYE€HUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHWCJIE HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOIMH, JIEKTPOCTATUYECKAs
3aluTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPHUHTEP, 3JIEKTPOHArPEBaTEIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbBIE MPUOOPHI,
rajJbBaHHKa.

11 KJIIACC

Pazjnen 4. DaexkTpoaunamuka
Tema 3. Macnummnoe none. In1eKmMpomMazHUMHAA UHOYKYUS
[TocrossHHblE MarHuThl. B3auMOAEHCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHOoe 1mone. Bekrtop MarHuTHOM uWHAYyKUMHU. [IpuHIun

CyNEPHO3UIIMM MarHUTHBIX MOJeH. JIMHUM MarHUTHON MHAYKUMK. KapTuHa TMHUI MarHUTHOW UHAYKIMU TOJIS TIOCTOSSHHBIX MarHUTOB.

MaruuTtHoe moJie NpoBOJHUKA ¢ TOKOM. KapTuHa JMHUN MHIYKIIMM MAarHUTHOTO TOJS JUIMHHOTO MPSMOTO NMPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO NMPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBre NpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Mmoaynb U HanpaBjieHue. J[BHkeHne 3apsHKEHHOM YacTHIIbl B OJJHOPOIHOM MarHUTHOM noJjie. Pabora cuiiel Jlopenna.

SIBneHue DNEKTPOMAarHUTHOM MHIAYKIMU. [lOTOK BEeKTOpa MAarHUTHOM MWHAYKIMM. OJEKTPOABIKYIAS CWJIa WHIYKUUU. 3aKOH
2JIEKTPOMAarHUTHOM MHAyKInn Papanes.

BuxpeBoe snexTpuueckoe mosie. DIEKTPOJABMKYILAS CHJIAa MHAYKIMHM B TNPOBOJHUKE, JBUXKYIIEMCS IMOCTYHNATEIbHO B OJHOPOJIHOM
MarHMTHOM IIOJI€.

[IpaBuno Jlenna.

NHIyKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMHU. DJIEKTPOABHKYILASI CHIIA CAMOWHTYKIIHH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMAarHuTHOE IOJIE.

TexHuyeckue ycTpoilcTBa W NMPAKTHUECKOE NMPUMEHEHHE: IMOCTOSHHBIE MArHHUTHI, 3JEKTPOMArHUTHI, AJIEKTPOJABHUIaTeNlb, YCKOPUTEIU

QJICMCHTAPHBIX YaCTUI], MHAYKIIWUOHHAA ICYb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE PJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIUK MAarHUTHOTO TOJIA.

B3anmoaeiicTBre ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

HetictBue cuibl JIopeH1ia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTBD JIEKTPOJABUIKYIIEH CHUITBI MHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.
SIBiIeHNE CAMOMHTYKLINH.

Vuenuueckuii sxcnepumenm, nabopamopisie pabomot VI3ydeHue MarHUTHOTO TIOJISI KATYIITKH C TOKOM.
HccnenoBanue nelicTBUS MOCTOSSHHOIO MarHUTa Ha paMKy ¢ TOKoM. MccnenoBaHue siBJIEHUS JIEKTPOMAarHUTHON UHTYKIIUH.

Pa3znea 5. Kosre0anus u BOJHBI

Tema 1. Mexanuueckue u 371eKmpomMazZHumMHble KONEOAHUA

KonebarenbHas cucrema. CBoOonHBIE MexaHMUyeckne Konebanus. ['apmonuueckue konebanud. [lepuox, vactoTa, amruiuryzna U ¢asza
konebanui. IlpyXUHHBIM MasTHUK. MaTeMmaTHyeckuil MasTHUK. YpaBHEHHME TapMOHMYEeCKHX Kojebanuil. [IpeBpalieHue sHeEpruu mpu
rapMOHUYECKUX KOJIeOaHMSX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUs B HJCATIbHOM KoJeOaTeabHOM KOHTYpe. AHAJIOTHUS MEXITY

MEXaHUYECKUMH U JIEKTPOMarHuTHbIMH KosnebaHusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsl SHEPTUH B UJI€ATIbHOM K0JIeOaTeTbHOM KOHTYpeE.

[IpencraBnenue o 3aTyxaromux kojeOaHUsAX. BbIHyXJIeHHbIE MeXaHUUecKue KosiebaHus. Pe3oHanc. BeIHYXJeHHbIE 3JI€KTpOMarHUTHbIE
KOJIeOaHMS.

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JEMCTBYIOLIEE 3HAUEHNUE CHIIbI
TOKA Y HANPSKEHMUS.

Tpancdopmarop. IlpousBoiacTBo, nepegadya U MOTpeOSICHHE SIEKTPUYECKONM HSHEPrHU. DKOJOTHMUECKHE PUCKHU TPU MPOU3BOJICTBE
ANeKTpo3Heprun. KynbTypa nCnoap30BaHus JIEKTPOIHEPTUN B TOBCEIHEBHOM JKHU3HH.

TexHnuyeckue ycTpoiicTBa U IPAKTUUECKOE IPUMEHEHHE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP NIEPEMEHHOI0 TOKA, JTMHUH AJIEKTPOIepeiad.



Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaebaTeIbHOW CUCTEMBI (TPYKUHHBIN WM MATEeMaTHISCKUI MasTHUK).

HaGmronenue 3aTyxaronmx KojaeOanuu.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue pe3onanca.

CB00OIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANIPSKEHUS OT BPEMEHH ) JUISL AJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3onanc npu nocneaoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KaTyIIKU HHIYKTUBHOCTH M KOHJIEHCATOPA.

Mojenb TUHUY 2IEKTPONEpeIauH.

Vuenuueckuii sxcnepumenm, iabopamopHule pabomul

HccnenoBanue 3aBUCIMOCTH TIEPHOJIa MAJTBIX KOJICOAHH Ipy3a Ha HUTH OT JUTUHBI HUTH U MacChl TPpy3a.

HccnenoBanue nepeMEHHOI0 TOKa B LIENH U3 MTOCIEA0BATEIbHO COEIMHEHHBIX KOHEHCATOPA, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHble 60JIHbL

MexaHuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JIMHA BOJIHBL. [lonepednsie 1 mpo10ibHbIE
BOJIHBI.

WuTepdepentys u nudpakipst MEXaHUUIECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJOBUSL M3JIYy4€HHUs DSJEKTPOMAarHUTHBIX BOJH. B3aummuas opuentrauuss BektopoB E, B, V B
AJIEKTPOMAarHUTHOM BoJiHE. CBOWCTBA HSJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MpeIOMIICHUE, MOJspu3anus, AUQpaxius, HHTep]epeHIns.
CKOpOCTB AJIEKTPOMATrHUTHBIX BOJIH.

[Ikana >neKTpoOMarHUTHBIX BOJH. [IpMeHeHre AIeKTPOMAarHUTHRIX BOJH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIe CpeIbl.

TexHuueckue YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTBI, YJIbTPA3BYKOBAs IUArHOCTUKA B TEXHHUKE U
MEIUIINHE, pajap, paIuonpUEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Haboienue oTpakeHus 1 MpesioMIIEHNs MEXaHUYECKUX BOJIH.



Ha6monenue uatepdepeHnny u Tupakiiui MEXaHHIECKUX BOJIH.

3BYKOBOM pe30HAHC.

Habumtoienue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KoJeOaHHiA.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MTPEJIOMIICHUE, OJISIpU3anus, Tu(pakius, nHTepdepeHus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsimonuHeliHOe paciipocTpaHEHHUE CBETa B OTHOPOAHOM cpene. JIyd cBera. ToUeUHbIN UICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI IpeToMIIeHUS cBeTa. AOCONIIOTHBIN MOKa3aTelns npenomieHus. [lonHoe BHyTpeHHee OTpaXKeHue.
[IpenenpHBIN Yyrod MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus csera. CinoxHbIii coctaB 6enoro cseta. L[Ber.

Cobuparomue u pacceuBaroliye JIMH3BL Toukas nuH3a. okycHOe paccTosIHUE U ONITHYECKAasl CHjla TOHKOM
muH3bL [TocTpoenne n300pakeHuit B COOMPAIONINX U PACCEUBAIONINX JIMH3aX. DOpMyIia TOHKOH JHH3BI. Y BEIMUSHHE, 1aBaeMOe JINH30M.

[Ipenesnpl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Matepdepennus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOTIOACHHUSI MAKCUMYMOB U MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. Judpakinonnas pemeérka. Y ciaoBue HaOI01eH s TIIaBHBIX MakCUMyMOB TpU  MaJeHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHnueckue ycTpoiicTBa U MpaKTHUECKOE IPUMEHEHHUE: OUKH, JIyNa, oToanmnapaT, IPOEKIIMOHHBIN anmnapaT, MUKPOCKOI, TEJIECKOII,
BOJIOKOHHA$ OINTUKA, AU(PPaKIIMOHHAS pEeHIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHeitHOE pacipocTpaHeHNe, OTPaKEHUE U IPETIOMIIEHUE CBETA.
OnTryeckue npuOopkI.

[TonHOE BHYTpEeHHEe oTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue cBONCTB 300paxeHH B TMH3aX.

Monenn MUKpOCKOIa, TEIECKOTIA.

Hab6mronenne naTepdepennmm cera.

Ha6monenue nudpakuuu ceera. HabmtoneHue aucnepcuu cBera.

[TonydyeHue cekTpa ¢ HOMOIIbIO MPU3MBI.



[Tonmy4yenue criekTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIIETKH.
Hab6mronenue mossipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
N3mepenne nokazaresns MpeioMIICHUs CTEKJIA.
HccnenoBanue cBOMCTB M300paKeHUH B TMH3AX.
HalGmronenue qucnepcuu cBeTa.

Pa3jnen 6. OcHOBBI crielIMATbHOM TEOPHUH OTHOCHTEILHOCTH
['panuiel IPUMEHUMOCTH KJIacCH4Yeckoi MexaHukH. [locTynmaTel crenuaibHON TEOpUH OTHOCHUTENBHOCTH: WHBAPHMAHTHOCTH MOMYIIS
CKOPOCTHU CBETA B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTA DUHIITEHHA.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U COKPAIICHHUE JITTHHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PEISITUBUCTCKOM YaCTULIBI. DHEPIUs MOKOSL.

Pa3nea 7. KBanroBasi pusuka
Tema 1. Dnemenmul K6aHmMo6oN ONMUKU
®otonbl. Popmyina [Tnanka cBs3u 3HEpruu HOTOHA € €ro YacTOTOH. DHEPrus U UMITYJIbC (OTOHA.
OtkpeiTe u uccnenopanue ¢poroaddexra. Onbitel A. I'. CtoneroBa. 3akoHsl poTorddekra. YpaBHeHre DiHIITeHHA 11 poTodhdeKTa.
«Kpacnas rpanuna» poroaddexra.
JNaBnenue ceeta. Onbitel I1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBHUE CBETA.
TexHMueckue ycTporcTBa M MPaKTHYECKOe MPUMEHEHHUE: (HOoTodIeMeHT, POTOJaTYHK, COTHEUHAs OaTtapesi, CBETOIHOI.
Jlemoncmpayuu
®otor(hPexT Ha YyCTaHOBKE C ITMHKOBOM IIACTUHOM.
HccnenoBanue 3akoHOB BHELTHETO (oTOdPdeKTa.
CBeTOIHNOI.
Conneunas 6arapest.



Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna no paccessHuro o -yactuil. [lmanerapnas mozens aroma. [loctynatsl bopa. U3nydenue u
noryomeHue (GoTOHOB MPU NMEepexoe aToMa ¢ OJHOTO YPOBHS YHEPTUU Ha APyrou. Bunel criektpoB. CHeKTp ypOBHEH SHEprHH aTOMa BOJOPOA.

BonHoBsie cBoiicTBa yactuil. Bonnsl e bpoiina. KopnyckynspHO-BOITHOBOU JyaJIU3M.

CrioHTaHHOE M BBIHYKJEHHOE U3JIyuEHUE.

TexHuueckue ycTpoicTBa ¥ MPAKTUUECKOE IPUMEHEHUE: CIIEKTPasIbHbIM aHAIN3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI JIa3epa.

HabnroneHue mMHeRvaThIX CIEKTPOB U3ITyUEHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomu HabnroieHue TMHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JOKa3bIBAIOLINE CII0KHOCTh CTpoeHus siipa. OTKpbITHE paanoakTUBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuo cocraBa
pannoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3J1ydeHus..
Bnusinue pagnoakTUBHOCTH Ha )KUBbIE OPTraHU3MBI.

OTkpeiTHE IPOoTOHA U HeliTpoHa. HyknonHast Mmoniens siapa [eitzendepra— MBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['ammanziaydeHue. 3aKkoH pagloaKTUBHOIO pacaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JledekT maccel aapa.

SAnepusle peakuuu. JlesieHre U CUHTES sJIED.

SAnepueiii peakrop. TepmosinepHblii cuHTe3. [IpoGieMbl M MEPCHEKTUBHI SJIEPHON SHEPIeTUKH. ODKOJIOTMUYECKHE AacHeKThl SACpHOU
SHEPreTUKU.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto b1 Ha0JIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIe B3auMOoAeHcTBUS. ENMMHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHUE: T03UMETp, Kamepa BuiibcoHa, siepHblii peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol ViccnenoBanue TpeKOB 4acTHUIL (IT0 TOTOBBIM (hoTorpadusim).



Pa3neu 8. DiieMeHTBI aCTPOHOMMH B acTPOPHU3UKHU
Dtarsl pa3BuTHs acTpoHOMHU. [IpukiagHOe M MEPOBO33pEHYECKOE 3HAYCHUE aCTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHas axkTHUBHOCTb. Mcrounuk sHeprum CosnHua M 3BE3A. 3BE3/bI, UX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma
«CTICKTPAJIbHBIA KJIACC — CBETHUMOCTb». 3BE3/bl TJIABHOM IOCJIEA0BATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIABHOM
nocJyenoBareabHOCTH. BHyTpennee ctpoenue 3BE31. COBpEeMEHHBIE MPEACTABICHHUS O MPOUCXOXKIAEHUU U 3Bojtonuu CoiHIa U 3BE3M. DTarlbl
JKU3HH 3BE3/I.

Mnineunsiii [1yTs — Hama ["anaktuka. [lonoxenue u nprxenne Connna B ['anaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3apbsl. YEpHbie
JBIPHI B SIAPAX TAJIaKTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66:1a. Pa3deranue rajakTuk.
Teopus bonpmioro B3peiBa. PenmmkToBoe n3inydyeHue.

MacmralHast cTpykrypa Becenennoii. MeraranakTuka.

Hepeménnsie mpobdieMbl aCTpOHOMUHU.

Yuenuueckue nabnooemnus

HaGmronenus HEBOOPYXKEHHBIM TJa30M C HMCIOJIb30BAaHWEM KOMITBIOTEPHBIX MPHIOKEHUN I OMpENeeHUsT TMOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIEC cO3Be31usi CeBEPHOTO MOJIYIIAPUS U SIPKHE 3BE3/IBI.

HaGmronenus B Teneckon Jlynsl, minanet, Mieunoro Ilyru.

O0o0maromnee noBTopeHue

Ponb ¢u3uky u acTpoHOMHH B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, COIMaIbHOM M ATHUECKON chepax NesaTelbHOCTH YelOBEKa, pOiib U
MECTO (PM3MKM M acCTPOHOMHMHM B COBPEMEHHON Hay4HOW KapTUHE MHpa, posib (U3NYECKON Teopuu B (POPMHUPOBAHUM IPEICTABICHUM O
(bU3UYECKOI KapTUHE MUPA, MECTO GU3UIECKON KapTHHBI MUpaA B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPOJIC.

MesknpeamMeTHble CBA3U

Nzyuenune xypca ¢pusuku 6a30B0or0 YpoBHS B 11 Kiacce oCymecTBIsIeTCsl ¢ y4€TOM COepKaTEIbHBIX MEKIIPEIMETHBIX CBsI3€H ¢ Kypcamu
MaTeMaTUKH, OMOJIOTUN, XUMHUH, TeOTpa(rl B TEXHOJIOTHH.

Meowcnpeomemnvie nowsmus, CBI3aHHBIE C W3yYEHHEM METOJOB HAYYHOTO TO3HAHUS: SBJIICHHE, HAY4YHBIH (haKT, TUIOTE3a, (pu3nyeckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0IeHNE, IKCIIEPUMEHT, MOJICSTTUPOBAHUE, MOJIETh, H3MEpPEHNE.



Mamemamuxa: peuieHHE CUCTEMbl ypaBHEHHMW, TPUTOHOMETPUYECKHE (QYHKIMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIUH HA OCH KOOPAUHAT, CI0XEHHUE BEKTOPOB, MPOU3BOIHBIC IEMEHTAPHBIX (PYHKIUH,
MPU3HAKH OO0 TPEYTOJIbHUKOB, OTPEACICHUE TUIOMAN TNIOCKUX GHUryp u 00BbEMa Tel.

Buonoeus: snekrpudeckue SBICHUS B JKUBOHM NpHpoJie, KojeOaTenbHbIC JBWKCHHUS B KHBOW MPUPOIE, ONTUYECKUE SBICHUS B JKUBOU
IIPUPOJIE, ACUCTBUE PalUALlUU HA KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KDUCTAJUIMYECKasi CTPYKTYpa TBEPABIX TEJI, MEXaHU3MbI 00pa30BaHUsl KPUCTAITMUECKONW PEIIETKH,
CIEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHuTHBIE TIOOCA 3€MITH, 3aJI€KU MATHUTHBIX Py, POTOCHEMKA 36MHON MOBEPXHOCTH, MIPEICKa3aHUE 3eMIICTPSCCHU.

Texnonozus: AMHUM DJIEKTpPOIIEpeaay, FeHEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOJBUTraTeNlb, HHAYKIIMOHHAS 11€4Yb, pajap, paJluoNpuEMHUK,
TEJIEBU30D, aHTeHHa,  TeJedoH, CBY-neub,  MNpOEKIMOHHBIM  ammapar, BOJIOKOHHAsl  ONTHKA, CONHEYHas  Oarapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJJHET'O OBILIETO
OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Dusmka» Ha ypOBHE CcpemHero olmiero obpa3zoBaHus (0a30BBI ypOBEHB) IOHKHO OOCCIICUUTH
AOCTHIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IPCAMCETHBIX 06pa30BaTCJIBHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJBTATDBI

JIngHOCTHBIE PE3YNbTAaThl OCBOCHUS ydeOHOro mpeamera «DPu3nKa» JODKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATbCS C(HOPMHUPOBAHHOW BHYTPEHHEH NO3WIMECH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIMH, MO3UTHUBHBIX BHYTPECHHHUX
yOEKICHHI, COOTBETCTBYIONIMX TPAJUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE JKU3HCHHOTO OMBITA U OIBITA JACITCILHOCTH B
IIPOLIECCE peaTn3alii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTH TPAKIAHCKON TO3UIIUN 00YYaIOUIET0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJ€Ha POCCHUUCKOTO OOIECTBa; MPUHITHE TPATUIUOHHBIX OOIICUETOBEYECKUX TyMAHUCTHYECKUX U JIEMOKPATHYECKUX
LIEHHOCTEMN; TOTOBHOCTb BECTH COBMECTHYIO AEATEIIBHOCTh B UHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CAMOYIMPABIECHUH B 00pa30oBaTEeNbHON OpraHM3aliK; YMEHHE B3aMMOJCHCTBOBATH C COIMATBHBIMU MHCTUTYTaMU B

COOTBETCTBUHU C
uX (DYHKIHMAMH ¥ Ha3HAYEHHEM; TOTOBHOCTh K T'YMAHHUTApHOH M BOJOHTEPCKOHN AEATETBHOCTH; 2) MATPHOTHYECKOTO

BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPakIaHCKON MJICHTUYHOCTH, MATPHOTU3MA; IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM,
JOCTHKEHUSAM
POCCHICKHUX YYEHBIX B 001aCTH (PU3UKHU U TEXHUKH; 3) NYXOBHO-HPABCTBEHHOI0 BOCIUTAHMSA: CHOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOTO MOBEJEHHUS;, CIIOCOOHOCTh OIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH, B TOM YHCJIC B JCSTEIbHOCTH Y4YEHOT0; OCO3HAHHE JIMYHOTO BKJAaJa B IMOCTPOCHUE YCTOWYMBOrO Oymymiero; 4)
3CTETUYECKOIr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,

MpHCyIIero (pu3snveckoi HayKe;



5) Tpy10BOr0 BOCIMTAHMS: HHTEPEC K Pa3IMYHBIM chepam nMpodheCCHOHANBLHON JIESITETbHOCTH, B TOM
YHCcie CBS3aHHBIM C (PM3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymiel mpodeccuu M peann30BbIBaTH COOCTBEHHBIE
’KU3HEHHBIE TUIaHBL; TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO M caM000Opa30BaHuUIO B 001aCTH
(GU3MKN HAa TPOTSHKEHUN BCEH JKU3HHU; 6) IKOJOTHYeCKOro BOCIIUTAHNUS

c(OpMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYPhl, OCO3HAHUE TTI00aIHHOTO
XapakTepa 3KOJIOrHYeCKHX Mpo0iieM; IIaHUPOBAHUE M OCYIIECTBICHUE ICHCTBUN B OKpYXKAOIEH cpesie Ha OCHOBE
3HAHUSA LIeJIe YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA; PACIIMPEHHE OMbITA ACSITEIbHOCTH SKOJIOTHUYECKON HApaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 10 PH3HKe; 7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA (PU3UIECKON HAYKH; OCO3HAHWE IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B MPOIECCE M3YUCHUST (PH3UKU OCYILECTBIISATH
MIPOEKTHYIO U HCCIEA0BATENbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBePcaIbHbIE yUeOHbIe eiicTBUsl ba3oBble Jornueckue aeiicTBus:

CaMOCTOATENbHO (OPMYJIUPOBATh M AKTYaJTU3UPOBATH MPOOJIEMYy, pacCMaTpUBaTh €€ BCECTOPOHHE,  OMPENENATh e NEeATeIbHOCTH,
3a7aBaTh NapameTpbl U KPUTEPUU UX
JOCTHKEHHS; BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX (PU3UUYECKHUX SIBICHUSX; pa3zpabaThiBaTh TUIAH PEIICHHS
poOJIeMbI C YIETOM aHANIW3a UMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJIHLTATOB
LIEJISIM, OIICHUBATh PUCKHU MTOCJIEICTBHI NEATEIbHOCTH; KOOPJAUHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHIX PEaIbHOTO,

BUPTYQJIBHOTO U KOMOWMHUPOBAHHOTO B3aUMOJICUCTBHS; Pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHUH KU3HEHHBIX TIPOOIIEM.
ba3oBble ucciaenoBareibCKue AeiCTBHS.

BJIaJIETh HAYYHOM TEPMUHOJOTUEHN, KITFOYEBBIMU MOHATUSMH U METOJAAMH
¢bu3nveckoil Hayku;

BIIA/IETh HAaBBIKAMHU Y4YEOHO-HCCIENOBATENbCKOM M TPOEKTHOW AESITeNTbHOCTH B 00JacTh (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB pelIeHHs 3a7a4 (PU3UIECKOr0 COACPKAHMS, MPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS; BJIa/IeTh BUJAMU
JEeSTebHOCTH TI0 TOJTYYSHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETallii, MPeoOpa3oBaHUI0 U MIPUMEHEHUIO B PA3TIMYHBIX YYEOHBIX CUTYAIHsIX, B TOM
YHUCJIE TIPU CO3J]aHUHN yUeOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH; BBISABIISATH MPUUUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 33714y, BbIIBUTAThH



TUIIOTE3y €€ pelIeHUs, HaXOAUThb apryMEHTBl 1 JOKa3aTelbCTBA CBOMX YTBEP)KICHMM, 3a1aBaTh IlapaMeTpbl M KPUTEPUHU DELICHHS;

AHAJIIM3UPOBATH MOJYUYCHHBIC B XOAC PCIICHHA 3aJa4r pC3yJIbTaTbl, KPUTHUYCCKU OLCHUBATH UX NOCTOBCPHOCTL, IPOTHO3UPOBATH U3MCHCHUC B

HOBBIX YCJIOBHUSX; CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]aui B 00pa30BaTeIbHOMN

ACATCIIBHOCTH, B TOM YHCJIC ITPHU U3YUYCHUU (I)I/ISI/IKI/I, JaBaTb OUCHKY HOBBIM CUTYyallUsAIM, OLICHHUBATb HpHO6peTéHHBIfI OIIBIT, YMCTb IICPCHOCUTH
3HAHUS 110 PU3UKE B MIPAKTHIECKYIO 001aCTh

KU3HEJEATEIbHOCTH; YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JIacTell; BBIIBUTaTh HOBBIE UJIEH, IIpeIIaraTh OpUrHHAIbHbBIE
MOJIXOJIbI U PELICHUs; CTaBUTh MPOOJIEMbI U 33a4H, TOMYCKAIOIINE aIbTepPHATUBHBIC PELLICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIAACTb HABBIKAMU IIOJIYYCHHA I/IH(i)OpMaIlI/II/I (1)I/I3I/I'-ICCKOFO COACpIKaHUA N3 MCTOYHUKOB pa3HbIX TUIIOB, CAMOCTOATCIBHO OCYIICCTBJIATH
IMOMCK, aHAJIMN3, CUCTEMATU3alWI0O W HHTCPIIPETALHIO I/IH(i)OpMaIII/II/I Pa3INYHBIX BUJOB H q)OpM MNpeaACTaBJICHUA, OLCHUBATH AOCTOBCPHOCTDH
HHq)OpMaIlI/II/I; HCIIOJIL30BATh CPEACTBA HHq)OpMaHHOHHBIX N KOMMYHUKallMOHHBIX TEXHOJIOTUH B PCIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3aJa4 C COOJIIOJICHHEM TpeOOBaHWI SPrOHOMMKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepeskeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMaCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEepKaHUs B pa3luYHbIX (popmaTax ¢
y4€TOM Ha3HauYeHUsI UHQOPMALIMHU U 1IeJIEBOM ayAUTOPHH, BEIOKMpas ONTUMaIbHYIO (hOpMY MpeACcTaBIeHUS U BU3YAIN3allUU.

KoMmyHukaTHBHBIEe yHMBepcaJbHbIe y4eOHbIe 1eliCTBUS:
OCYILIECTBIIATH O0IIEHNE Ha YpOKax (PU3UKU U BO BHE-YPOUHOU JESATEIBHOCTH;
pacro3HaBaTh IIPEANOCHUIKA KOH(JIUKTHBIX CcUTyanun u CMAT4aTh
KOH(QUIMKTBI; pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHMSI C UCII0JIb30BaHUEM
SI3BIKOBBIX CPEZCTB; IOHUMATh U UCITOJIb30BATh IPEUMYILIECTBA KOMAaHIHON U UHIANBUYAJIbHON
paboThI; BHIOMPATh TEMATUKY U METO/BI COBMECTHBIX JIEHCTBUH C yUETOM OOIINX
MHTEPECOB U BO3MOXHOCTEW KAXKJOTO 4j€HA KOJUIEKTHMBA; MPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
NecTBUS MO €€ JOCTMKEHMIO: COCTaBJATh IUIaH JEHCTBHM, pachpenenarb pojaud ¢ y4ETOM MHEHUM YYaCTHUKOB, OOCYXAAaThb pPe3yJbTaThl
COBMECTHOI paboThl; OLIEHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXK/I0T0 YJaCTHUKA KOMaH/Ibl B
oOmIMi pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM; NIPEAIaraTh HOBbIE IPOEKTHI, OLIEHUBATh MU C MO3UIIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH; OCYIIECTBIIATh IO3UTUBHOE CTPATETUYECKOE OBEAEHUE B PA3ITUIHBIX
CUTYaIUsIX, IPOSIBJIATH TBOPYECTBO U BOOOpaxKeHHNE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHUBepcajibHbIe yueOHbIe JeiicTBUsA CaMoopraHuzanms:



CaMOCTOSTCIIBHO OC}’H.[CCTBHSITB HO3HaBaTCJIBHyIO JCATCIIBHOCTL B O6J'IaCTI/I (I)I/I?)I/IKI/I nu aCTpOHOMI/II/I, BBISIBJIATH Hp06HeMBI, CTaBUTh U
(bOpMy.HI/IpOBaTB CO6CTB€HHBIC 3aJadu, CaMOCTOATCIbHO COCTAaBJIATH IIJIaH peH_IeHI/HI paC'-IéTHbIX N Ka4C€CTBCHHBIX 3aaad, IIJIaH BBIIIOJIHCHUA
MIPAKTUIECKON PAOOTHI C YUETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH W MPEATNOYTECHU I, TaBaTh OLIEHKY HOBBIM CHTYAIIHUIM;

pacumpsATh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA; AeTaTh 0CO3HAHHBIM BBIOOp, apryMEeHTHPOBATh €ro, OpaTh Ha

ce0s
OTBETCTBEHHOCTH 3a PEIICHHE; OIICHUBATh MPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH (DOPMHUPOBAHUIO M IMPOSIBIICHUIO SPYIUIIUH B 001aCTH

(u3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLIMOHATbHBIN HHTEJVICKT:
J1aBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIA/IETh HaBbIKaMU II03HABATEJIbHON pediexcuun KaK OCO3HAHHUS

COBEPIIAEMBIX ICUCTBUHI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCTIOJIB30BaTh MPUEMBI pe()IIEKCHH IS OLIEHKH CHTYallld, BEIOOpa BEPHOTO
pEeLIeHUs; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX
CHWKEHUIO; IPUHUMATh MOTUBBI M aPTYMEHTHI IPYTHUX IIPHU aHAIIN3€E PE3YJIbTaTOB
JesTeNbHOCTH; NpPUHUMATh ceOs, MOHMMAas CBOM HEAOCTaTKW U JIOCTOMHCTBA; NPHUHUMATh MOTHMBBI M apryMEHTHl JPYIMX IpU aHaIH3e
PE3yJIbTAaTOB JIEATENbHOCTH; MPU3HABATH CBOE MPABO U MPABO JPYIMX HA OLIMOKHU.

B mponecce AoCTHXKEHHsI TUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IMPOrpamMMbl 1O (U3MKE A YpPOBHS CpeAHero oOmiero oOpa3oBaHUS Y
00yJaroImuxcs COBEPIIEHCTBYETCS YMOLIMOHATIBHBIN HHTEIUIEKT, IpeANnonaraionuil copMupoBaHHOCTb:

CaMOCO3HaHUSs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHWE, BHJIETh HANpABJICHUS PAa3BUTUS COOCTBEHHOMH
SMOLIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€; caMOpEeryIMpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMMOBE/IEHUE, CIIOCOOHOCTh alalTUPOBATHCS K AIMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTpPEHHEH
MOTHUBALIMM, BKIIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKEHUIO LIEIHM U YCIEXY, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOASA U3 CBOUX
BO3MOKHOCTEH; 3MIIaTHH, BKIIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHME JIPYTHX, YUUTBHIBATH €r0 MPH OCYLIECTBICHUU
00I1IeHUS, CTOCOOHOCTH K COYYBCTBHUIO M CONEPEKUBAHHIO; COLIMATIBHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOLIEHUS
C IPYTUMH JIIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3penaTb KOH(IUKTHIL.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oO0ydenus B 10 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y OOYYAIOLIHXCS
YMEHUM:

J€MOHCTPHPOBATh Ha IIPUMEPax poJib U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOM HayyHOU KapTUHBI MUPA, B pa3BUTHH COBPEMEHHOMN
TEXHUKH W TEXHOJOIMH, B NPAKTUYECKOH NEATENbHOCTH JIIOJCH; YYWUTBHIBATh I'PAaHMLbl NPUMEHEHHsS M3Y4YEHHBIX (U3NYECKUX MOAETEH:
MaTepHuajibHas TOYKa, MHEpLHUalbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEJO, UACANbHBIM ra3, MOJEIU CTPOCHHUS Ia30B, KUAKOCTEH U
TBEPIBIX TEJI, TOUYCUHBIN JIEKTPUUYCCKHIA 3apsi]l IPU pelIeHUu (PU3HMUECKUX 3a/ay;

pacrio3HaBaTh (huznyeckue sBICHUA (MPoLecchl) U OOBICHATh MX Ha OCHOBE 3aKOHOB MEXAHMKH, MOJEKYISIPHO-KMHETHYECKOH Teopuu
CTPOEHUS BEILECTBA U IEKTPOJUHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSMOJIMHEHHOE JIBUXKEHUE, CBOOOAHOE MaICHUE Tell, ABUKEHHE O
OKPY>KHOCTH, MHEpLIUs, B3auMoieicTBue e, 1udpdy3us, O6poyHOBCKOE ABHIKEHHE, CTPOCHUE KUAKOCTEH U TBEPBIX TeJ, U3MEHEHHE 00bEMa Tell
IIpU HarpeBaHUM (OXJIAKJEHUH), TEIJIOBOE PaBHOBECHE, UCIIApEHHE, KOHICHC AU, TUIaBJIeHUEe, KPUCTAUIN3alUs, KUIICHUE, BIa)KHOCTh BO3yXa,
IIOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYyZE, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHs Ta3a B HM30IIPOLECCax,
AIIEKTPHU3ALHMS TeJ, B3aWUMOJEHCTBHE 3aps/iOB; OMMCHIBATH MEXAaHHMUYECKOE IBMKEHUE, MCIONB3YS (H3MUECKHE BEIMYMHBI: KOOpPJHMHATA, MYTh,
nepeMelleHe, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CHJIa, UMITyJIbC Teld, KHHETHYECKas: SJHEePrus, OTCHLIUAIbHAs YHEPrus, MeXaHudeckas padoTa,
MeXaHU4ecKasi MOITHOCTh; NPY ONMCAHUH MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICIT HCIIOJIB3YEMbBIX BEIMYWH, HX 0003HAYCHHS W CIMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYUHY C APYTUMHU BEITMYMHAMU; ONUCHIBATH U3yYEHHBIE TEIUIOBbIE CBOWCTBA TEI U
TEIUIOBbIE SIBJICHUS, UCIOIb3Ysl (PM3MUECKHE BEIMYMHBIL: JIABJICHUE Ta3a, TEMIIEpaTypa, CPEAHSS KUHETUYECKasi SHEPTusl Xa0OTUYECKOTO ABM)KEHHUS
MOJIEKYJI, CPEIHEKBaJpaTUyHas CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss HHeprus, pabora rasza, Kod()(UIMEHT MOJIE3HOrO
JeWCTBUSL TEIUIOBOrO JABHUraTels; NMpH OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIl CMBICI HCHOJIb3YyEMbIX BEJIWYMH, MX OOO3HAUYEHUs U
€IMHUIIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C JIPYTMMHU BEJMYMHAM; ONMCHIBATH U3yYEHHBIE HJIEKTPUUYECKHUE
CBOWCTBA BEIIECTBA U 3JIEKTPUUECKUE SBICHMS (TIPOLECCHI), MUCIONIB3Ys (PU3NYECKHE BEIMUMHBL: SJIEKTPUUYECKHM 3apsfl, 2JIEKTPUUECKOe MoJe,
HanpsHKEHHOCTD MMOJIs1, MOTEHIIUA, Pa3HOCTh MOTEHIMAJIOB; IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCHOIb3YEMBIX BEIUYHH,
uX 0003HAYEHHUs U €UHUILIBI, YKa3bIBaTh (POPMYJbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYI0 BEIMUYMHY C IPYTMMH BEIMYMHAMH; aHaIU3UPOBAThH
¢u3nyeckre Npoueccsl U SBICHUS, UCTIONb3Ys (PU3NYECKHE 3aKOHBI U MPUHIMIBLL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAaHEHNs MEXAHUYECKOW YHEPTUH, 3aKOH COXPAHEHHs UMITYJIbCA, IPUHIINI CYNTEPHIO3ULIMHA CUJI, IPUHIINAII PABHOIIPABHS MHEPIMAJIBHBIX
CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETHYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ia30BbIE€ 3aKOHBI, CBSA3b CPEIHEN KNHETUYECKON SHEPTHH TEIIOBOTIO
JBUKEHHSI MOJIEKYJ C a0COIOTHOM TeMrepaTypoil, epBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHMsI AJIEKTPUYECcKOoro 3apsijaa, 3akoH Kyona,
IIPU 3TOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MAaTeMaTHYeCKOE BhIpaKEHHE U YCJIOBUS (TpaHHIlbl, 00JIaCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE PUHLIUIIBI ACHCTBUS MALIMH, TPUOOPOB U TEXHUUECKUX YCTPOHCTB; pa3anyaTh YCIOBHS UX O0€30MMaCHOTO UCIOIb30BAHUS B
HOBCGI[HGBHOﬁ JKU3HHU,; BBINIOJIHATH SKCIICPUMCHTEI 110 UCCIICAOBAHHUIO (bH?;H‘-IeCKI/IX SIBJICHUM U

MPOIIECCOB C HCIOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHH, MpH 3TOM (OPMYIHMPOBaTH MpolieMy/3anady M THIOTe3y y4eOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYAOBaHUS, IPOBOAUTE OMBIT U (DOPMYITHPOBATH BBHIBOJIBI; OCYIIECTBIIATD MPSIMBIC U
KOCBCHHBLIC HU3MCPCHUA (I)I/I?;I/I‘-IGCKI/IX BCJIMYHMH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIBHEINA CIIOCO0 U3MCPCHUA U HCIIOJb30BaTb M3BCCTHBLIC MCTObI
OLICHKH HOFpCIHHOCTGfI I/I3M€p€HI/If/'I; HCCJIICA0BATh 3aBUCUMOCTU MCIKAY (I)I/I?;I/I‘ICCKI/IMI/I BEiIn4YnHaMu C

UCTIOJIb30BAHUEM IIPSIMBIX U3MEPEHHH, IIPH TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yabTAaThl HOTYUYECHHOH 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJIE TaOIHI U TPaQHKOB, AETATh BHIBOJBI IO PE3yIbTaTaM HCCIEIOBAHUS; COOMIOIATh MpaBMiIa 0€30MacHOro TPy/1a Py IPOBEICHUH
WCCIICIOBAaHMI B paMKaX y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-UCCIIE0BATEIBCKON U MMPOSKTHON JESITETPHOCTH C UCTIOIh30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB U J1a0OpaTOPHOrO OOOpYHOBaHMSA; pellaTh PAcUETHHIE 3a/a4d C SBHO 33JaHHON (DM3UYECKON MOJIEJNIBIO, UCIONb3ys (hU3NYECcKue
3aKOHBI W TPHHLMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/laud BHIOMpPATh (PU3NYECKYIO MOAEIb, BBIACIATH (U3MUSCKHE BEITMYUHBI U (OPMYIIHI,
HEOOXOoJMMBIE sl €€ pelleHHs, MPOBOAUTH PacdEéThl M OICHHWBATh PEATbHOCTh IOJYYEHHOTO 3HAueHHs (U3UYECKON BEIMYUHBI, PEIIaTh
Ka4eCTBEHHBIC 33/1a41: BEICTPAUBATh JOTMYECKU HEITPOTHBOPEUMBYIO LIETIOYKY PACCYKICHUI C ONOPOI Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3nYecKue sBICHNUS;

HCIIOJIB30BaTh IIpU PCIICHHUU y‘-Ie6HbIX 3aaa4 COBPCMCHHBIC I/IH(I)OpMaIlI/IOHHI)IG TCXHOJIOTUM OJId TIIOMCKa, CTPYKTYpUpPOBAHMA,
MHTEPIIPETAllMd W TPEACTAaBICHUS Y4eOHOW M Hay4YHO-TIONMYJISIPHOW HH(MOPMALUH, MOJYYEHHOH W3 Pa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMAINIO; TPUBOJUTH IPUMEPHI BKJIaJJa POCCUICKHUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHM U TEXHOJIOTHI; MCIIOJIB30BaTh TEOPETHUECKUE 3HAHMS I10
¢u3uke B TMOBCEAHEBHOM XM3HM i1 oOecrieyeHHss O€30HMacHOCTH MpH OOpalleHHH ¢ NMpUOOpaMH U TEXHUYECKMMHU YCTPOWCTBAMHM, JUIS
COXpaHEHHMS 3/10pOBbs M COOJIOACHUS HOPM SKOJOIMUECKOTO MOBEIEHUS B OKpY Kalollel cpefie; padoTaTh B TPYIIE C BHIIOIHEHUEM Pa3IHUHBIX
COLIMAJIBHBIX poJIeH,

IUTAHUPOBATh pabOTy rPYIMIIbI, pallMOHAIBHO paclpeaeiaTh 003aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlLlUsAX, aJleKBAaTHO
OLIEHUBATh BKJIAJ KaX/10T0O U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTPUBAEMOI TPOOIIEMBI.

K koHIy oO0ydenus B 11 kiacce npeiMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh c(HOPMUPOBAHHOCTD Y 0OYYaIOLINXCS
YMEHUH:

JI€MOHCTPHPOBATh HA MIPUMEPAx poJib U MeCTO (PU3UKU B (POPMUPOBAHHM COBPEMEHHOM HayuYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKA M TEXHOJOTHMH, B MPAKTUUYECKOH AEATENbHOCTH JIIOJEH, IeJTOCTHOCTh U €IMHCTBO (PU3NYECKO KapTHHBI MHPA; YUYUTHIBATh I'PAHHIIBI
NPUMEHEHHS HM3YYEHHBIX (PU3UUECKUX MOJEJEH: TOUEUHBIH 3JEKTPUUECKUH 3apsjl, JIyd CBETa, TOUCUHBI HCTOUHUK CBETa, siJiepHas MOEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO sJipa IpH pelIeHny (PU3HUECKUX 3a7a4; paclo3HaBaTh (GU3HUECKUE SIBICHUS (IIPOLECChl) U OOBACHATH UX



Ha OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKHA M KBAaHTOBOW (PM3HMKH: 3JEKTpHUUECKas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE
JEWCTBUS TOKA, B3aUMOCHCTBUE MarHUTOB, AIEKTPOMArHUTHAs MHIYKIHS, IeHICTBHE MarHUTHOTO TIOJIA HA MIPOBOJAHUK C TOKOM U JIBMKYILIUICS
3apsijl, DIIEKTPOMAarHUTHbIE KOJeOaHWs M BOJHBI, MPSIMOJMHEHHOE pPAacCHpOCTPAaHEHUE CBETa, OTPAKEHHE, IMPEeOMJICHHE, HHTEep(epeHIINs,
mudpakuus W MONSpU3aLMs CBeTa, aucnepcust cBera, (otosnekrpuueckuii 3¢p ekt (PpoTorddexT), cBETOBOE aBlieHHE, BO3HUKHOBEHHE
JMHEWYaToOro CIEKTpa aroMa BOAOPOJAA, €CTECTBEHHAas M MCKYCCTBEHHAs paJMOAKTHBHOCTH;, ONMCHIBATH H3YyYCHHBIE CBOWCTBA BEIIECTBA
(37eKTpUYecKre, MAarHUTHbBIC, ONTHYECKHE, JJIEKTPHUECKYI0 MPOBOAMMOCTb PA3IMYHBIX CPEI) M DIIEKTPOMArHUTHBIE SBJICHUS (TPOLIECCHI),
UCTIONB3Ys (PU3NYECKUE BEIWYMHBL: AIICKTPUUCCKHN 3aps]], CHIIA TOKA, HICKTPUYECKOE HAIPSIKEHUE, IEKTPUUECKOE CONPOTUBIICHHE, PA3HOCTh
MOTEHIIMAJIOB, IEKTPOABIKYIIAs Cujia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJis, cuia Amrepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH,
SHEPrHsl JIEKTPUYECKOT0 M MAarHUTHOTO IOJICH, MEPHOJA M YacToTa KoJeOaHWH B KOiIe0aTeJIbHOM KOHTYpE, 3apsj M CHja TOKa B Ipolecce
rapMOHMYECKUX 3JIEKTPOMArHUTHBIX KOJIeOaHH, (POKYCHOE PacCTOSHHE W ONTHYECKas CWJIa JIMH3bL, IPU OMMCAHUH TNPAaBWIBHO TPAKTOBATh
(U3MUECKUI CMBICII HMCHOJBb3YeMbIX BEIWYHMH, MX OOO3HAYCHMS W €IMHUIIBI, YKa3bIBaTh ()OPMYIIBL, CBS3BIBAIOLIME IAHHYIO (H3HUYECKYIO
BEJINYMHY C JPYTUMHU BeTMYNHAMU;

OIUCHIBATH M3YYEHHbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCHONB3YS (PU3NYECKUE BEINYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YacTOTa CBETa, DHEPrusi M HMMITyJbC (OTOHA, MEPUOJ TONypacmaga, SHEPTHsl CBSI3M aTOMHBIX sJep, NMPH ONHCAHWU TPABUIIBHO
TPaKTOBaTh (U3MYECKUH CMBICT MCHOJNB3YEMbIX BEIMYMH, WX OOO3HA4YEHWs M EAMHHIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIIME JAHHYIO
(GU3MUECKYI0 BEIMYMHY C IPYTMMH BEITUYMHAMH, BBIYHCIATH 3HaYCHUE (DPU3MYECKON BENMYMHBI;, aHATM3UPOBATh (DU3MYECKUE MPOLECCH U
SIBJICHUSI, UCTIONIB3YS (PU3MUECKUE 3aKOHBI U MPUHLHUIIBL 3aKOH OMa, 3aKOHBI TOCJIE0BATEIEHOTO U MapajuIeIbHOIO COeIMHEHNS POBOJHUKOB,
3akoH J[xoyns—JIeHna, 3aKOH 3J€KTPOMAarHUTHOW HMHIYKIIMHU, 3aKOH MNPSIMOJIMHEHHOIO pPaclpOCTpPaHEHUs CBETa, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHBI MPEJIOMJIEHUsI CBeTa, ypaBHeHHe OWHIITeHHa 1 (HoTorPdexTa, 3aKOH COXPaHEHHsI SHEPrHM, 3aKOH COXPAaHEHMsS HMMITYJbCa, 3aKOH
COXPAHEHMs HJIEKTPUUYECKOrO 3apsjia, 3aKOH COXPAHEHUS MAacCOBOIO YHMCIA, MOCTyJIaThl bopa, 3aKOH pajnOaKTMBHOTO pacraja, Mpu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOe BBIPAKEHUE M YCIOBHS (TpaHHIIBI, 00JaCTH) PUMEHUMOCTH; OIIPEIENATh
HaNpaBJICHNE BEKTOPA WHAYKIIUH MarHUTHOTO TIOJIS POBO/IHUKA

C TOKOM, CHJIbl Amriepa U cuiibl JIopeH1a; CTpOUTh M OMMCHIBATh H300pakeHHe, CO3/1aBaeMOe INIOCKUM 3€pKajioM,

TOHKOH JIMH30M; BBIMOJIHATH SKCIIEPUMEHTHI IO UCCIIET0BAHUIO (PU3UUYECKUX SIBICHUH U

MPOIIECCOB C HCMOJb30BAaHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUH: mpH 3ToM (OpMYIHpOBaTh NpoOieMy/3ajady M TUIOTE3y Yy4yeOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYAOBaHUS, IPOBOJAUTE ONBIT U (HOPMYITUPOBATh BBIBOJIBI; OCYIIECTBIIATH NPsMbIE U
KOCBEHHbIE M3MepeHHs] (PU3UYECKUX BEIMYMH, IPU 3TOM BHIOMPATH ONTHMANIBHBIM CIIOCOO M3MEPEHMsS M MCIOJIb30BaTh M3BECTHBIE METOIbI
OLIEHKU TIOTPEIIHOCTEH HM3MEpEHH; HCCIIe0BaTh 3aBUCHUMOCTH (M3WYECKUX BEJIUYMH C MCIOJIb30BAaHMEM MPSMBIX H3MEPEHHI: MpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BHUJE TaONMIl U rpaduKoB, AenaTb
BBIBOJIBI IO pE3yiIbTaTaM HCCIEJOBAaHMS; COOMIOMaTh IMpaBmiia 0E30IMacHOrO TPyAa IPH IMPOBEACHUH HCCIEAOBAHMH B paMKax ydeOHOTo



HKCIEPUMEHTA, Y4eOHO-MCCIEeI0BATEIbCKON M TNPOEKTHOW AEATENbHOCTH C HCIOJIB30BAHWEM H3MEPHUTEIBHBIX YCTPOHCTB U J1a0OPaTOPHOTO
000pyZI0BaHUS; pelIaTh pacuETHBIC 33/1a4M C SBHO 3a/laHHON (PM3UUECKON MOJENbI0, UCTIONB3Ysl (PM3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE
aHaJM3a yCJOBUS 3aJaud BbIOMPATh (DPU3MYECKYIO MOJIENb, BBIACIATH (pU3MUECKUe BEMTUYMHBI U (HOPMYIBI, HEOOXOAUMBIC Ui €€ peLICHHS,
MPOBOJIUTH PACUYETHI M OIICHHWBATH PEATbHOCTH MOJYYCHHOTO 3HAYCHUs (PU3MUECKON BEIIMYMHBI, PElIaTh KA4eCTBEHHbIC 3aJau: BBHICTPAHBATh
JIOTHYECKU HETIPOTHBOPEUUBYIO LIETIOYKY PACCYKICHHUI C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUECKUE SBIICHHUS;

UCMOJB30BaTh MpPU pEIICHHH YYEOHBIX 3a/a4 COBpPEMEHHbIE HWH(POPMALMOHHbIE TEXHOJOTUU IS TOWUCKA, CTPYKTYpUPOBAHHUS,
MHTEPIPETAllMd M TIPEACTABJICHUS Y4Y€OHOH M HAay4HO-TIONMYJISIPHOH HH(GOpMAIMH, TOJYYCHHOH W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
AHATM3UPOBATh MOIY4aeMYI0 HH(POPMALIHIO; OOBSCHATH MPUHIIMUIIBI IEHCTBHUS MAIlIlMH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, PA3IN4aTh yCIOBUS
ux 0e30MacHOro HCIOJIB30BaHHUA B TIOBCEJIHEBHOW JKU3HHW; NPUBOIMUTH NMPUMEpPHI BKJIaJa POCCHUCKHX M 3apyOekKHBIX YYEHBIX-(PH3UKOB B
pa3BUTHE HAYKH, B 00bSICHEHHE IPOLIECCOB OKPYKAIOLIET0 MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOIMH; MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 10
¢u3uke B IMOBCEJHEBHOM XHM3HM Al obOecreueHHss O€30MaCHOCTH NIpU OOpallleHMH ¢ NMpuOopaMu U TEXHHYECKMMHU YCTPOWCTBAMHM, IS
COXPAHEHHUs 3/10pOBbs U COOJIOZICHHUS HOPM HKOJIOTHUECKOTr0 MOBEICHUS B OKpY’Karollel cpejie; paboTaTh B IPYIIIE C BBIITOJHEHHEM Pa3InYHbIX
COLMAJIBHBIX POJIeH, IIaHUPOBaTh pabOTy IPYMIbI, PAllMOHAIBHO paclpeeiaTh 0053aHHOCTH U IJIAHUPOBATh JEATENILHOCTh B HECTAHAAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLICHUBATh BKJIAJl KQXKJI0T0 U3 YYaCTHUKOB IPYIIIbI B pEIlIEHUE paccMaTpuBaeMoil IPOOIeMBI.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KosauuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHHe Pa3/1e/ioB U TeM (uudposrie)
Ne m/m NPOrpaMMBbI Beero Kontpoabnbie | Ipakrnueckme | 00pasoBarebHble
padoThI padoThI pecypceel

Pa3znen 1. DU3UKA U METO/JbI HAYUHOI'O TIO3HAHUS
11 5 L bubmuorexa [JOK

: ®du3nKa ¥ METOIBI HAYYHOTO TTO3HAHUS https://m.eds00.ru/7f41bf72

Wroro no pazneny 2

Paznea 2. MEXAHUKA

bu6mmoreka [IOK

2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
29 . bu6mmoreka [IOK

' Jluramuka https://m.eds00.ru/7f41bf72
23 6 L 1 bu6mmoreka [IOK

' 3aKOHBI COXPAHCHNA B MCXaHHKE https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuotexa [JOK

TEOPHH

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



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

bu6mmoreka [IOK

3.2 OCHOBEI TEpMOMHAMHKH 10 https://m.eds00.ru/7f41bf72
ArperaTHbI€ COCTOSIHUS BEIIECTBA. bubmuorexa [JOK
3.3 da3oBbIe EPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bubmuoreka [{OK
41 DreKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosaHHBIHM 2eKTpUYECKUM TOK. TOKH B bubnnorexa [JOK
4.2 pa3IMYHbBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB M TeM (undposbie)
Ne n/m NPOrpaMMBbI Beero Kontposbubie | IpakTuueckue | 00pasoBare/bHbIe
padoThI padoThI pecypceel
Pazgen 1. JIEKTPOAUHAMMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHas bubmuorexa [IOK
11 WHTYKIHST 11 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
MexaHU4eCcKHe U JJIEKTPOMarHUTHBIE bubmuoreka [JOK
21 KoJIe0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHnyecKkue 1 AIEKTPOMAarHUTHBIE BOJIHBI bubmuoreka [JOK
2.2 5 https://m.edsoo.ru/7f41c97c
bubanoreka LIOK
23 Onrua 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazneny 24
Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcHOBBI crIELIUAIBHOM TEOPUH 4 bu6mmoreka [JOK

OTHOCUTCIIbHOCTH

https://m.edsoo.ru/7f41c97¢c
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Hroro no pazneny

Pa3zgea 4. KBAHTOBAS ®PU3UKA

5 bubnunorexa LIOK
4.1 DJIeMEHThI KBAHTOBOM OITUKHU 6 https://m.edso0.ru/7f41¢97¢
42 c A bu6mmoreka [IOK
' TpocHHUe aTtoMa https://m.edsoo.ru/7f41c97¢
43 A bu6mmoreka [IOK
: TOMHO® 31po 5 https://m.edso0.ru/7f41c97¢
Wroro no pazneny 15
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKU
bubmuoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPO(PU3UKU 7 https://m.eds00.ru/7f41c97¢
Uroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
6.1 O06o0maroree TOBTOPEHHE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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