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AHHOTAIUA

Pabouass mporpamma mno ¢usuke g 10-11 kmacca (0a3oBbIif ypoBeHb) pa3paboTaHa B
COOTBETCTBHUH ¢ TpeOoBaHMIMU DeepaabHOro Tocy1apCTBEHHOTO 00pa30BaTEIFHOTO CTaHJapTa
cpenHero oOmiero o0pazoBaHHMs K IporpaMMaM IO y4eOHBIM mpenmMeram. Peanusyercss mpu
MCTOJIb30BaHNH yueOHHKOB «Pu3nka. 10  kmace» n «dusmka. 11 xmace» . 1. Mskumesa s
o0mieo0pa3oBaTenbHBIX OpraHu3anuii (0a30BbId ypoBeHB). B Hell yd4TeHBI OCHOBHBIE WIEU U
TIOJIOKEHHST TIPOTPaMMbI (DOPMHUPOBAHKSI M PA3BUTHS YHUBEPCAJIBHBIX YYEOHBIX ACHCTBUU IS
cpeaHero obmero oopa3oBaHus U coOJIIOIeHA IPEEMCTBEHHOCTh € MPUMEPHOI MPOrpaMMoN 110
(bu3uKe 711 OCHOBHOT'O 00IIIer0 0Opa3oBaHUsI.

Pabowast mporpamMma KOHKPETH3UPYET COJEp)KaHHE TNPEAMETHBIX TeM, IMpearaert
pacripenienieHne y4eOHBIX YacoB IO pasliesiaM Kypca, IOCIEeT0BATENIbHOCTh M3YYEHUS TeM U
pa3fenoB ¢ y4€TOM MEXKIPEIMETHBIX CBA3€H, JOTMKH Y4eOHOro mpolecca, BO3PACTHBIX
ocoOeHHocTel yuamuxcs. OmnpenenéH Takke NepedeHb JAEMOHCTpalUid, JabOpaTOpPHBIX U
KOHTPOJIBHBIX PadoT.

[Tporpamma BKJIIOYaeT MOSCHUTENIBHYIO 3AIHCKY, IUNITAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca -
JMYHOCTHBIE, METANpeIMETHBIE U MPEIMETHBIC, OCHOBHOE COZACpKAHUE Kypca, TeMaTHYECKOe
TUTAHUPOBAHKE C OTPEICIIEHNEM OCHOBHBIX BHJIOB JAEATEIEHOCTH YIEHUKOB.

HHOACHUTEJBbHAA 3AIIUCKA

[MporpamMma 1o ¢u3wmke 0a30BOrO0 YpOBHS Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHWs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUM K pe3yabTaTaM OCBOECHHS OCHOBHOM
oOpasoBaTenbHON Tporpammel, mnpenactaBieHHbix B PI'OC COO, a Takke ¢ ydé€rom
¢benepanpHOl pabouell IporpaMMbl BOCIHTaHMS M KOHLENIUM IpenofaBaHUs YyueOHOTo
npeamera «®Pusznka» B o0Opa3oBaTeNbHbIX opraHm3anusx Poccuiickorr  dDexnepanuu,
peanu3yoImx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

CopepxaHue mnporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOydarommuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOrO oaxoAa. [Iporpamma no ¢pu3nke COOTBETCTBYET
tpeboBanusiM GPI'OC COO k mIaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pesynbraTaM OOydeHHs, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb peaau3all MEKIIPEIMETHBIX
cBsizel (U3MKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMHM IpeaMeTamMu. B Helt ompenensorcs
OCHOBHBIE 1I€IM M3y4eHHUsi (U3MKH Ha YPOBHE CpelHEero oobmero o0Opa3oBaHus, MJIaHUPYEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (HM3MKH: JMYHOCTHBIE, METallpeIMETHbIe, INpeIMEeTHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:



IUTAHUpYeMble pe3yJbTaThl OCBOGHMA Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIPEIMETHBIE PE3YIIBTATHI TI0 TO/1aM 00 yUCHHS,
coaepxanue yueOHoro npeamera «Pu3uKa 1no rogam o0ydeHuUs.

®dusnka Kak Hayka o Hanbosee o0IMUX 3aKOHAX MPUPOJIBI, BBICTYIAss B KA4ECTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpYXKaloIleM MHUpe.
[IkonpHBIH Kypc (GU3UKH — CHCTEMOOOPA3YIOUIMIl 11 €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, IOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, ¢usmdeckoir reorpadueir u acrponomueil. Mcnonbp3zoBaHue U akTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHMH ONpeAesieT XapakTep U pPa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUII B cQepe SHEpreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJY4YEHHs HOBBIX
MaTepHaJIOB C 33JaHHBIMU CBOMCTBaMHU U Apyrux. Mzyuenue GU3MKu BHOCUT OCHOBHOW BKJIAJ B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa 00yJaronuxcs, B popMupoBaHue yMEHUH
MPUMEHSTh HAYYHBIH METOJI IO3HAHUS TPH BHITIOJHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUH.

B ocHOByY kypca pu3uku 17151 ypOBHS CpeaHero oOmero oopa3oBaHus MOJIOXKEH P UICH,
KOTOpPbIE MO’KHO PacCMaTpUBATh KaK MPUHIIMITBI €T0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SABJISIETCA JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3lesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBEeTCTBUM C HEll MaTepual Kypca GU3UKH 00bETUHEH BOKPYT
¢usnyeckux teopuil. Bemgymmm B Kkypce sBuseTcs (OpMUpOBaHHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuszanus npeanosaraeT UCHOIb30BAaHUE I'YMaHUTAPHOTO
noTeHIana (GU3MIecKor HayKH, OCMBICIICHHE CBS3HM PAa3BUTHS (QU3UKHU C pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU IPoOIeMaMHu.

Hoes npuknaonoii nanpasiennocmu. Kypc GU3uKu npearnonaraeT 3HakOMCTBO C ITHPOKHM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUH N3YYEHHBIX TEOPHH U 3aKOHOB.

Hoes sKronocuszayuu peanusyercs IOCPEACTBOM BBEICHHS OSJIEMEHTOB COJCpKaHUS,
MOCBSAIIEHHBIX 3KOJIOIMYECKUM MNpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TAK)Ke 00CYXKIEHUS MPOOIEM PallMOHATBHOTO MPHPOJIOTIONBE30BAHMS U
9KOJIOTHYECKOI 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUS
ABIAIOTCS (u3nueckue Teopuu ((HOpMHUpPOBAHHE NPEICTABICHUH O CTPYKType HOCTPOECHHUS
¢u3n4ecKoi TeopuH, poiM (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPUPOJE, IPAHULAX HNPUMEHUMOCTH TEOPHi, /Uil ONMMCAHUS €CTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeNFHOCTHBIN MMOX0/] B Kypce (PU3UKH peanu3yeTcs MPekae BCEro 3a CUET
OpTaHW3alluH IKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydatrontuxcs. J{ims 6a30Boro ypoBHsS Kypca
(U3MKH — 3TO HCHOJB30BAHHWE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3nke OOBEAWHEHBI B OOLIUN CIUCOK
YUCHHUYECKUX MPAKTUUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJISI M OIIGHKH, OCYIIECTBISIETCSI YYaCTHHKaMH 00pa3oBaTEIBHOTO
nporecca UCXoas U3 0COOCHHOCTEH TUIAaHUPOBaHUA U OCHalleHus kabuneta ¢uzuku. [Ipu sTom
obecrieunBaeTCs OBJIAJCHUE OOYYAIOIIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (PM3UYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO MPOBEpPKE
IIPEJUI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yIeNseTcs PEICHHIO pacu€THBIX W KayeCTBEHHBIX 3aaa4. [Ipu 3Tom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3aJla4M C SIBHO 33JJaHHON (PU3MYECKON MOJEIbIO,
MO3BOJISAIOIINE MPUMEHATh U3YYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJIHOIO paszeina
Kypca, TaK U UHTETPUPYS 3HAHUA U3 Pa3HBIX pa3zenoB. [l KaueCTBEHHBIX 3ajad IPUOPUTETOM
ABIISIIOTCSL  3aJaHUsl Ha OOBSICHEHHWE TMPOTEKaHWA (U3NYECKUX SIBICHUA M MPOIECCOB B
OKpy’Karollel >KU3HHU, TpeOyromue BblOOpa (u3nueckod MoAeNH JUIsl CUTyallud IPAaKTHKO-
OPUEHTUPOBAHHOT'O XapaKTepa.



B coorBerctBun ¢ T1peboBanmsmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreyeHn0 ydyeOHOro rmpoiiecca 0a30BbIl YypoBeHb Kypca (DHM3HKH HAa YpPOBHE CpPETHETO
o0miero o0pa3oBaHUs TOJDKEH M3y4daTbCs B YCJIOBUSX MPEIMETHOTO KaOuHeTa (DM3MKU WK B
YCJIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYHOro 1uKia. B kabunere
(U3MKU TOIKHO OBITH HE00X0AUMOE JabopaTopHOE 000PYIOBAHUE JIJIs BHITIOJIHEHUS YKAa3aHHBIX
B TmporpamMmMe 10 (U3NKE YUYCHHUECKUX TPAKTHYECKHX pPabOT H JIEMOHCTPAIMOHHOE
o0opyoBaHue.

JeMoHCcTparimoHHoe o0opynoBanue (GOPMUPYETCS B COOTBETCTBUU C TPHHITUTIOM
MUHHMAaJIBHON JOCTAaTOYHOCTH M 00ECHEeUnBACT MOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe Mo
(¢u3MKe KIIOYEBBIX JAEMOHCTpALUN i HCCIEeNOBaHUS HM3y4yaeMbIX SIBJICHHM M IPOIIECCOB,
HMIHMPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe oOopyaoBaHWE IJisi yYEHUUYECKHX MPAKTUYECKHX paboT (opmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyJaronuxcsi. TeMaThyeckre KOMILIEKTHI J1a0OpaTOPHOTO OOOPYAOBaHUS JIOJDKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

(dbopMupoBaHHEe WHTEpeca M CTPEMJICHUS OOYyJaromMXCS K HAydYHOMY M3yYEHHUIO TPHUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPECTABICHUNA O HAYYHOM METO/IE MO3HAaHUA U (POPMHUPOBAHUE HUCCIIEI0BATENIHCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBJICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3yueHUsS OCHOB CTPOEHHUS MaTepuu
1 pyHIAMEHTAIIBHBIX 3aKOHOB (PH3HKH;

(dbopMupoBaHHEe YMEHUIl OOBSCHATH SBIEHUS C HCIOJB30BAHUEM (PU3NYECKUX 3HAHUM H
HAyYHBIX JI0Ka3aTEIbCTB;

(hopMupoBaHHE TPEICTAaBICHUNA O PONM (DU3UKU IJIsl Pa3BUTHUSA APYTUX ECTECTBEHHBIX HaYK,
TEXHUKH ¥ TEXHOJIOTHH.

JloctxeHne 3TUX Leiedl oOecreduBaeTcs pelIeHHEeM CIEAYIOUMX 3a7ad B MpoIecce
M3YYCeHHS Kypca PU3UKHA HA YPOBHE CPETHET0 00IIero oopa3oBaHus:

MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (HU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYI (H3HKY H
AIIEMEHTHI acTPOPU3UKY;

(dbopMHpOBaHHE YMEHWI TPUMEHSTH TEOPETHYECCKHE 3HAHMSA Uil OOBSICHEHHS (U3NISCKHX
SIBJICHUH B IPUPOJE U ISl IPUHATHS NPAKTHUECKUX PELICHUN B TIOBCEAHEBHOM KHU3HH;
OCBOCHHE CITOCOOOB PEIICHHUS PA3IUYHBIX 33124 C SIBHO 33JJaHHOH (U3MUECKON MOJIENbIO, 3a/1a4,
MOJIPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/laHUe (U3UYECKOM MOJETH, aJeKBATHOH YCIOBHIM
3a/1a4u;

NOHUMaHHe (U3UYECKUX OCHOB U MPUHIMIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOIECCOB, X BIUSIHHS HA OKPYKAIOIIYIO CPENY;

OBJIJICHUE METOJaMHM CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSA M TPOBENEHUS (U3HYECKHX
OKCMEPUMEHTOB, aHAIM3a W WHTEPIPETAl WHQPOPMAIHU, ONpEACNICHHS IOCTOBEPHOCTH
MOJTyYEHHOTO Pe3ybTarTa;

CO3/IaHME YCJIOBUM [JI1 Ppa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIIbCKONW, TBOPYECKOM
JeSITETbHOCTH.

Ha m3ydenue ¢usmkn (0a30BbIi ypOBEHb) HAa YPOBHE CpPEIHETO OOIIETo 0O0pa3oBaHUS
orBoauTcst 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Hezmeno), B 11 kmacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme no (Gpusmke nepeueHs J1abopaTOpHbIX U MPAKTUYECKUX padoT
SBJIIETCS PEKOMEH/IOBAaHHBIM, YYMUTEIb JEJaeT BBHIOOP MpoBeaeHUs 1a00paTOpHBIX padboT u
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIIXCSl.

COJAEPKXAHUE OBYUYEHMUSA



10 KJIACC

Pa3nes 1. ®du3nka u MeToAbl HAYYHOI' O TO3HAHMS

®usuka — Hayka o npupozge. Haydynele MeTonpl IO3HaHUA OKpyXKarouwero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce NO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DPU3HKE.

MopenupoBanue (usnyeckux sBieHuil U nporeccoB. Hayunsle runotessl. Ouznueckue
3aKOHBI ¥ TEOPUU. |'paHUIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIINTI COOTBETCTBHUS.

Pone u mecto ¢u3ukn B (QOPMHPOBAHUM COBPEMEHHOM HAayyHOM KapTUHBI MHpa, B
MPAKTUYECKON EATEIbHOCTH JIFOACH.

Llemoncmpayuu

Amnanorosble ¥ IU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannuyeckoe aBmkeHHe. OTHOCUTENBHOCTh MeEXaHW4YecKoro JBumxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckopocTh (CpelHsii CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U YCKOpPEHHE
MaTEpPUAIILHOM TOYKH, UX MPOEKLIUU HA OCH CUCTEMbI KoopAuHAT. ClI0KEHHE NEPEMEILEHUN U
CJIO’)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBMKeHHe. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILIEHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBo0OoniHOE majieHue. Y CKOPeHHE CBOOOHOTO MAICHHS.

KpuBonuneiinoe paBuxeHue. J[BMKEHHME MaTEPUAIBHOW TOYKM [0 OKPYXHOCTH C
IIOCTOSIHHOM II0 MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopameHus. LlenTpocTpeMurenbHoe yCKOPEHHE.

TexHudeckne yCTpOWCTBA UM IIPAKTUYECKOE IPUMEHEHHUE: CIUIOMETp, [BHKEHUE
CHaps0B, LIEIHbIE U PEMEHHBIE MTEpEIaYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WIUTFOCTPALIMS KHHEMATUYECKUX XapAKTEPUCTHK JBUKEHUSI.

[IpeoOpazoBanue ABIKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXaHH3MOB.

[lagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBmkeHus Tenna, OpOMIEHHOTO MO/ YTIIOM K TOPU30HTY M TOPU30HTAIIBHO.

H3mMepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HamnpasneHnue cKopoCcTH IpU ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yyeHnue HepaBHOMEPHOTO IBHKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnepoBanue  COOTHOIIEHUS ~ MEXAY  IMYTSMH,  HPOMJCHHBIMU  TEIOM  3a
IIOCJIEIOBATENIBHBIE PAaBHBIE IPOMEXKYTKM BPEMEHM IIPHM PABHOYCKOPEHHOM JIBHJKEHHH C
Ha4YaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yyenue aBMKEHUS MIapUKa B BA3KOW KUJKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 TOPU30HTANIBHO.

Tema 2. lunamuxa

ITpuaumn otHocurenbHOCcTH [Nanunes. [lepseiil 3akoH HeroToHa. MHEpLanbHble CUCTEMBI
OTCYETA.

Macca tenma. Cuna. Ilpunumn cynepnosunuu cuia. Bropoilt 3akoH HeroTona i
MaTepuaibHON TOUKHU. TpeTnii 3akoH HproTOHA /17191 MaTepUaIbHbBIX TOYEK.

3akoH BceMHUpHOro TAroteHus. Cuna tsxectu. IlepBas kocMuueckast CKOPOCTb.

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



Tpenue. Buasl Tpenus (mokosi, ckonbxeHwus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus mokos. Kosddumuent tpenus. Cuiia COmpoOTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTHU WM Tase.

[TocTynarensHOE M BpamaTeabHOE ABHKEHUE a0COIFOTHO TBEPAOTO TEA.

MOMEHT cHJIBI OTHOCHUTENIBHO OCU BpaumieHusa. Ilnedo cunbl. YcinoBus paBHOBeECUs
TBEPIOrO Tea.

TexHuueckue yCTpPOHMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JBUXKECHUE
HMCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBNeHNE MHEPIUH.

CpaBHeHHE MacC B3aUMOJICUCTBYIOMIUX TeE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxxeHnue cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(opmarium.

HepecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U TTAJCHUH.

CpaBHEeHHE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIBbKCHUSI.

VYcnoBust paBHOBecHst TBEpIOTO Tesa. Busl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyenue aBuxeHus: Opycka 1Mo HaKJIOHHOH TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIMX B TMPYXHUHE U PE3MHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue yciaoBuid paBHOBECHS TBEPAOTO TEJA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonwvl coxpanenusn 6 Mexanuke

WNmnynbc MaTepuanbHON TOUYKH (TeJa), CUCTEMbl MaTEPHATBHBIX TOYEK. VIMITyIIbC CUITBI U
W3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabora cunbl. MOIIHOCTD CHITBIL.

Kunerndeckass sHeprus MarepuainbHOM TOukd. Teopema 00 M3MEHEHHMHM KHHETUYECKOM
SHEPTHH.

[TorenuunansHast 3Heprus. [loTeHIManpHas SHEPTUs ynpyro AepOpMUPOBAHHON MPY>KUHBI.
[ToTennmanpHas SHEPTHs Tella BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHunanpHBle W HEMOTEHIUANbHbIE CHIBL. CBs3b pabOThl HEMOTEHIHMAIBHBIX CHJ C
W3MEHEHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUIECKOM YHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHME: BOJAOMET, KONEP, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[lepexo MOTEHIIMATBHON YHEPTUH B KHHETUYECKYIO H 0OpaTHO.

Yuenuueckutl sxcnepumenm, rabopamopmvie pabomol

Nzydyenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

UccnenoBanue cBsi3u pabOTHI CHUJIBI C W3MEHEHHEM MEXaHUYECKOW HSHEpruM Tejina Ha
MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Monekyasipuas ¢puznuka u TepMOIMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TTOJIOKEHHUST MOJIEKYISIPHO-KUHETUYECKONW TEOPUH U UX OMBITHOE 00OCHOBAaHUE.
BpoynoBckoe nBmxkenue. uddys3us. Xapakrtep IBHKECHHS W B3aUMOJACHCTBUS YACTHUIL
BemecTBa. MoJiemu CTPOCHMsSI Ta30B, >KHIKOCTEH W TBEPABIX Tel W OOBSICHEHHE CBOMWCTB



BEILIIECTBA HA OCHOBE JTUX Mojenedl. Macca u pasmepsl Mosekyd. KomnuecTBo BemiecTsa.
[Tocrosinnast ABorajipo.

TemnnoBoe paBHOBecue. TeMiepartypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopeny uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJICKYJISAPHO-KHUHETHYECKOU TEOPHH
UAeaJbHOro raza. AOcoNIOTHas TemImeparypa Kak Mepa cCpelHedl KHHETHYECKOH SHEepruu
TEIUIOBOro JBWXKEHHMS dactull raza. Illkama temnepatyp KensBunHa. ['a3o0Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knanelipona. 3akon lanpToHa. M3ompouecchl B HJEalIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. I’ paduyeckoe mpeacTaBieHne HU30MPOLIECCOB: U30TEPMA,
n30X0pa, u3odapa.

TexHuueckne ycTpolcTBa U NPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3blBAIOLIME IUCKPETHOE CTpPOEHHE BemecTBa, (oTtorpaduu MOJEKYI
OPraHUYEeCKUX COCIUHEHUMN.

OmnbrTel 10 TG GY3UN KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JIBHIKEHUS.

Mopens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Monens, nurocTpupyroniasi Ipupoay AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckutl sxcnepumenm, nabopamophsie pabomol

OmnpeneneHre macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HU3MEpEHHH 00BbEMa
KOMHATBI, IAaBJICHUS U TEMIIEPATyphl BO3AyXa B HEU.

HccenenoBanue 3aBUCMMOCTH MEXKLY IIapaMeTPaMM COCTOSTHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucreMa. BHYTpeHHs HEprusi TEPMOJAMHAMHYECKOW CHCTEMBI U
crocoObl € u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHSsI SHEprUsi OAHOATOMHOI'O
MJI€aJIbHOTO Ta3a. Buapl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JydeHHE. Y ebHas
TEIUIOEMKOCTB BelllecTBa. KoIMUECTBO TEIUIOTHI IPU TEIUIONEPEIaye.

[Tonarue o0 aamabatHOoM mpouecce. [lepBrlii 3akoH TepMmoauHamuku. I[IpumeHeHHe
NIEPBOT0 3aKOHA TEPMOJUHAMUKH K u3ompoueccam. I'paguueckas MHTepipeTaus paOoThl rasa.

Bropoii 3akon TepmonunamMukyd. HeoOpaTuMoCTh TPOLIECCOB B MPUPOIE.

Tennoble MamuHbl. [IpuHIUIBL 1eHCTBUS TEMIOBBIX MaluH. [IpeoOpazoBaHus SHEpruu B
TeIUIOBbIX MamuHax. Koagdunuent noneznoro aeictsus teruioBoil Mamuubl. [Hukn Kapho u
ero Ko3((HUIMEHT MOJE3HOro IeHCTBUA. DKOJIOTHYECKHE POOIEMbI TeIIO3HEPTETUKH.

TexHuueckue YCTpoiCTBA M MPAKTUUECKOE MPUMEHEHHUE: [BUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH HSHEpruy Tejla NpPU COBEPIIEHUHM PabOThI: BBUIET MPOOKH M3
OyTBUIKM TOJ JAEMCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3¢pupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUIECOJIEMOHCTpALINS).

W3MeHeHne BHYTpeHHEN sHepruu (TeMrepaTypsl) Teja Ipu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOI'O JIBUraTelIsl.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazoevie nepexodvl

[Tapoo6pa3oBanue u koHaeHcanus. Vcriapenue u kurenrne. AGCONIOTHAS U OTHOCUTEbHAS
BJIQXKHOCTh Bo3/ayxa. HacelmeHHbl map. YaenpHas TeruioTa mapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATYPBI KUIICHHUS OT 1aBICHUS.

Teépnoe teno. Kpucrammdeckue u amopQHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE Martepuanbl. [lnaBneHue M Kpuctamzauus. ¥YaelbHas
TerioTa masieHus. Cyomumanusi.



YpaBHeHHE TEIIOBOTO OanaHca.

TexHu4eckne YCTPOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP MU TICUXPOMETD,
KaJIOPUMETpP, TEXHOJOTMM TMOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHUaioB, U HAHOTEXHOJOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX MapOB.

Kunenue npu noOHUKEHHOM JaBJICHUU.

CrocoObI U3MEpPEHUS BIAKHOCTH.

HaGmroieHre HarpeBaHus U IUIABJICHUS KPUCTAILUTHIECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTaioB.

Yuenuueckuui sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Pasjen 4. DiekTpoguHamMuka

Tema 1. dnekmpocmamuka

OnekTpu3anus Tel. OJNEeKTpUYecKuid 3apsa. JBa BHaa SJIEKTPUYECKUX 3apsiIOB.
[IpoBOAHMKY, TUAEKTPUKHU U MOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUECKOr0 3apsa.

B3aumoneiicteue  3apsgoB.  3akoH Kynona. ToueyHbIl  3JIEKTpUYECKUH  3apsl.
Onextpuueckoe 1mnosie. Hamnpsok€HHOCTh anekTpuueckoro mnousid. [lpuHunun cynepno3unuu
3JEKTPUUECKUX NOJeh. JINHNM HANpsHKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PaGora cun oanekrpocratmdeckoro mons. [loteHmman. Pa3sHOCTh  MOTEHIUANOB.
[IpoBOIHMKYM M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM Touie. [uanexkTpudeckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO KOHAECHcCaTopa. JDHeprus
3apsHKEHHOr0 KOHJIEHCATOPA.

TexHuueckne yCTpONCTBA M IPAKTUUYECKOE IMPUMEHEHHE: 3IIEKTPOCKOII, 3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE S3JEKTPONpPHOOPOB, KOHIEHCATOP, KOMUPOBAIHHBIN
amnmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACHCTBUS 3JIEKTPOMETPA.

B3auMopeiicTBre Ha’IEKTPU30BAHHBIX TEIl.

DIEKTPUUECKOE O0JIE 3apyKEHHBIX TEIl.

[IpOBOJTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTATUYECKAs 3aIIHTA.

JusneKTpuKy B 3J1€KTPOCTATHUECKOM MOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOU[aJM IUIaCTHH,
pacCTOSHUA MEKIY HUMH U TU3IEKTPUIECKON POHULIAEMOCTH.

OHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannwtit 3nekmpuueckuii moxk. Toku 6 paznuuneix cpedax

DONEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOr0 TOKA. MICTOUHMKM TOKa.
Cuna toka. [locToAHHBIN TOK.

Hanpsokenune. 3akon Oma 1151 yqacTka LETH.

DIeKTpUIECcKoe COIIPOTHUBJIICHUE. YaensHoE COIIPOTUBIICHUE BELIECTBA.
[locnenoBarensHOE, TapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTh 3IEKTPUYECKOTO TOKA.

DONEeKTPOABMKYIIAsl CUJIa M BHYTPEHHEE CONPOTUBIICHUE UCTOYHHKA ToKa. 3akoH Oma Juis
TIOJIHOM (3aMKHYTO#) anekTpudeckoit enu. KopoTkoe 3amMbikaHue.

DNeKTpOHHAs MPOBOJUMOCTD TBEPABIX METALIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAIIJIOB
oT Temrneparypbl. CBepXIIPOBOIUMOCTb.

OnexkTpruueckuil Tok B BakyyMe. CBOICTBa 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHass M TPUMECHas MPOBOJUMOCTH TOJTYIPOBOJHUKOB.
CsoiicTBa p—Nn-nepexona. [loaynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUII TOK B pPAacTBOpax M paciljlaBax 3JIEKTPOIUTOB. DJIEKTPOJIUTHUECKAS
JUCCOLanus. DIEKTPOIU3.

DJIeKTpUUYeCcKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MosHus.
[Tna3zma.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
WCTOYHUKH TOKa, OJEKTPOHATPEBATENIbHBIE MPUOOPHI, AJIEKTPOOCBETHTEIbHBIE TPHOOPHI,
TEPMOMETP  COMPOTUBICHUS, BaKyyMHBIH JUOJM, TEPMHUCTOPHl H  (OTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuiibl TOKa U HAPSKEHUS.

3aBUCHMOCTb COMPOTHUBJICHUS LWJIWHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJH
MONEPEYHOI0 CEUEHUsI U MaTepuaa.

CwmenranHoe coeIMHEHUE TPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IEKTPOABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHUE TaJlbBaHHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoli pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi

N3yuenue cMemaHHOTO COeAMHEHUST PE3UCTOPOB.

N3mepeHne  SIEKTPOABMAKYLIEH CHUJIbl HCTOYHMKA TOKA W €ro  BHYTPEHHErO
COTNPOTHUBIICHUS.

Habmroenue anekrponusa.

MexnpeaMeTHble CBSI3U

W3ydenue kxypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COJIePKATEIBHBIX MEXKIIPSIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IIO3HAHUS:
SIBIICHUE, HAy4yHbIH (hakT, rumore3a, (Qu3nMdeckas BETUYMHA, 3aKOH, TEopus, HaOIoJaeHUE,
SKCTIEPUMEHT, MOJICTUPOBAHNE, MOICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CUCTEMBbl  ypaBHEHUH, JuHEWHas ¢QyHKUSA, mnapabdona,
runep6oma, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HX MPOEKIUU HA OCH
KOOPJHMHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexannueckoe JBIKEHUE B JKUBOUM mpupone, auddysus, ocMoc, TEeriooOMeH
JKUBBIX OPTaHU3MOB (BUIbI TEIUIONEPEAaun, TEIJIOBOC PABHOBECHE), DJICKTPUUCCKUE SBIICHHS B
YKUBOW MPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, XKUJIKOCTEM K Ta30B, SBJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs TUCCOLAALINS, FaIbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe JBUKEHHUM C HCIOIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUITHAKHA, WCIOJIb30BAaHUE 3aKOHA COXpPAaHEHUS HMITyJbCa B TEXHHKE (pakera,
BOJOMET W JpYrue), JBHUTaTellb BHYTPEHHErO0 CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUM MOJIYYCHHs] COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTepuajaoB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTUYECKas  3allWTa,  3a3€MJICHHE
3JEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, DJICKTPOHArpEBATENIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.



11 KUIACC

Paznen 4. DiekTpoguHamMmnka

Tema 3. Maznummnoe none. In1eKmpomMazHUmMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3aMMOJENCTBHE NOCTOSIHHBIX MAarHuTOB. MAarHuTHOE TOJIE.
Bekrop maruutHOM MHAYKUMHK. [IprHIMI Cyneprio3uuyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
uHAyKIMY. KapTuHa muHui MarHUTHOM WHIYKIIMH TTOJIS TIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe mojie MPOBOJHMKA ¢ TOKOM. KapTuHa JMHMA WMHAYKIUUM MArHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBie NpoOBOJHUKOB C TOKOM.

Cuta Amriepa, €€ MOIyJb M HalpaBIICHHE.

Cuna JlopeHua, e€ Moaynb M HampaBiieHHE. JIBWKeHUE 3apsyKEHHOM YacTUllbl B
OJTHOPOJTHOM MarHuTHOM moJje. PaGora cumer Jlopeniia.

SIBneHne dneKTpOMarHUTHOM MHAYKUUMU. [IOTOK BeKTOpa MAarHUTHOM HWHAYKIUU.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JICKTPOMAarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anexkTpuueckoe moje. DNEKTPOABWKYIIAs CuUjila MHAYKIUM B IPOBOJHMKE,
JBHKYILIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTG. SIBIIEHHE CAMOMHIYKIMH. DJIEKTPOABHKYILAs CHJIa CAMOUHYKIUH.

DHeprusi MarHUuTHOTO TOJIL KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE MOJIE.

TexHudeckne yCTpOUCTBA M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHL, UHIAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJI0HEHUE 3JIEKTPOHHOI'O IIyYKa MAarHUTHBIM I10JIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3anmopeiictBrue 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrepa.

[eiictBue cuiibl JIopeHIIa HA MOHBI JIEKTPOJIUTA.

SIBneHune 3neKTpOMarHUTHOM MHAYKIIMH.

IIpaBuno Jlenna.

3aBUCHMOCTD 3JIEKTPOJABUKYILEH CUJIbl UHIYKLUHUUA OT CKOPOCTHM M3MEHEHHUS MarHUTHOIO
IIOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuui sxcnepumenm, rabopamopmwvie pabomul

N3yyeHne MarHuTHOrO MOJIsL KaTYyLIIKHA C TOKOM.

HccnenoBanue 1eiMCTBUSA IOCTOSSHHOTO MarHATa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JI€KTPOMArHUTHON MHAYKITUH.

Pa3pea 5. Koje0anusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KOJ1e0aHUs

KonebarensHass cuctema. CBoOOAHbIE MexaHW4eckue KojeOaHus. [‘apmMoHuueckue
koneOanuda. Ilepuon, dwacrota, ammautyga U (a3a koneGaHuil. IlpyXMHHBII MasTHUK.
MareMaTiueckuii MasiTHUK. YpaBHEHHE TapMOHMUYECKuX KojeOanuil. IIpeBparieHue sHepruu
MIPY TAPMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHbIE KOJEOAHUS B HJICATBHOM
KojebaTenLHOM KOHTYpC. Awnanorus MCKIAY MCXAaHUYECCKUMH W JJICKTPOMArHUTHBIMU



konebanusamu. @opmyna Tomcona. 3akOH COXpaHEHHUsS DHEPTHHU B UJCATHHOM KOJIeOaTeThHOM
KOHTYpE.

[IpencraBnenue o 3aryxawmux KoneOaHUsX. BBIHYKICHHbIE MEeXaHUYECKHe KoeOaHus.
Pe3onanc. BeiHyX1eHHBIE JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHyCOUJANbHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYTHOE U ACHCTBYIOIIEE 3HAUCHNUE CUJIBI TOKA U HATIPSIKEHUSI.

Tpaucdopmarop. IIpousBoactBo, mepenaya W HOTPEOJICHUE DSIEKTPUUECKON SHEPrHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wucnonb30BaHUs
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHUueckne YCTPOHUCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: DICKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccrnenoBanue mapamMeTpoB KojaebaTenbHONH cHCTEMBI (TIPY>KUHHBIA UM MaTEMaTHIECKHA
MasITHUK).

HaGmronenue 3aryxaronmx KoineOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

HaGmronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHNS.

OcuuiorpaMmbl — (3aBUCUMOCTH  CHJIBI TOKa U HAINpsSDKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIeOaHui.

Pe3onanc npu mocienoBaTeaTbHOM COEAMHEHUHM PE3UCTOpPA, KATYIIKH WHIAYKTHBHOCTH M
KOHJIEHCcaTopa.

Monenp IMHUY 37IEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnepoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOAHUM I'py3a HA HUTH OT JUIMHBI HUTHU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOT0 TOKa B ILENM M3 IOCIENOBAaTEIbHO COECIUHEHHBIX
KOHJIEHCAaTOpa, KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

Mexanuueckue BOJHBI, YCIOBHs pactipoctpaHenus. [lepuon. CkopocTh pacnpocTpaHeHUs
U JiuHa BOdHBL [lomepeunble W TpoaosibHBIE BOJHBL HMHTepdepenuuss u audpaxuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUSL M3JIYYEHHUS! 3JIEKTPOMATHUTHBIX BOJH. B3aumHas
opueHrtanusi BEeKTOpoB E, B, V B anektpoMaruuTHO#l BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IMpelioMIIeHne, honspusaius, audpakuusa, uHTephepermus. CKOPOCTbH
3JICKTPOMATHUTHBIX BOJIH.

[[Ixana 31€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 31eKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguOCBA3U U TelleBUACHUS. Paaronokanus.

DNeKTPpOMarHUTHOE 3arps3HEHHE OKPYKAIOIIEH cpebl.

TexHuueckue ycTpoMcTBa M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMArHOCTHMKAa B TEXHHUKE W MEIULUHE, pajap, PajauONpUEMHHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPAHCHUE MTOTIEPEUHBIX U MPOI0JIBHBIX BOJIH.

KoneObmtomnieecs Te10 Kak HICTOUYHUK 3BYKa.

HaGmronenue oTpakxeHus U PETOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeHInu 1 TUPPAKIId MEXaHUIECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmionenue cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHHIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH:  OTPAKE€HUE, IPEJIOMIICHUE,
noJsispu3anus, 1udpakuus, nuaTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonauHeiiHOEe pacpocTpaHEHHE CBETa B OTHOPOHOM Ccpelie.
JIyu cBera. ToueuyHbI HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue M300paxKeHHl B IIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3aKOHBI TIPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbIll yroa IMOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB 6enoro cera. Lger.

ColOuparomue W paccewBaromue JHUH3BL ToHKas auH3a. DOKYCHOE pPACCTOSHHE W
OINITUYECKasl CHJIa TOHKOW JMH3BL. [locTpoeHue n3o0pakeHuil B COOMPAIOINX U PACCEUBAOIINX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIWYEHHE, 1aBa€MOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON OINTHUKHU.

BonnoBass ontuka. WaTepdepenmms cBeta. KorepeHTHbIE HWCTOYHHUKH. Y CIIOBUS
HAOJIOZICHNs] MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakmmonHas pemérka. YciaoBue HaOMIOJEHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMAaTHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tomsipusanus ceera.

TexHuyeckue ycTpoiicTBa M MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, Qoroanmapar,
MPOEKIIMOHHBIN  ammapar, MHKpPOCKOI, TEJEeCKOIl, BOJOKOHHAs ONTHKa, IU(PpPaKIUOHHAS
pemeéTKa, MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHEHOE pacnpoCTpaHEHUEe, OTpaKeHUE M MpejomiieHHe cBera. OnTuyeckue
puOOpBI.

[lonnHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOA.

HccnenoBanue CBOMCTB M300paKCHU B JIMH3AX.

Mopaenu MUKpOCKOIIA, TEJIECKOIA.

HaoGuronenne naTepdepeHim cera.

Habmonenue nudpakuuu ceeta.

HabGmronenue aucnepcun cBeTa.

[TonmyueHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ HOMOIIBIO TU(DPAKLNOHHON PEIETKY.

Habmtonenue nonsipu3aiuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

W3Mepenue nokasaress IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB U300paXKeHUM B JIMH3aX.

Habmtonenue nucnepcun ceera.

Paznen 6. OcHOBBI crienMaJIbHON TEOPUU OTHOCUTEIHLHOCTH

['panubl MPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [loCTynaTbl cnenHalbHOW TEOpUHU
OTHOCUTEIIBHOCTHA: HWHBAPUAHTHOCTb MOJAYJA CKOPOCTH CBE€Ta B BaKyyme, IPUHLHII
OTHOCUTEIBLHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKPAILEHUE JJIHHBI.

DHEprus U UMITYJIbC PEISTUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl € SHEPTHEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs TTOKOSL.

Paznen 7. KBantoBasi puzuka
Tema 1. Dnemenmol Keanmoeoit onmuKu



®otonsl. @opmyna [Inanka cBs3u SHEpruu POTOHA C €r0 YACTOTONH. DHEPrusi U UMITYIILC
(dbotona.
OtkpeiTue u wucciaenoBanue Qorodrpdekra. Omnbitel A. I'. CronmetoBa. 3aKoHBI
dhororddekra. YpaBuenne DitnmteitHa as Gorodddexra. «KpacHas rpanuna» pororddexra.
Hasnenue cBera. OnbiTel I1. H. JIeOenena.
XuMH4yecKoe JeicTBHE CBETA.
TexHuueckue YCTPOWCTBA M NpPAaKTUUYECKOe NpUMEHeHue: (HoTorneMeHT, (OTONATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.
Jlemoncmpayuu
®dotorh ekt Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.
HccrnenoBanue 3aKk0HOB BHENTHETO PoToddeKTa.
CBeTOoaHoOI.
Conneunas 6artapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccestHuro o -4actuil. [lmaHeTapHas
Mozenb atoma. [loctymatel bopa. U3nydyenue n mornomieHne pOTOHOB MpH MEPEXoje aroma ¢
OJIHOTO YpPOBHSI SHEpruum Ha JApyrod. Buabl cnekTpoB. CHeKTp YpOBHEW 3HEpPruM aToMa
BOAOpOAA.
BoustHoBBIE cBOMcTBa yacTull. Bonuel ne bpoiinsa. KopnyckyisipHO-BOJIHOBOM 1yanu3M.
CHOHTaHHOE U BBIHYKIEHHOE U31yYCHHE.
TexHudeckne yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHbIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monenb onbita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
Habmronenue nuHeHvYaThIX CIEKTPOB U3IIYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HaGuroieHne TMHEHYaTOro CIIEKTpA.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTHI, JTOKa3bIBAIOLIIE CIIO)KHOCTb ~ CTpPOEHHUs  sfpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbITHl Pe3depdopaa mo onpeneneHno cocTaBa paJuoaKTUBHOTO U3IIyUEHUS.
CgoiictBa anbda-, 6eTa-, raMMa-u3IydeHus. BiusiHue pagnoakTHBHOCTH HA )KUBBIC OPTaHU3MBI.
OTkpeiTHe poTOHA U HeWTpoHa. HykiionHas mozens aapa I'eiizen6epra—lBanenko. 3apsia
sapa. MaccoBoe uncio aapa. M30Tomnst.

Anbda-pacnaa. DIeKTpOHHBI U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaaMOaKTHBHOIO pacnaja.

OHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.

Snepusle peakunu. Jlenenue u CUHTE3 SAEP.

SAnepubiii peaktop. Tepmosinepusiii cunte3. IlpoOGieMbl M NEpPCHEKTUBBI  sIEPHOM
SHEPreTUKU. JKOJIOrMUECKHUEe aCIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble yacTULbl. OTKpPBITHE NO3UTPOHA.

Metonbl HaOIOEHHS U PETUCTPALIUH YIIEMEHTAPHBIX YACTHULI.

dyHraMeHTalbHbIe B3auMoeiicTBUsA. EqMHCTBO pru3nueckoil KapTUHBI MUpA.

TexHuueckrue yCcTpoMCTBa U NMPAKTHYECKOE NMPUMEHEHHWE: I03UMETp, KaMepa BuiibcoHa,
SJIEPHBIA peakTop, aToMHass boMoa.

Jlemoncmpayuu

CyéTunK HOHU3UPYIOIINX YaCTHUII.

Yuenuueckuu sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hOTOTpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPU3UKH

Otansl  pa3BUTUSA  acTpoHOMMH. llpuknagHOe M MHUPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMHHU.

Bun 38é31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHEThl, UX BUANMOE ABH)KEHHUE.

Conneynas cucrema.

Cosnne. ConHeuHast akTMBHOCTh. McTtounuk sHeprum CosiHIa W 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpPaJIbHBIM KJIACC — CBETUMOCTbY». 3BE3/bI
[JIABHOM TOCIEAOBATENBHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTb» I 3BE3] IJIABHOU
IoCJIeIOBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE IPEACTABICHUS O
MIPOUCXOXKACHUH U 3BOIoIMH COJIHIA U 3BE3]T. DTalbl )KU3HU 3BE3.

Mneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u npmwxenne Coinnia B ['anaktuke. Tumbl
rajgakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B s/Ipax TajJaKTHK.

Bcenennas. Pacimmmpenne Bceenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bbonbioro B3peiBa. PeMKTOBOE U3TydEHHE.

MacmrabHast cTpykTypa Beenennoii. MeTtaranakTuka.

Hepeménnbie npo6iieMbl aCTPOHOMUH.

Yuenuuecxkue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIENICHNUS TI0JIO’KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noaymapus u spKue 3BE3/bI.

HaGmronenus B Teneckon JIynel, utanet, Miegroro [ytu.

O6o0maroiee NnoBTOpeHne

Ponp ¢u3mku M acTpoHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIMAIBLHOW U
THYECKON cdepax [eATeIbHOCTH ueJoBeKa, pojb M MeCcTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PUIUYECKOH Teopuu B (HOPMHPOBAHUU
MpeIcTaBIeHUI 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKON KApTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUIN O IPUPOIE.

MesknpeaMeTHbIe CBSI3U

W3ydenne kypca ¢usumkm 0a3oBoro ypoBHsS B 11 Kimacce OCYIIECTBISETCS C y4ETOM
collep>KaTeIbHBIX MEXIPEIMETHBIX CBS3€Hl € KypcamMH MaTeMaTUKH, OHOJOTHHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYyYHOTO TO3HAHUS:
SBJIEHUE, Hay4HbI (akT, rumnoresa, (usmyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMU Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKLUH,
MIPU3HAKH NTOJ00US TPEYTOJILHUKOB, ONpeAeICHHE TUIOIAAN TUIOCKUX (GUryp u oobéma te.

buonocusa: anektpuyeckue SBIEHUS B JKUBOM Npupojie, KojeOaTeabHbIe [BHUKEHHUS B
KUBOW TNPUPOJE, ONTUYECKUE SIBICHHUS B XXUBOW NpPUPOJE, AECUCTBUE paJuallid Ha JKUBBIC
OpraHU3MBI.

Xumusa: CTpoeHHME aTOMOB M MOJIEKYN, KpUCTaJUIMYECKas CTPYKTypa TBEpPABIX Tell,
MeXaHU3Mbl 00pa30BaHusl KPUCTAIUIMUECKOM peIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3eMJIH, 3aJIe)KM MAarHUTHBIX pyZ, (OTOCHEMKA 3eMHON

MTOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSICCHUH.

Texnonozusa: MUHAN ~ BJIEKTpOIEpeiady, TEHepaTop  IEPEMEHHOT0  TOKa,  3JICKTPOJBUIaTElb,
WHIYKIMOHHAS TIeYb, pajap, PaIuoNpuEMHUK, TEICBH30p, aHTeHHA, TenedoH, CBUY-meds, mpoeKInOHHEBIH
anrmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTapesl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUSA



OcBoenne ydeOHoro mpenMera «®Dusnka» Ha ypOBHE CpEIHEro oomero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIODKHO  OOECTICUYHTHh  JIOCTHIKCHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yJabTaThl OCBOCHMSI yuyeOHOro mnpeamera «Pusnka» TOJKHBI OTPa’KaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JTUMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHMEHTAllMi, T[O3UTUBHBIX BHYTPEHHHUX
yOeXIeHHid, COOTBETCTBYIOIIMX TPAJUIUOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIecTBa,
paciMpeHue >KMU3HEHHOTO OIbITa M OIbITa JESATENIbHOCTH B MPOIECCE peall3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIHHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’kIaHCKOro BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh ~ TPAXKIAHCKONH TO3MIMKM OOYYaIOMIErocs Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUIICKOr0 0OIIECTBa;

NPUHATHE TPAIUIMOHHBIX OOIIEYETIOBEYECKIX TYMAHUCTHYECKUX M JEMOKPATHUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEILHOCTh B HHTEPECaxX TPa)KTaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMA HWHCTHUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSMHU 1 Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHOHN M BOJIOHTEPCKOU JIEATEITHHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTD POCCHICKOM IpayKTaHCKOW UICHTHYHOCTH, MATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYAApCTBEHHBIM CHMBOJIAM, TOCTHXKEHUSIM POCCHUHUCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICH
Ha MOpaJTbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCATCIIEHOCTH YUEHOTO;

OCO3HAaHME JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETro;

4)3¢TeTHYECKOTr0 BOCTIMTAHUS

ACTETUYECKOE OTHOILIECHUE K MHUPY, BKIIOUYAsi ICTETUKY HaAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3nueckoi HayKe;

5) Tpy10BOT0 BOCTIMTAHMSA:

HHTEpEC K pasIudyHbIM  cdepaMm NpodecCHOHATBHON ACSITeILHOCTH, B TOM YHCIEC
CBS3aHHBIM C (U3MKOW W TEXHHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymyIIei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00NACTH (DM3HUKH Ha
MPOTS)KEHUH BCEW JKU3HU,

6) 3K0JIOrHYeCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HaHUE IJIOOAJLHOTO Xapakrepa
9KOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE M OCYIIECTBJICHUE JEWCTBUH B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS
LI€JIEW YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciiupeHHe OmbITa JESTeNbHOCTH JKOJOTMYECKOW HamnpaBJI€HHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 110 PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTus GU3NUECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAYYHOU JESITeIbHOCTH, TOTOBHOCTh B MPOIECCE M3YUYCHUS (PUUKH
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO e TENbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.



METAIIPEIJMETHBIE PE3YJIBTATbBI

IMo3naBaTebHble YyHHBePCcAJIbHbIE YUeOHbIE TelCTBUSA
ba3oBble JlornyecKkue 1eMcTBUA:

CaMOCTOATENIBHO (OPMYIMPOBATh M aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpeNeNATh 1eNU 1eATEIbHOCTH, 3aaBaTh IapaMeTpbl U KPUTEPUH UX TOCTUKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pACCMATPUBAEMBIX (PU3HUECKUX SBJICHUSAX;

pa3pabaTbIBaTh IJIaH peLIeHHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepHaIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUH JeSATETbHOCTH;

KOODJIMHUPOBAaTh U BBIOJHATH pabOTy B YCIOBUSX pPEANBHOIO, BHUPTYAIbHOTO M
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIUICHUE TP PELLICHUH )KU3HEHHBIX ITPOOIIEM.

Ba3oBble uccienoBarebcKue 1eiicTBUS:

BJIaJIeTh HAayYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHM U METOAaMU (U3UUECKOIl
HAYKH;

BJIaJIeTh HaBbIKAMH Y4eOHO-HCCIIe10BaTEIbCKON U MPOEKTHOW JEATENbHOCTH B 00JIACTH
¢u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PEICHUs 3a7a4
(u3n4YeCcKOro copiep kaHusl, MPUMEHEHHIO Pa3IMYHbIX METOI0B MIO3HAHUS,

BJIAJIETh BUJAMHU JESATEIBHOCTH TIO MOJYYCHHWIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
peoOpa3oBaHUI0O U IMPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTyallMsX, B TOM 4YHCIE MpHU
CO3JIJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISBIISATh TPUYMHHO-CJIEJCTBEHHbIE CBA3M W aKTyalM3MpOBaTh 3ajady, BbIABUIaTh
TUIOTE3y €€ pemeHHs, HaXOAWTh AapryMEHTHI I JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATH MOJTYYCHHBIC B XO/I€ PEIICHHS 33/[a4l Pe3yJIbTaThl, KPUTHUECKH OI[CHUBATH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBHUTh U (POPMYIMPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHON NESTEIFHOCTH, B TOM
qucie MPU U3Y4YeHUH (DU3HKH;

JlaBaTh OIICHKY HOBBIM CHTYallMsIM, OLICHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb IEPEHOCUTh 3HAHUS 1O (PU3UKE B IPAKTHUECKYIO 001aCTh KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, IPEAJIaraTh OPUrHHAIbHbIE MTOIXObI H PEILICHHS;

CTaBHUTH MPOOIEMBI U 33]]a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PaGora ¢ undgopmaumeii:

BJIaJIETh HaBBIKAMHU IMOJIy4eHUs] MH(pOpMALMU (PU3UUECKOTO COJAEp)KaHHUsA U3 MCTOYHHKOB
pasHbBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh IOMCK, AaHalu3, CHCTEMAaTH3alUI0 H
HHTEpIpeTalnio HHPOPMALMY Pa3IMYHbIX BUJIOB U ()OPM NIPEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(POPMALIHH;

UCIOJIb30BaTh CPEJICTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPIaHM3ALMOHHBIX 3aJad C COOJIOEHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, TMIMEHBI, PECYpcOCOepeKEeHUs, IPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOrOo COJEpX aHHUA B pPa3IUYHbIX (opMaTax C y4ETOM
Ha3HaueHUs WHPOpPMAIMM W LEJNEeBOM ayAMTOpUH, BBHIOMpas ONTUMAIBHYIO (GOpMYy
MIPEICTABICHHS U BU3yaIU3alUH.



KomMyHHKaTHBHBbIE yHUBepcaJbHbIe Y4eOHbIe el cTBUA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (DU3UKHU M BO BHEYPOUHOH IEITETbHOCTH;

pacno3HaBaTh NPEANOCHUTIKH KOH(MIMKTHBIX CUTYaI[Mi U CMATYaTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3pPEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMaHAHON ¥ HHIUBUAYAIbHON pabOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX AEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KI0T0 4iIeHa KOJIJIEKTHUBA;

MNpUHHUMAThL LECIU COBMECTHOM ACATCIIBHOCTU, OPraHU30BbIBATL W KOOPAWHHPOBATH
NefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBJIATh IUIAaH JEHCTBUHM, pacnpelensiTh POJIM C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA M KaXKJI0TO YUYaCTHMKA KOMaHJbl B OOIIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npejylaratb HOBBIE MPOEKTHI, OLIEHUBATh WAECHU C IMO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATH TMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHUTyalUAX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE 1eiicTBUSI
Camoopranmu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NEATEIbHOCTh B 0OJlacTu (DU3MKU U
ACTPOHOMMH, BBISIBIIATH TPOOJIEMBI, CTABUTh U OPMYTUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEUICHUS PACUETHBIX M KavyeCTBEHHBIX 3a]ay, IJIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ y4ETOM UMEIONIMXCA PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U MPEINOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsM;

paciupsaTh paMKH yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEIOUYTECHU;

JIeNaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIGHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO U MPOSBICHUIO HJPYIULIUU B obOiactu  (HU3MKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JI€SITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIQJICTh HABBIKAMH MMO3HABATEIHHOU pedIEeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUN
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

UCIIOJIb30BATh MPUEMBI PEIICKCUU JIJISl OIIEHKH CUTYaIluH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHHS 10 UX CHUKEHUIO;

MPUHUMATh MOTHBBI M ApTyMEHTHI APYTHX MPU aHATU3€ PE3YJIbTATOB JAEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTHI APYTHX MPU aHATU3€ PE3YJIbTATOB JAEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nporiecce gocTrkeHUsT TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 10 (PU3UKE IJIs
YPOBHSI CpeAHEro ob1ero oopa3oBaHusi y o0y4arolIuXcs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJJIEKT, IPeNoaraiomuii copMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAJIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS PAa3BUTHS COOCTBEHHON AYMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;



CaMOperyJInpoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalTUPOBATHCA K DMOIMOHATBLHBIM
W3MEHEHUSM U TPOSBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIKOYAIOMEH CTPEMIICHHE K JOCTH)KCHHMIO LIEIM U YCIEXYy,
ONTHUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKJIFOYAIONIEH CIMOCOOHOCTh TMOHUMATh AMOITMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOICHUS, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEIKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIOIIUX CITOCOOHOCTH BBICTPAWBATHh OTHOIICHHS C IPYTUMHU
JTIOBMU, 3200TUTHCSI, IPOSIBIISATH UHTEPEC M pa3periaTh KOHMIUKTHL

NPEAMETHBIE PE3YJIBTATHI

K xonmy oO6yuyenus B 10 kJiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYJAFOIITUXCS YMECHHM :

JIEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCcTO (HU3UKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKH U TEXHOJIOTHUH, B MPAKTUYECKOU
JIeSITeTEHOCTH JIFOJICH

YUUTHIBATh TPAHUIBl NPUMEHEHUS W3YUYEHHBIX (PU3NYECKUX MOJeJeil: MaTepuaibHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, a0COMIOTHO TBEPIOE TENIO, MACATBHBIA ra3, MOACIU
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AIEKTPUUECKUI 3apsii MPH PEIICHUU
(bu3nUecKux 3a1a4;

pacrnio3HaBaTh (PU3MYECKUE SIBICHUSA (MIPOIECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUS BEILIECTBA M DJIEKTPOAMHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TMajJeHHUE Te,
IBUKCHHE 110 OKPYXHOCTH, WHEpIUs, B3amMmojcicTBue ten, auddysus, OpoyHOBCKOE
JBUKECHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX Tel, WU3MEHEHHE 00BhEMa Ten MpH HarpeBaHUU
(oxytaXkaeHun), TETJIOBOE PaBHOBECHE, HCIIapEHUE, KOHACHC AN, TUIaBJIEHUE, KpUCTaIn3alys,
KHUIIEHHE, BIAKHOCTh BO3/lyXa, MOBBHIINICHUE JABJICHHS raza MpHU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBf3b MEXIy NapaMeTpaMH COCTOSHMS ra3a B H30Mpoleccax, 3JEKTpU3alus Ted,
B3aMMOJICIICTBHE 3apsIOB;

ONMCHIBATh MEXaHUUYECKOE JBIKEHHE, UCMOIb3ysd (U3MUECKHUE BEIMUMHBI: KOOpPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMITYJIbC TeJa, KMHETUYeCKas
SHEprus, MOTEHLMAJbHAsl IHEpPrusi, MexaHudeckas paboTa, MeXaHHYECKass MOIIHOCTb; IMpU
ONMCAaHUM TMPABWIBHO TPAaKTOBaThb (PU3UUECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, HX
0003HaYeHUsI U €IMHUIIBL, HAXOAUTh (POPMYJIBL, CBSA3BIBAIOLIUE JAaHHYIO (DU3HMUECKYIO BEIUUUHY
C ApYTrMMHU BEIUYHNHAMU,

ONMCHIBATh HU3YYEHHbIE TEIJIOBBIE CBOWCTBA TEI U TEIUIOBBIE SIBICHUS, HCIIONb3YS
¢u3nyeckue BeJIMYMHBL: JIABJICHHUE Ta3a, TeMIeparypa, CpeiHss KHHETHYeCKash SHEprus
Xa0TUYECKOT0 JIBUKEHUS MOJIEKYJ, CpeJHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprus, padora ras3a, Kod(pQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU ONMUCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICII UCIIOJIb3YEMBIX BEJIHUUH,
ux O0O0O3HAUeHWs] W EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTUYUHAM;

ONMCHIBATh M3YyYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEILECTBA U JJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTONB3YS (GU3NYECKUE BEIMYUHBI: AJIEKTPUUECKHUI 3apsisl, AJIEKTPUUECKOe MoJe,
HaIpsDKEHHOCTh  I10JIs, IIOTEHLMAJ, Pa3HOCTb IIOTEHLMAJOB; IIPU OIUCAHUU IPaBUIIBHO
TPAKTOBAaTh (PU3MYECKHH CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAUEHUS W EAUHMIIBI;
yKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BETUYNHAMH;

aHANIM3UPOBATh (U3UYECKUE MPOLECCHl U SBJICHUS, UCHOJb3Ys (U3NYECKUE 3aKOHBI U
MPUHLMIIBL 3aKOH BceMHupHOro Tsarorenus, |, Il u 11l 3akonsl HbroToHa, 3akOoH coxpaHeHus



MEXaHUYECKON 3HEPTUH, 3aKOH COXPAaHEHUS! MMITYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJI, TPUHIIUII
paBHOMpPaBUS WHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHUKECHHS
MOJICKYJI C aOCONIOTHON TeMIIepaTypoH, MEpBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JIEKTPUUYECKOro 3apsijia, 3akoH KynoHa, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOe BbIPAKEHUE U YCIIOBUS (TpaHUIIbI, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIUIIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pasnuyaTh yCIOBHs UX O€30MaCHOT0 HCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI 10 MCCIEIOBAaHMIO (DU3UYECKHX SBICHUH M TPOIECCOB C
UCIOJb30BAaHUEM MPSIMBIX M  KOCBEHHBIX H3MEpPEHUH, HpuU 3TOM  (HOPMYIHPOBAThH
npobiemMy/3ajady M TUNOTE3y Y4eOHOro OSKCIIEpUMEHTa, coOupaTh yCTAaHOBKY U3
IIPEI0KEHHOT0 000pY0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BEIBOJIBI;

OCYILECTBIISATh TPSIMBbIE M KOCBEHHBIE HW3MEPEHUS (PHU3UUECKUX BEIWYHMH, TP STOM
BbIOMPATh ONTHMAJBHBIM CIIOCOO M3MEPEHHs U MCIOJb30BaTh W3BECTHBIE METOJbl OLIEHKU
MIOTPEIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BETMUNHAMMU C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTaThl IMOJIY4YCHHOMN
3aBUCUMOCTH (PU3MUYECKMX BEIUYMH B BHUAE TaONUL M TpaUKOB, JeNaTh BHIBOIBI 110
pe3ysbTaTaM HCCIIEJOBaHMS;

cobmoaTh NpaBuia O€30IaCHOTO TpyAa IpH IPOBEACHUU HCCIENOBaHMA B paMKax
y4eOHOTO  IKCIEPUMEHTa, Y4eOHO-MCCIENOBATEILCKOM W MPOEKTHOW JIEATENIbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB 1 1ab0paTopHOro 000py0BaHUS;

pemath pacy€THBIE 3aJauyd C SBHO 3aJaHHON (PU3UYECKOH MOJAENbI0, HCIOIb3YA
¢u3nyeckye 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auM BBIOMPATh (PU3NUYECKYIO
MOJIeNb, BBIACIATH (U3NYECKHE BEIMYUHBI W (OPMYIBI, HEOOXOAMMBIC IS €€ pelIeHHs,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'O 3HaUeHUs (PU3MUECKOM BEIUYHHBI,

peliath KaueCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIETIOYKY
paccyXAeHu# ¢ Onopoil Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCTIONIB30BaTh TPH pEIICHWH YYeOHBIX 3aJad COBPEMEHHBIE HWH(POPMALMOHHBIC
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U TPEICTaBICHUS Yy4yeOHOH u
HAyYHO-TIONYJISIpHOW HMH(OpPMAaNuM, MOTYYCHHON W3 PAa3IMYHBIX HCTOYHHKOB, KPHUTUYECKH
aHaJIU3UPOBATh MOJydaeMyro HH(OpMAIHIO;

MPUBOJUTH NMPUMEPHI BKJIaJa POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHUECKHE 3HaHWs 1O (U3MKE B IOBCEAHEBHOW IKU3HU JUIS
obecrieueHHs O€30MaCHOCTH MTPU OOPAIEHUHU C TPUOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHHUS 310pPOBbs U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOLEH Cpee;

paboTaTh B IpyIIie ¢ BBIMOJHEHHUEM Pa3IMYHBIX COLMATIBHBIX POJIeH, IUIIaHUPOBATh PabOTy
IpyNNbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJl€KBAaTHO OLICHMBATh BKJIAJ KaXKII0I0 U3 YYaCTHUKOB T'PYIIIbI B
pelieHre paccMaTpruBaeMon poOIeMBbI.

K xoniy o0yuenus B 11 ki1acce nmpeiMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHHUI:

JEMOHCTPUPOBATh HAa MpPHUMEpax pojb U MecTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHOMN
Hay4yHOM KapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOM TEXHHMKH M TEXHOJIOTMH, B NMPAKTUYECKOU
NeSATENbHOCTH JIFOJIEH, 1IeTIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIBl MPUMEHEHHs HW3YyYEHHbIX (U3UUYECKUX MOJIENeN: TOUeUHBIH
JNEKTPUYECKUN 3apsij, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MOJENIb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH pelieHnH (PU3NIEeCKHX 3a/1a4;



pacmo3HaBaTh (PU3MYECKUE SIBICHUS (MIPOIECCHI) M OOBICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMHUKNA M KBAaHTOBOW (DM3HMKHU: DJIEKTPUUECKAsT MPOBOIUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBHUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHAYKIMS, JACHCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBIXKYLIMIICS 3apsn,
ANEKTPOMArHUTHBIC KOJICOAHHS M BOJIHBI, MPSIMOJIMHEHHOE pAaCIPOCTpaHEHUE CBETa, OTPAKEHUE,
npenoMiieHne, wWHTepepeHuus, AUPPaKIUs ¢ TOJSIpU3aIUs CBETa, JUCIIEPCUS CBETA,
tdotoanexTpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTHBHOCTD;

ONUCHIBaTh M3YYCHHBIC CBOMCTBA BeIIECTBAa (DJIEKTPUUYECKHE, MATHUTHBIC, ONTHUYECKUE,
INEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U IJIEKTPOMATHUTHBIC SIBICHMS (TIPOLIECCHI),
UCTIONB3Ysl (M3WYECKHE BEIUYMHBI: DICKTPUUSCKUN 3apsi, CHUJa TOKa, OJIIEKTPUIECKOE
HaMpsHKeHUe, JIEKTPUUIECKOe COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAIOB, JIEKTPOIBIKYIIAs CUIIA,
paboTa TOKa, MHIYKLMS MarHUTHOTO MoJjs, cuia Ammepa, cuwia JlopeHla, MHIYKTUBHOCTD
KaTyIIKH, SHEPTUsl JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MepuoJ MU YacToTa KosieOaHui B
KoJe0aTeTbHOM KOHTYpE, 3aps/l U CHJIA TOKa B MPOIECCE TApPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KojeOaHul, (QOKycHOE pacCTOsHME M ONTHYeCKas CWia JIMH3bI, NMPU OMHCAHUU TMPABUIBHO
TPAKTOBAaTh (DU3MYECKHA CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (OPMYIIbL, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

OMUCHIBATh HM3YYCHHBbIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCMONB3yd (pu3nueckue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETAa, SHEPrus W
UMITyJC  (OTOHA, TEPHUOJ| TOJypacmaaa, JHEPrusl CBSI3M ATOMHBIX Sep, TpPU OIHCAHUU
MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIB3YEMbIX BEIMYMH, WX OOO3HAa4YeHUS U
€VHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (U3MUYECKYIO BEIWYHHY C JIPYTHMH
BEJIMUMHAMU, BBIYUCIISATH 3HaUYeHUE (PU3NUECKON BETMUMHBI,

AHATM3UPOBATh (U3MUYCSCKUE TPOIECCHI U SIBICHUS, UCTONB3Ys (U3NYCCKUE 3aKOHBI H
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBATEIBHOIO U MapayieIbHOTO COCAMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIUHEHHOTO PACIPOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWE OUWHIITEWHA I (GOoTodPPeKTa, 3aKOH COXpPAHCHUS DJHEPIHH, 3aKOH
COXpAaHEHHMS WMIIYyJIbCa, 3aKOH COXPaHEHHsI SJCKTPHUUECKOro 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOr0 YHCIa, MOCTyaaThl bopa, 3aKOH pajMOaKTUBHOrO pacnaja, MpH 3TOM pPa3iInyaTh
CIIOBECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXKCHHE W YCIOBUS (TpaHUIIBL,
00yacTH) NPUMEHUMOCTH;

OTIpe/IeNIATh HAIMPaBICHUE BEKTOpPAa WHAYKIIMM MArHUTHOTO TOJS MPOBOJAHHKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U OMHCHIBATH N300pakeHNe, Co3AaBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3NUECKUX SBICHUH M TIPOIECCOB C
WCTIONIb30BAaHUEM  TPSIMBIX U KOCBEHHBIX H3MEPEHUH: Tmpu 3TOM  (POpMyIupoBaTh
npobieMy/3ajady W TUIOTE3y Y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPETI0KEHHOTO 000PYA0BAHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISATh TPSIMbIE W KOCBEHHBIE HW3MEPECHHS (U3UYECKUX BEIMYHH, MPU STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUs W HCIOJIb30BaTh HM3BECTHBICE METOJbI OIEHKU
MOrPENTHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUIA:
IIpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3y/ibTAaThl MOJTYYEHHOH 3aBUCUMOCTHU
(u3MUecKUX BENIMYMH B BUAEC TaOuuil U TpaduKOB, JelaTh BBIBOABI IO pe3ydbTaTam
HCCIIeIOBaHUS;

cobOmonaTh mpaBuia O€30MacHOro Tpyda MPH MPOBEACHUU HCCICIOBAaHUN B paMKax
y4eOHOro SKCIEPUMEHTa, Y4EOHO-UCCIIEIOBATEIbCKOW U  MPOEKTHOW JESATENbHOCTH C
WCIOJIb30BAaHUEM U3MEPHUTEILHBIX YCTPOHUCTB U JIA0OPATOPHOTO 0OOPYIOBAHUS;

pemate pacu€THble 3aJaud C SBHO 3aJaHHOM (U3NYECKON MOJeNblo, HCHONb3Ys
(u3nueckre 3aKOHBI M MIPUHIIMITEI, HA OCHOBE aHaJKM3a YCIOBUS 3a7a4d BBIOUPATH (GU3HUYECKYIO



MOJIeNb, BBIIEIATh (U3NYECKHE BETUYMHBI U (OPMYIBI, HEOOXOAMMBIE i €€ pellcHHs,
IIpOBOIUTH paC‘-IéTBI 1 OOCHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAUCHUA (1)I/I3H‘ICCKOI>'I BCJIINYNHBI;

peuiaTh KAa4YCCTBCHHBIC 3aJa4dM: BBICTPAUBATH JIOTMYCCKU HCIIPOTHBOPCUYHUBYHO ILICIIOYKY
paccyXIeHHH C ONIOPOi Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UICCKUE SIBIICHUS;

UCTOJIb30BaTh MPH pEIIEHUH YYeOHBIX 3aJjad COBPEMEHHbIE HH(POPMALMOHHBIC
TEXHOJIOTHH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALMU U IpeICTaBIeHUS y4eOHOU u
HAyYHO-TIONYJISIpHOW HMH(OpManuy, NOJYYCHHOM U3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
AHATM3UPOBATH IMOTYIaeMYI0 HHPOPMAIIHIO,

OOBSICHATH MIPUHIUIIBI ICUCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3nyaTh
YCIIOBHUS UX 0€30IaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

NPUBOJIUTH NMPUMEPHI BKJIA/a POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAFOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIOJIB30BAaTh TCOPCTHUYCCKUC 3HAHUA 110 (bH?)I/IKC B HOBCGI[HGBHOﬁ KU3HU OJI1
obecnieueHnst 0€30MMaCHOCTH TP OOpAIIEHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMH, JIJIS
COXpaHEHHS 3/I0POBbS U COOIIOICHHS HOPM IKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpeie;

paboTaTh B IpyIIIe C BHITOJHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUTAHUPOBATH padOTy
IpyNNbl, pPalMOHAIBHO pacHpelessiTh OOSf3aHHOCTH U IIJIAaHUPOBATh JAESATENBHOCTH B
HECTAHJAPTHBIX CUTYAIUsAX, aJCKBATHO OICHWBATH BKJAJ KaXJIOTO M3 YYACTHHKOB TPYIIIBI B
peleHne paccMaTprUBaeMon POOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 knacc
Ne | HaummenoBanue pasnenos u teM | Becero | Konrpo | Ilpaktuue ONEeKTpOHHBIE
/T IporpaMMBbI JILHBIC CKHeE (mudposbie)
paboTsl | paboOThI o0pa3oBaTelIbHbIC
pecypebl
Pasnea 1. HAYUYHBIM METO/] TIO3HAHW S ITPUPOJIbI
1 Hayunslit MeTos1 mo3HaHUS 2 but6mmoreka [IOK
HPUPOJIBI https://m.edsoo.ru/
7fA1bf72
Wtoro no paszneny 2
Pa3zpen 2. MEXAHUKA
Kunematuka 5 bu6anoreka LIOK
https://m.edsoo.ru/
7f41bf72
Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/
7f41bf72
3aKOHBI COXpaHEHUS B 6 1 1 bubnuorexa [JOK
MEXaHHKE https://m.edsoo.ru/
7f41bf72
Wroro o pasneny 18
Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [JOK
KWHETUYECKOW TEOPUH https://m.edsoo.ru/
7f41bf72
OCHOBBI TEpPMOAUHAMUKHI 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/
7f41bf72
ArperaTHbl€ COCTOSTHUS 5 bubnuorexa [LIOK
BeiecTBa. Pa3oBbie EPEX0Ibl https://m.edsoo.ru/
7f41bf72




\ Uroro no pazneny

| 24

Paznea 4. JIEKTPOANHAMUKA
DIeKTpOCTaTUKA 10 1 bubmuoreka [JOK
https://m.edsoo.ru/
7f4A1bf72
[TocTosSTHHBIN ANEKTPUIECKUI 12 1 bubnuorexa LIOK
TOK. TOKHM B pa3miuHbBIX cpeiax https://m.edsoo.ru/
7fA1bf72
Hroro no paszneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB IIO | 68 3 3
I[TPOTPAMME
11 kaacc
No | HammenoBanue paznenoB u TeM | Beero | Kontpo | Ilpaktudeck | DneKTpoOHHbIE
n/m IIPOrpaMMbI JIbHBIE ue paboThl (ungpoBeie)
paboThI 00pa3oBaTeJIbHBI
€ pecypchl
Pa3nen 1. 9JIEKTPOJINHAMUKA
MarunuTHOE moJe. 11 1 3 bubnuoteka
DNEeKTpOMarHuTHAasE UHAYKIHS HOK
https://m.edsoo.r
u/7f41bf72
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
Mexanudeckue u 9 1 bubnuoreka
3JIEKTPOMArHUTHbBIE KoJeOaHHs HOK
https://m.edsoo.r
u/7f41bf72
Mexanuyeckue u 5 1 bubnnoreka
3JIEKTPOMATrHUTHBIE BOJIHBI HOK
https://m.edsoo.r
u/7t41bf72
OnTHka 10 3 bubnuoteka
HOK
https://m.edsoo.r
u/7f41bf72
Wroro no pazueny 24
Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
OcnoBel CTO 4 1 bubnuorexa
HOK
https://m.edsoo.r
u/7f41bf72
Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
DNIeMEHTHI KBAHTOBOW ONTHKHU 6 bubnuorexa
L[IOK
https://m.edsoo.r
u/7f41bf72
®dwusuka aToma 4 bubnnoreka
HOK




https://m.edsoo.r

u/7f41bf72

AToMmHOE S1pO 5) bubnmnoreka
L[IOK
https://m.edsoo.r
u/7f41bf72

Hroro no pazgeny 15

Pa3nen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKHU

DJIeMEHTBI aCTPOHOMUU U 7 1 bubnmnoreka

acTpopu3uku HOK
https://m.edsoo.r
u/7f41bf72

Hroro no pazueny 7

Pa3ne

J 6. OBOBIIAIOILIEE IIOBTOPEHHUE

O600maroiee MOBTOPEHUE

4

Hroro no pasgeiny

4

PesepBHOE Bpems

3

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68




		2023-11-20T01:37:10+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МИХАЙЛОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" БУГУРУСЛАНСКОГО РАЙОНА ОРЕНБУРГСКОЙ ОБЛАСТИ




