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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro o0IIero oopa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUW W TpeOOBAaHWUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarensHOW mporpammsbl, mpenactaBieHHBIX B ®I'OC COO, a Takke ¢ yd€Tom
benepanbHOi paboyelt MporpaMmbl BOCHHTAHMS U KOHUEIMUMHU MpEnojiaBaHus yueOHOro
npeamera «®Puszuka» B o0pazoBaTeNbHBIX oOpraHu3amnusx Poccuiickoit dexaeparumy,
peanu3youmx OCHOBHbIE 00pa30BaTENbHbIE TPOTPAMMBI.

CopepxaHue mporpamMmbl Mo (U3MKE HAMpaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4HOU KapTuHbI Mupa oOydaromuxcs 10—11 kmaccoB npu o0yueHun ux pusnuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO mnonaxoxa. IIporpamma mno Qusuke
coorBercTBYeT TpeboBanusM GI'OC COO k maaHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U
MeTanpeaIMETHBIM pe3yJibTaTaM O0yUeHus, a TAKKEe YUYUTHIBAET HEOOXOJMMOCTD pealn3aluu
MEXKIIPEIMETHBIX CBsI3el (PU3UKU C €CTECTBEHHO-HAYYHBIMH yUYeOHBIMU MpeaMeTamMu. B Helt
OTIPENIENAIOTCS OCHOBHBIE LIETU U3yUeHUs PU3MKU Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus,
IUIAaHUPYEMbIE€ pe3yibTaThl OCBOCHUSA Kypca (PU3MKHU: JMYHOCTHBIE, MeETalpeaMETHbIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma o gu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (PU3HKH Ha 6230BOM YPOBHE, B TOM YHCIIE

IpeAMETHBIE PE3YIbTATHI IO TO1aM 00yUYEHHS;

e cojepkaHue yueOHoro npeamera « Ou3uka» no rojgam o0yyeHusl.

du3nka Kak Hayka O HauOoJsiee OOIIMX 3aKOHaX MPUPOJbI, BHICTyIAs B KayecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYUICCTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomem mupe. IlIkonpHbINH Kypc PU3UKH — CHUCTEMOOOPa3yIOMIHA sl €CTECTBEHHO-
HAy4HBIX y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUMN, WM3y4yaeMbIX XUMHUEH, Ouosiorueu, ¢pusndeckod reorpadueit m acTpoHOMUEH.
Hcnonb3oBaHue M aKTHBHOE MpPHUMEHEHHE (PU3MUYECKHX 3HAHUW OMNpEAeNseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA B cpepe SHEPTeTUKU, TPAHCTIOPTA, OCBOSHUS KOCMOCa,
MOJIy4eHHS! HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOWCTBaMU W JApyrux. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJaJl B (OpMUpPOBaHHE €CTECTBEHHO-HAYYHOW KAPTUHBI MHpa
oOyudaronuxcs, B (GOpPMUPOBAHME YMEHUU MPUMEHSTh HAYYHBIA METOJ MO3HAHUS TPHU
BBITIOJTHCHUH UMH YUEOHBIX MCCIICIOBAHUL.

B ocHOBy Kkypca ¢u3MKH JJ1s1 YPOBHS CpelHEro oOmiero o0pa3oBaHMS IMOJIOXKEH Pl
UJEN, KOTOPbIE MOKHO paCCMATPUBATh KaK MPUHLIMIIBI €70 TOCTPOCHHUS.

Hoes yerocmnocmu. B cOOTBETCTBUM C HEH KYpPC SIBISETCS JOTHYECKH 3aBEPIIEHHBIM,
OH COJEP’KUT MaTepual U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUECKOH,
TaK ¥ COBPEMEHHOM (PU3NKH.

Hoesn cenmepanuzayuu. B cooTBeTCTBUM ¢ HeW martepuan Kypca (u3uKu oO0benuHEH
BOKpYT pu3nueckux Teopuil. Beayuum B kypce sBisieTcs GOpMUPOBAHUE MPEJICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. EE  peanmusanuss  Opennosjaraer  MCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NUEeCcKON HAayKH, OCMBICICHHE CBSI3U PAa3BUTHS (U3UKU C



pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU M SKOJIOT HUE€CKUMHU
npobaeMamu.

Hoes npuknaownoiu nanpaenennocmu. Kypc (usuku mnpeamonaraet 3HAKOMCTBO C
IMIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUU M3YYEHHBIX TEOpUM U
3aKOHOB.

Hoesn sxonocuzayuu peanmsyeTcsi MOCPEACTBOM BBEACHUS AJIEMEHTOB COJEp>KaHUs,
MOCBAIIEHHBIX 3KOJIOTUUECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3AHBI C PAa3BUTHEM
TEXHUKM W  TEXHOJIOTUM, a Takke OOCyXIeHHs mnpolieM  palMoHaIbHOIO
IPUPOOTNOIH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (PU3UMKK Ha ypOBHE CpeAHEro o0miero oopa3oBaHus
ABIAIOTCA (pr3nueckue Teopun ((hopMHUpOBaHHE MPENCTABICHUM O CTPYKType MOCTPOCHHUS
¢duznueckoil Teopuu, poiaud (PyHIAMEHTATBHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX
IpEACTaBICHUSIX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTHU TEOPUH, JJIsl ONUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUI U IPOLIECCOB).

CucTteMHO-AESITeNbHOCTHBIN TOAX0A B Kypce (PU3MKH pean3yercsi Mpexae BCEro 3a
Cu€T OpraHU3alK HKCIIEPUMEHTAIILHON 1eATeIbHOCTH o0yuatoniuxcs. J{s 6a30BOro ypoBHs
Kypca GU3MKM — 93TO HCIOJIb30BAaHUE CHUCTEMBbI (PPOHTAJBHBIX KpPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTaOOPATOPHBIX PaboOT, KOTOpPHIE B IporpaMme 1Mo (Hu3rMke 0ObeIUHEHbI B
OOUIMI CHHCOK YUYEHHUYECKHX MPaKTUYeCKUX paboT. BrineneHrne B yKa3aHHOM NEpeuHe
71a060paTOpHBIX PadOT, MPOBOAUMBIX JJI KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU
00pa3oBaTEeNBHOrO Ipollecca HMCXOJs K3 OCOOEHHOCTEH IUIAHMPOBAHMUS M OCHAIICHUS
kabunera ¢usuku. [lpm 3ToM obOecrneunBaeTcsi OBJIAJCHHE OOYYAIOUIUMUCA YMEHUSIMHU
IPOBOJUTHL KOCBEHHbIE M3MEPEHUs, UCCIEAOBAHMS 3aBUCHUMOCTEN (DU3MUECKUX BEJIMYUMH U
MOCTAHOBKY OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAENsSeTcsl pEeIeHUIO Pacu€THBIX U KaUeCTBEHHBIX 3a7ad. [Ipu aTom
JUIS pacy€THBIX 3aJlad MPUOPUTETOM SABIISIIOTCS 3a/Jayd C SIBHO 3aJlaHHON (u3nyecKon
MO/IEJIbIO, TIO3BOJISIFOLIME MMPUMEHSITh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
pasziena Kypca, Tak U UHTETpUPYs 3HAHUS U3 Pa3HbIX pasfenoB. (s KauecTBEHHBIX 3ajad
MPUOPUTETOM SIBJISIFOTCSL 3a/laHusl Ha OOBSCHEHHE MPOTEKaHUs (PU3MYECKUX SBICHUU U
MIPOIIECCOB B OKPY KAOIIEH KU3HU, TpeOyolue Beioopa (GU3uIecKoil MOIENH ISl CUTYallun
PaKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.

B coorBerctBun ¢ TpeboBanuamu PI'OC COO k MaTepuabHO-TEXHUYECKOMY
o0ecrnieyeHuIo0 y4ueOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus TOJKEH U3Yy4aThCsl B YCIOBUAX MPEAMETHOTO KaOMHETa (PU3UKU WU B
YCIOBUSIX HMHTETPUPOBAHHOIO KaOMHETa NpPEAMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
KaObuHeTe (QU3NKKM JIOHKHO OBITh HE0O0XOoauMoe J1adopaTopHOE OOOpYJOBaHHE IS
BBINIOJIHEHHSI YKA3aHHBIX B IMporpaMme Mo (U3MKE YUYEHUUYECKUX MPAKTHMYECKUX pabdoT U
JE€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMOHCTpalMoOHHOE 00O0pynOBaHHE (POPMHUPYETCS B COOTBETCTBHUH C MPUHIUIIOM
MUHUMAJILHON JJOCTaTOYHOCTH M OOECHeYrBaET MOCTAHOBKY MEPEUYHMCIEHHBIX B IPOrpaMme
1o ¢U3MKE KIFOUEBbIX JEMOHCTPALUI ISl UCCIIEIOBAHUS U3yYaeMbIX SIBJICHUH U MIPOLIECCOB,
SMITUPHUUYECKUX U (PyHIaAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.



JIaboparopHoe 000pyAOBaHME JIJISl YICHUYECKUX MPAaKTHYECKUX padboT hopMupyercs B
BU/JIC TEMATUYECKUX KOMILJIEKTOB M 00€CIednBaeTCsl B pacu€ére OJJHOTO KOMILUIEKTa Ha JIByX
oOyuatomuxcsa. Temarnyeckre KOMILIEKTHI J1abopaTOpHOTO 00OpYyNOBaHUS MOJIKHBI OBITH
HOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U HM(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JTabOpaTopHil.

OCHOBHBIMH HEJISIMU U3Y4YeHUsI (PU3MKHU B 00111eM 00pa30BaHUU SBIISIOTCA:

dbopMupoOBaHHE MHTEpEca U CTPEMIICHHS OOy4YaloUIMXCAd K HAyYHOMY H3Y4YEHUIO
IPUPOIBI, PA3BUTHE UX UHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTAaBICHUH O HAyYHOM METOJIe IMO3HaHUA U (popMuUpoBaHUE
UCCIIE0BATEIBCKOTO OTHOLIEHUS K OKPY KAIOIIMM SIBJICHUSIM;

dbopMUpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa HW3Y4YEHHsS OCHOB
CTpPOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHe YMEHUIN OOBSCHATD SIBJICHUS C UCIIOIB30BaHUEM (DU3MUECKUX 3HAHUM
Y Hay4HBIX JI0KAa3aTEJbCTB;

dbopMupoBaHHE TPEICTABICHHUNA O PO (GU3UKU JJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TE€XHOJOTHM.

JlocTikeHre 3TUX 1iesied 00ecreuyrnBaeTCsl pelieHueM CIENYIOIUX 3a/1ad B Mpolecce
U3y4YeHUs Kypca GU3MKU Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus:

NpUOOPETEHUE CUCTEMBI 3HAHUN 00 00IIMX (PU3HMUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKIIOYas MEXaHUKY, MOJEKYJSIpHYI0 (HU3UKY, 3IIEKTPOIUHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTBI aCTPO(U3UKH;

dopMHUpOBaHHE YMEHHUW NPUMEHSTH TEOPETUUECKUE 3HAHUSA I OOBSICHEHMUS
¢u3nueckux SBJICHUW B NPUPOAE U I NPUHATUS NPAKTUUYECKUX PELICHUH B
MOBCEIHEBHOM KU3HHU,

OCBOEHHE CIOCOOOB pEIIeHHs Pa3IUYHbIX 33Ja4 C SBHO 3aJaHHOM (U3MYECKOU
MOJIENIbIO, 3aJa4, IOJAPAa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHUE (QU3NUECKOU
MOJIEIIH, aICKBaTHON YCIIOBUSAM 3aa4K;

MOHUMAaHHE (PU3MUECKUX OCHOB M MPHUHIIMIIOB ACHCTBHUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, NX BIMSHUSA HA OKPYKAIOIIYIO CPENY;

OBJIQJICHHE METOJIaMU CAMOCTOSITEIILHOTO TIJIAHUPOBAHUSI U IPOBEJACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, AaHalW3a M HUHTEpHperauuu UHOOpPMAIMU, OINpPEAEICHUS
JOCTOBEPHOCTH IOJIy4EHHOI'O PE3YJIbTaTa;

CO3/JaHME YCJIOBUM JUIsi DPa3BUTHA YMEHUM IMPOEKTHO-HCCIEI0BATENBCKOMN,
TBOPYECKOU AEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro oOIIero o0pa3oBaHus
otBoauTcst 136 wacos: B 10 kmacce — 68 vyacoB (2 yaca B Hezieno), B 11 kiacce — 68 yacos (2
gaca B HEJIEIIIO).

[IpenmaraeMeiii B miporpamMme Mo (PU3HKE MEPEUYCHb JIAOOPATOPHBIX M MPAKTUICCKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JElIacT BBHIOOP MPOBEICHUS JTA0OPATOPHBIX
palboT U OMBITOB C YUYETOM UHAUBHUIYAJTbHBIX OCOOCHHOCTEN 00yYarOIINXCS.

B yueOHoM 11aHe cpeaHero obmiero oopazoanus npeamer «Pusnkay 6a30BOT0 ypOBHS
BXOJIUT B COCTaB MpeaMETHOM 00act «EcTecTBeHHO-HAYYHBIC TTPEAMETHD».



HexkoTtopsie npakTudeckue paboTel Oy 1y T MPOBOAUTH C UCIIOJIB30BAHUEM 00 0pYA0BAHUS
Ientpa «Touka pocTa», MOCKOJNBKY LleHTp ecTecTBEHHO-HAyYHOW M TEXHOJOIMYECKOU
HanpasyieHHOCTeN «Touka pocTa» oOecreunBaeT peann3aluio 00pa30BaTeabHbIX IPOTrPaMM
€CTECTBEHHOHAyYHOM M  TEXHOJOIMYECKOM  HaIllpaBICHHOCTEH, pa3pabdOTaHHBIX B
COOTBETCTBUHM C TPEOOBAHMSAMU 3aKOHOAATENHCTBA B cdepe 00pa3oBaHUS U C YUETOM
pexomennauuii denepanpsHoro oneparopa yuedHoro npenmera «Dusnkay.

Hcnonb3oBanne o0opyaoBanus «Touku pocta» Mpu peanu3aluy JaHHOW IPOrpaMMbI
MO3BOJIAET CO34aTh YCIOBUS A (OPMHUPOBAHMSA Yy YYalllUXCS €CTECTBEHHO-HAY4YHO,
MaTeMaTUYeCKOl, HWH(OPMALIMOHHOW TIpPAaMOTHOCTH, (OPMHUPYETCS KPUTHYECKOE U
KpEaTHBHOE MBIILIEHUE, COBEPLIECHCTBYIOTCS HaBBIKH €CTECTBEHHO-HAYYHOU
HAIPaBJICHHOCTH, a TAK)KE MOBBIMIAETCS KAYeCTBO 00pa30BaHUsI.

ba3oBblil KOMIUIEKT 000pyaOBaHMs LieHTpa «Touka pocra» mo (QuU3MKe IpelcTaBiIcH
CJIIEAYIOIINMH JaTYUKAMMU:

e Jlatyuk aOCOMIOTHOTO JaBICHHUS.
e JlaTuMK OPOU3BOJUT U3MEPEHUS AOCOIIOTHOTO AABJICHHUS.

YyBCTBUTENBHBINA 3J€MEHT JAaTYMKa BHITIOJHEH Ha 0a3e MOHOJIMTHOTO KPEMHHEBOTO
IIbE30PE3UCTOPA € BHEAPEHHOW TEH30PE3UCTUBHOM CTPYKTYpPOM, KOTOpAas MO3BOJSAET
UCKJIFOYMTh BO3MOYXHBIE TIOIPEUIHOCTH U JOCTUTHYTh HEOOXOANMMON TOYHOCTH U3MepeHHil. B
KOMIUIEKT JaT4lKa aOCOJIOTHOTO [AaBJIEHUS BXOAUT THOKasg repMeTH4yHas TpyOka maiis
HOJIKIIFOUEHUS IITYLepa aTyuKa K 1a00paTopHOMY 000pyA0BaHHUIO.

e JlaTuuk nosioxkeHust (MarHUTHBIN ).

JlaTuuk u3MepsieT BPEMEHHBIE OTPE3KH MEXAYy MOMEHTAMU MPOXOXKICHHS OObEKTa
PAIOM C OECKOHTAKTHBIMU JE€TEKTOPAMHU. bECKOHTAaKTHBIE JETEKTOPBI SBIISFOTCS BHIHOCHBIMU
U KpEITCS HAa METAJUIMYECKOW MJIM MArHUTHOM NOBEPXHOCTU. KOJIM4eCTBO Ocell u3MepeHus
JAaTYMKA MTOJI0KEHUS paBHO 3, TMANa30H U3MEPEHUN MO Kaxka0u u3 ocerd X, Y U Z COCTaBIIsIET
ot 0 10 360 rpan.

KOoMITIEKT COMYTCTBYIOIIMX AIEMEHTOB JUIsl IKCIIEPUMEHTOB 11O MEXAHUKE.

KoMmuiekT comyTCTBYIOMIMX 3JIEMEHTOB JIs1 SKCIIEPUMEHTOB 0 MOJIEKYJIAPHOU (PU3HKE.

KOMIIIIEKT COMyTCTBYIOIMX IEMEHTOB JJIs1 IKCIIEPUMEHTOB 110 2JIEKTPOANHAMUKE.

KOMIIIIEKT CONYTCTBYIOIMX IEMEHTOB JUIsl IKCIIEPUMEHTOB T10 OIITHKE.

e JlaT4yMK TOKa, MAarHUTHOTO IOJIsI, TEMIIEPATY PbI.

Hlupokuit crnekTp UUGPOBBIX AATYUKOB TIO3BOJIAET YUYALIUMCS 3HAKOMHUTCS C
napaMeTpaMu (PU3NYECKOrO0 SKCIEPUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KOJIMYECTBEHHOM ypoBHE. C moMouiplo IU(POBON J1aOpaTOPUM MOXKHO IPOBOJUTH
JUITMTEJIHBIA DKCIIEPUMEHT J1ake B OTCYTCTBHHM JKCIIepuMeHTaropa. IIpu aToM m3mepsiemble
JaHHBIE M PpE3ydbTaThl HUX OOpabOTKH OTOOPaXKAIOTCA HEMOCPEICTBEHHO Ha JKpaHe
KOMIIBIOTEPA.

[udpossie 1a00paTopr MO3BOJISIOT CYHIECTBEHHO YKOHOMUTH BPEMSsI, KOTOPOE MOKHO
HOTPATUTh HAa (POPMUPOBAHUE UCCIIEIOBATEIBCKUX YMEHUN yUalUXCS.



COIEPKAHUE OBYYEHUSA

10 KIIACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT 0 IO3HAHUSA

®Pusuka — Hayka o npupone. Haydynsle MeToApl MO3HAHMS OKpYyXkaromero mupa. Posb
HKCIIEPUMEHTA U TEOPHUH B MPOLIECCe MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue pusnueckux siBjaeHUi U nporeccoB. Hayunsie runoressl. uznueckue
3aKOHBI U TEOPUH. [ paHUIIbI MPUMEHUMOCTH (HU3NUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pons u Mecro ¢uzuku B (HOpMHPOBAHMHM COBPEMEHHON HAyYHON KapTHUHBI MHUpa, B
MIPAKTUYECKOU JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBsie 1 IU(PPOBIE U3MEPUTENBHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYHKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBwkeHue. OTHOCUTEIBHOCTh MEXaHWYeCKoro naBuxkeHusi. Cucrema
otcuéra. Tpaekropus.

[lepemenieHre, CKOpOCTh (CpeliHsAsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUAIbHOM TOYKHU, UX MPOEKIIMUA HA OCH CUCTEMbI KoopAuHAT. CIIOKEHUE MepeMelleHUI
U CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE TIPSIMOJIMHEHHOE ABMXKeHue. [ paduku 3aBuCUMOCTH
KOOPANHAT, CKOPOCTH, YCKOPEHUS, Ty TH U NEPEMEILIEHUS MAaTEPUATBbHOM TOUKU OT BPEMEHH.

CBoOonHOE najieHne. Y CKopeHHre CBOOOIHOTO TaICHUSI.

KpuBonmuennoe nsrxeHue. [[BHKeHHME MaTepUanbHOM TOYKH II0 OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JIMHEWHAasA CKOpocCTh. [lepnon u
yacTtoTta obpanieHus. LleHTpocTpemMuTenbHOE yCKOpEeHHeE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHAOMETD, JIBUKEHHUE
CHapsJI0B, LIETIHbIE U PEMEHHBIE MTEPEIAYUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILTKOCTPALIUS KHHEMATUYECKUX XaPAKTEPUCTUK JIBAKCHMUS.

[IpeoOpazoBaHue IBUKEHUI C UCIIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenune nBmxeHus Tena, OpOmEeHHOTO MOT YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne ycKopeHus: CBOOOIHOTO NaCHUSI.

Hanpagiienue ckopoCTH IpU IBUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopHuie pabomaol

N3ydeHne HepaBHOMEPHOIO IBUKEHUS C LEJIBIO ONPEIEIIEHNS] MTHOBEHHOW CKOPOCTH.

UccnenoBanne  COOTHOUIEHHS  MEXKIY  MyTSIMH, MPOWJCHHBIMHA  TEJIOM 34
MOCJICIOBATEIIbHBIE PABHBIE MPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBHXKEHHUH C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IapyKa B BI3KOM )KUAKOCTH.



N3yuenune nBMXEHUS Tena, OPOIMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH [amwes. IlepBeii 3akoH HrproTroHa. MHepuumanbHbIC
CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnio3unuu cwi. Bropoit 3akon Herorona st
MaTepuagIbHOU TOUKU. TpeTnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOUYEK.

3akoH BcemMupHOro Tsarotenus. Cuna tsoxectu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckojbxkeHus, kaueHus). Cuna tperust. Cyxoe TpeHue.
Cuna TpeHHS CKOJIRKECHHS W cwia TpeHus mokos. Kosddumment Ttpenus. Cuna
COIPOTHUBJIEHUS NIPU JBUXKCHUH TeNa B AKUJIKOCTU WIIH rase.

[TocTynaTenbHOE U BpalaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT Cuibl OTHOCHTENBHO OCH BpaumieHus. [limedo cuibl. YcmoBust paBHOBeCUs
TBEPAOTO TeIa.

TexHHYEeCKHE YCTPOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: MOAIIUITHUKH, JIBUXKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuuu.

CpaBHeHHE Macc, B3aUMOACHCTBYOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CiioxeHue CHiL.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehOpPMAIIUH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO TeNa. BHibl paBHOBECHS.

Yuenuueckuii oxcnepumenm, rabopamopHuvie pabomaol

N3yuenune aBrxeHus: OpycKa 1Mo HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehopMaInH.

HccnenoBanne yciioBHil paBHOBECHS TBEPAOTO Teja, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKonbl cOXpaneHUus 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TEa), CUCTEMbI MaTEPUATbHBIX TOUEK. IMITyJIbC CUIIBI
Y U3MEHEHUE UMIYJIbCa TeIa. 3aKOH COXPaHECHUSI UMIYyJibca. PeakTHBHOE ABUKEHHE.

PabGora cuibl. MOIITHOCTE CHIIBL

Kunerunueckasi sHeprusi MmarepualibHOil Touku. TeopemMa 00 M3BMEHEHUH KMHETHYECKON
DHEPIuMu.

[lotenumanbHast sHeprus. lloTeHuumanbHas SHeEpPrus yOpyro aehopMUPOBAHHOM
npyxuHbl. [loTeHIManLHAs SHEPTHS Tella BOJIU3U MMOBEPXHOCTH 3EMIIH.

[ToTeHumanbHble ¥ HEMOTEHIHANIbHBIE CUJIbI. CBSI3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKOW JHEPTHM CHUCTEMBI Te€l. 3aKOH COXPAaHEHUS MEXAHUYECKOMN
SHEPrUM.



Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTporcTBa U NMPAaKTUYECKOE MPUMEHEHUE: BOLOMET, KONIED, NPy KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[Tepexon noTeHMATBHON YHEPTUM B KHHETUUECKYIO M 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomol

N3ydyenne aOCONIOTHO HEYIPYroro yjaapa ¢ HOMOIIBK JIBYX OJMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIBI C U3MEHEHHMEM MEXaHMYECKOW HHEpruu Teja Ha
IpUMEPE PACTIKEHUS PE3UHOBOTO XKIyTa.

Paszpnen 3. MoJgiekyasipHast pu3nka ¥ TepMOANHAMHUKA

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUA M UX  OIBITHOE
o0ocHoBaHue. bpoyHnosckoe apmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS
qJacTHI] BeriecTBa. Mojaenu CTpOSHHsI Ta30B, KUIAKOCTEH M TBEPIABIX TEN M OOBSICHEHUE
CBOMCTB BEILECTBA Ha OCHOBE JTHUX Moxesnen. Macca u pasmepsl Moiaekys. KommdyecTso
BemecrBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u €€ usamepenue. lllkana remneparyp Llenscusi.

Mopens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKOW TEOpUHU
uaeanbHOro raza. AOCOMIOTHAs TeMmepaTrypa Kak Mepa CpeHell KMHETHYeCKOW IHEpruu
TEIUIOBOTO JABMKEHWs dactul rasa. lllkama temmneparyp KenbBunHa. ['a30Bble 3aKOHBI
VYpasuenue Menaeneesa—Knanelipona. 3akoH JlanbToHa. M30mpoliecchl B HACAIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHUE H30IPOILECCOB:
U30TEpMa, U30X0pa, u300apa.

TexHuyeckue yCTporucTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduud MOJIEKYI
OpraHUYECKUX COCTMHEHUMN.

OmnbiThl 10 AUPPY3UH KUAKOCTEH U TA30B.

Mopenbs OpOyHOBCKOTO JIBUYKEHUS.

Mopaens onbita LTepHa.

OnbIThI, 10Ka3bIBAIOLIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOJIEUCTBUS.

Mojienb, HILTFOCTPUPYIOLIAs IPUPOAY NABJICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThI, WLTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HIC€AILHOTO T'a3a, U30MPOIECCHI.

Yuenuueckuu sxcnepumenm, n1abopamopHule pabomol

Omnpexenenre Macchl BO3JlyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHHH 00BbEMa
KOMHATBI, 1aBJICHHS U TEMIIEPATYPhI BO3IyXa B HEN.

HccenenoBanne 3aBUCMMOCTH MEXKy ITapaMETPaMH COCTOSHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnoevl mepmoouHamuKku



TepMmoaunamuueckas cucteMa. BHYTpeHHsIs SJHEPTHs TEPMOAUHAMAYECKON CUCTEMBI U
cnocobbl e wu3MeHeHus. KommdectBo Temnotel U pabota. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 MJACAJBHOIO Trasa. Buabl Temionepenayu: TEIUIONPOBOJHOCTb, KOHBEKLUS,
U3IIydeHHE. Y IeabHas TEII0EMKOCTH BelecTsa. KonnyecTBo TeIIoTsl Ipy TeIUIonepeaaye.

[TonsitTue 00 amamabGatHOM mporecce. [lepBriit 3akoH TepmoauHamuku. [IpumeneHue
NEepBOro 3aKOHA TEPMOAMHAMUKHU K m3ompoieccaM. 'padudeckas uHTepnpeTanus padoTh
rasa.

Bropoii 3akoH TepmomHamMuky. HeoOpaTuMOCTh po1ieccoB B IPUPOJIE.

TeroBble MammHbl. [IpuHIMNIBL AeWcTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIUIOBBIX MamnHax. KosdduuueHt mosie3HOro AeWcTBUs TEIUIOBOW MAIIWHBI.
Hukn Kapno u ero kodhduIMEHT MOJE3HOro ACUCTBHUS. DKOJOTUYECKUE MPOOIIEMBI
TEIJI0OOHEPTETUKH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: JBUTaTElIb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruu Tella MpPU COBEpPUICHHH PaOOTHI: BBUIET MPOOKH U3
OyTBUIKM IOJ JEHCTBUEM CXKAaTOro BO3AyXa, HarpeBaHue 3(dupa B JaTyHHOU TpyOke myTEM
TpeHust (BUIACOAEMOHCTPALIH ).

W3meHeHne BHyTpEHHEN SHEPTUH (TeMIIepaTypbl) Tejla IPH TEIIoNepe1aye.

OmnsIT 0 aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopnenun mnapoBoil TypOMHBI, ABUTaTels BHYTPEHHEIO CrOpaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomol

N3mepenne yaenpbHON TEII0EMKOCTH.

Tema 3. Azpecammusvie cocmoanun éeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanue u KoHJeHcauus. Mcrnapenue u  kuneHue. AOCOIIOTHas M
OTHOCUTEJbHAs  BJIAXKHOCTH  BO3AyXa. HacelmeHHeld map. VYaenpHas — TeIuioTa
napoo6pa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JaBJICHUS.

Tépnoe Ttemo. Kpucramnmyeckue u aMopdHble Tena. AHU3ZOTPONHUS CBOWCTB
kpucramioB. JKuakme  kpucramiel. CoBpeMeHHble — Marepuanbl. [limaBieHue U
KpUCTAJUIM3alMs. Y IeibHast TeroTa mwiasiaeHus. Cyonumanys.

VYpaBHeHME TemnoBoro OanaHca.

TexHu4yeckue yCTpoOMCTBA M NPAKTUYECKOE NPUMEHEHME: TUIPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHHM IIOJIYYEHUS COBPEMEHHBIX MarepuajioB, B TOM YHCIIE
HAaHOMAaTEPHUAIIOB, 1 HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBolicTBa HACBICHHBIX APOB.

Kunenue npy moHWXKEHHOM JIaBJICHUU.

Crioco0b1 M3MepeHus BIAKHOCTH.

Habntoienue HarpeBaHusl U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTAILIIOB.

Yuenuueckuu skcnepumenm, rabopamopHuie pabomol



N3mMepeHne OTHOCHUTEILHON BIIAXKHOCTH BO3yXa.

Paznen 4. JiieKTpoAMHAMUKA

Tema 1. dnexmpocmamuxa

OnekTpu3anus Tesl. OJIEKTpHUYECKHid 3apan. J[Ba BHAA JIIEKTPUYECKUX 3apsI0B.
[IpoBOOHMKY, TUAIEKTPUKHU U MIOTYITPOBOJHUKHN. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiaa.

BzaumoneiictBue 3apanoB. 3akoH Kysona. ToudedHbll 3IEKTpUYECKUE  3apsil.
Onexrpuueckoe nosie. HanpsxEHHOCTh 3yiekTpuyeckoro mojs. [IpuHomn cyrneprno3unun
ANEKTPUUECKUX MOJeH. JINHNK HanpsKEHHOCTHU 3JEKTPUIECKOTO MTOJIS.

Pabora cun oamekrpoctarmdeckoro mons. [lorenmman. Pa3HOCTH TOTEHIMAIIOB.
[IpoBOOHUMKM W  AWDNEKTPUKUM B DIIEKTPOCTAaTUYECKOM  Tmoje. Jludnexkrpuyeckas
IPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpoEMKOCTh MIIOCKOT0 KOHJIEHCATOpa. JHEpPrus
3apsPKEHHOTO KOHJIEHCATOPA.

TexHHUecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, IEKTPOMETP,
AIEKTPOCTATUYECKAS 3allIUTa, 3a3EMJICHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpy HbIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M NPUHLIMI AEUCTBUA DIIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TT0JIE 3aPSAKEHHBIX TE.

[IpoBOAHUKH B 3IEKTPOCTATUUECKOM MOJIE.

DneKTpocTaTHYecKas 3aluTa.

JINBIIEKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAW TIJIACTHH,
PACCTOSHUSI MEXKAY HUMU U JUAIEKTPUYECKON MPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, n1abopamopHule pabomoi

N3MepeHne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

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

DIIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKA. VICTOUYHMKH TOKA.
Cuina toka. [TocTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ydacTKa LETH.

DIIEKTPUYECKOE CONPOTHUBJICHUE. VY nenpHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBaresibHOE, TApAIEIbHOE, CMEIIIAHHOE COETMHEHUE TPOBOIHUKOB.

Pabora snexktpuyeckoro Toka. 3akoH Jxoyms—JIenna. MOIIHOCTh 3IEKTPUYECKOTO
TOKA.

DNEeKTpoABMKYLIAsl CHia U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSl IOJTHOM (3aMKHYTO#) anekTpudeckoil nenu. KopoTkoe 3aMbikanue.

DJIEKTPOHHAs! MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIEHUS
METaJUIOB OT TemMnepatypbl. CBEPXITPOBOIUMOCTb.

DNeKTpUYECKU TOK B BaKyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBoanuku. CoOCTBEHHAss M NpPUMECHAas MPOBOJUMOCTb MOJIYNPOBOIHUKOB.
CoiictBa p—n-niepexona. [loxynpoBogHHKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B PacTBOpax M paCIIaBaX JJIEKTPOJIMTOB. DJIEKTPOJIMTHUYECKAS
JUCCOLMAaLMs. DIEKTPOIIU3.

Onekrpuyecknuid TOK B razax. CaMOCTOSITENbHBIA W HECAMOCTOSTEIBHBIN pasps.
Monnus. I1na3zma.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: aMIIEpMETP, BOJIBTMETP,
peocTaT, MCTOYHHMKHM TOKa, 3JIEKTPOHArpeBaTelbHbIE HPHUOOPBI, 3JIEKTPOOCBETUTENBHBIE
puOOpbI, TEPMOMETP CONPOTUBIICHHS, BaKYYyMHBII JUOJ, TEPMUCTOPHI U (POTOPE3UCTOPSI,
IIOJIYITPOBOITHUKOBBINA MO/, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenue Cuilbl TOKa U HapsDKEHHUS.

3aBUCUMOCTb COIIPOTHUBIICHMS LWIMHIPUYECKUX NPOBOAHMKOB OT JUIMHBI, IUIOLIAIH
IIOIIEPEYHOTO CEYEHMsI U MaTepuraa.

CMelaHHOE COeIMHEHHUE TPOBOIHUKOB.

IIpsiMoe n3MepeHue AMEKTPOABIKYIIEN CUibl. KOpOTKOE 3aMBIKaHME TraJJbBAaHUYECKOTO
AJIEMEHTA U OLEHKAa BHYTPEHHEr' O COIIPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTHUBIJICHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 2IEKTPOIUTOB.

HckpoBon paspsaa 1 IpOBOAMMOCTb BO3LyXa.

OHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomoi

M3yueHne CMEIaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepeHre BNEeKTpOIBIKYLIEHM CHJIbl HCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmtoienue snekrponusa.

MexnpeaMeTHble CBSA3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 10 kiacce OCYIIECTBISIETCA C Y4ETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTEeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvie nonamusl, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOT'O MO3HAHUS:
ABJICHUE, HAy4YHbIH (akT, TUIIOTE3a, (U3MUecKass BEIUYMHA, 3aKOH, TEOpUs, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOAEIMPOBAHNE, MOJENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMBbl YypaBHEHWH, JmHEeHHas ¢yHKus, mnapadona,
runep6ona, ux rpauku M CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIMU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX IIPOCKLIUU HA
OCH KOOPAMHAT, CJI0KEHNUE BEKTOPOB.

buonozus: mexanndeckoe NBIKEHUE B )KUBOU npupoe, nuddysus, ocMoc, TerioooMeH
KUBBIX OPraHU3MOB (BUIbI TEIUIONEPEAAUHN, TEMIOBOE PABHOBECHUE), IEKTPHUUECKUE SIBJICHUS
B )KMBOU MPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEeIUIOBbIE CBOMCTBA TBEPABIX TEN, JKUJIKOCTEH M ra3oB, 3JEKTPUUYECKUE
CBOMCTBA METAJUIOB, IEKTPOJIUTUUECKAS TUCCOIMAIIUS, T'aJTbBAHUKA.

l'eoecpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHKUEe ABUKEHHUN C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOJUIUITHUKHU, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHMS UMITYJIbCAa B TEXHUKE (paKeTa,
BOAOMET M Jpyrue), JIBUraTteilb BHYTPEHHErO CropaHusi, mnapoBas TypOuHa, OBITOBOM
XOJIOIUIIbHUK, KOHIUIIMOHEP, TEXHOJIOTUHU IMOJYyYEHHUS COBPEMEHHBIX MAaTepUalioB, B TOM
Yycjie HAaHOMAaTepUaJOB, W HAHOTEXHOJOIMH, JJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, OHIIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JjieKTpoAMHAMUKA

Tema 3. Macnummnoe none. In1eKmpoOMacHUMHAA UHOYKUUS

[TocTositHHBIE MarHuThHl. B3anmMoaelcTBHE NMOCTOSHHBIX MAarHUTOB. MarHWTHOE IIOJE.
Bekrop MarmuTHOM wMHAYKUMHU. [IpyHOMn cynepnosuuyMyM MarHWTHBIX IOJIeW. JInHMM
MAarHuTHOW MHAYKIUKU. KapTrHa TMHUI MAarHUTHOM MHIYKLIUH MOJIA IOCTOSTHHBIX MArHUTOB.

MarnuTHo€ 1ojie NpOBOJHHUKA C TOKOM. KapTuHa JWHMI MHIYKIIMX MAarHUTHOTO TOJIS
JUIMHHOTO IPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. B3anmoaeiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAIIPABJIEHHE.

Cuna Jlopenua, €€ MOAyJib W HampaBlieHUE. [[BUKEHHE 3apsOKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHOM nosie. PadoTa cusel JlopeHua.

SIBeHME DNEKTPOMArHUTHOM MHAYKIMH. IIOTOK BEKTOpa MAarHUTHOW WHIYKIMH.
DNEeKTPOABMKYIIAS CUJIA MHIYKIHMH. 3aKOH JIEKTPOMAarHuTHOM nHayKimu dapazes.

BuxpeBoe ayieKkTpuueckoe 1moje. DIJIEKTPOABMXKYIIAS CHIA UHAYKLIWHA B IMPOBOJAHUKE,
JIBU>KYILIEMCS IOCTYTATEIBHO B OJTHOPOAHOM MarHMTHOM IOJIE.

[TpaBuno Jlenna.

WNHIyKTUBHOCTG. fIBI€HHE CAMOMHAYKIMHU. DIEKTPOABUKYILAS CHUJIa CAMOMHTYKLINH.

DHeprusi MarHUTHOTO IOl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: ITOCTOSHHBIE MAarHWUThI,
ANEKTPOMATHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN JJIEMEHTAPHBIX YACTUL, WHIYKIMOHHAS
I1€Yb.

Jlemoncmpayuu

OnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO ITy4YKa MATHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO ITOJISL.

B3anmonericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JlerictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJINATA.

SIBIIeHME SIIEKTPOMArHUTHON UHAYKIIMH.

[TpaBuno Jlenma.

3aBUCUMOCTb 3JIEKTPOABHKYIIEH CUIIBI UHAYKLMHU OT CKOPOCTH U3MEHEHU I MArHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomoi

M3yueHne MarHuTHOTO MOJIS KATy KN C TOKOM.

HccenenoBanue 1eCTBUS OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanne ABIICHUS 3JIEKTPOMATHUTHON UHAYKIIHAH.

Pazgen S. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€0AHUA

Konebarenbnas cuctema. CBOOOTHBIE MEXaHWUYECKHE KoJieOaHUs. [ apMOHMUYECKHE
kosnebanus. Ilepuoxn, wacrtora, ammmmtyna u ¢aza kosebanwid. [Ipy>KUHHBIA MasTHUK.
MaremaTH4eCcKrii MasiTHUK. Y paBHEHUE TApMOHMYECKUX KojieOaHui. [IpeBpalienne sHepruu
IPU TAPMOHUYECKUX KOJIEOAHUSIX.

Koneb6arenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B HICATLHOM
KoJieOaTeTbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHMYECKUMH € 3JIEKTPOMATHUTHBIMHU
kose0anusmMu. @opmyia TomcoHa. 3aKOH COXpaHEHMSI SHEPTUHU B UACATBHOM K0JIe0aTeIbHOM
KOHTYPE.

[IpeacTaBnenre O 3aryxarolmux KojieOaHUAX. BBIHYXKIEHHbIE MEXaHUYECKUe
koniebanus. Pesonanc. BeiHy K IeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[TepemenHbIil TOK. CHHY COMJAIBHBIA IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JE€UCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegaya U NOTpeOICHUE AIEKTPUUECKON DHEPTHUU.
DKOJIOTUYECKUE PHUCKU MPHU MPOU3BOJICTBE ANEKTposHeprun. KynbTypa HCHOIb30BaHUS
AIEKTPOSHEPIUU B TOBCEIHEBHOM )KU3HMU.

TexHuyecknue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHUE: JJIEKTPUUYECKHN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPONEpe1ay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB  KOJeOATeNIbHOW  CUCTEMbl  (MPYXUHHBIA — WJIU
MaTeMaTUYECKUN MaSTHHUK).

Habmronenue 3aryxaromumx KoJieOaHui.

UccrenoBanne CBONCTB BBIHYKICHHBIX KOJICOAHUM.

Ha6nronenue pesonanca.

CBoOOAHBIE ANIEKTPOMArHUTHBIE KOJIeOaHUs!.

OcuwinorpaMmbl  (3aBUCUMOCTHA  CUJIbI TOKa M HANPSHKEHUST OT BPEMEHHU) JJIs
ANIEKTPOMATHUTHBIX KOJIE€OaHUH.

Pe3oHnaHc npu nmocineoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYILKH WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mopens JIMHUY AIEKTPONEPEAAUH.



Yuenuueckuu sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanne 3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOAHUH TPy3a HA HUTHU OT JTMHBI HUTH
U Macchl rpy3a.

HccnenoBanne mepeMEHHOr0 TOKAa B LENM M3 IOCIENOBATENBHO COEAMHEHHBIX
KOHJIEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE G0JIHbL

MexaHnueckue  BOJNHBI,  ycioBus — pacmpocrtpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHusi U JjuHa BOJHBIL. [lonepeuynsie U mpojoJibHbIe BoJHbL. MHTepdepenuus u
nupakiys MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSL U3JTyUYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anumuas
opueHTanus BektopoB E, B, V B anekrpomarautHoil BoinHe. CBOMCTBA 3J1€KTPOMArHUTHBIX
BOJIH: OTpak€HHUE, MpeJoMIIeHue, nojspuzanus, audpakuus, uareppepeHius. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3NEKTPOMArHUTHHIX BOJH. [[puMeHEHnE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpyHLIMIBI paIuOCBS3U U TENEBUACHUS. Pannonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEIbI.

TexHHYEeCKHE yCTPOUCTBA U MTPAKTUYECKOE PUMEHEHHUE: MYy 3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPA3BYKOBAas IUArHOCTHUKA B TEXHUKE U MEIHMIMHE, pajaap, paaIuONpPUEMHHUK, TEIECBU30D,
aHTeHHa, Tesniepon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTpPaHEHHE MONEPEYHBIX U MPOJOTbHBIX BOJH.

Kone6momieecs Teno kKak HCTOUYHUK 3BYKa.

HaGnronenune otpaxkeHus: U IPeTOMIICHUST MEXaHIUYECKIX BOJTH.

Habnronenune nnrepdepeHnu u qudpakiiui MEXaHUUYECKUX BOJIH.

3BYKOBOW PE3OHAHC.

HaGnrogenme cBS3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW W YacCTOTOH
KoJIeOaHUH.

HUccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noysgpusanys, IMppaxkuus, THTEphepeHIIys.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsmMonuHeHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOMU
cpene. Jlyu ceera. ToueuHbIi1 HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHre M300pakeHui B MIJIOCKOM
3epKae.

[Ipenomnienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomnenus. [lonmHoe BHyTpeHHee oTpakeHue. IIpenenbHbpIii yroa MmojaHOro BHYTPEHHETO
OTPaKEHHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB 6enoro cBera. L[Ber.



Cobupatone u pacceuBarome TuH3bl. ToHkas nuu3a. DOKycHOE paccTosHHE U
onTuyeckas cuiaa TOHKOM nuH3bl. [locTpoenne wu300pakeHwii B COOMpaOIIUX U
paccenBarmuX JuH3ax. @opmyna TOHKOM JIMH3bI. Y BEIWYEHUE, JaBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BomnoBass omtuka. WHTrepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU. Y CIOBHS
HaOTIOACHUST MAKCUMyMOB M MHHUMYMOB B HHTEP(PEPECHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBeta. JludpaxkiuonHas pemeérka. YcaoBUe HAOMIOIECHUS TJIABHBIX
MaKCUMYMOB TP MaJ€HU MOHOXPOMATUYECKOIO CBETA HA TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuueckue yCcTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: OYKH, Jymna, (hoToammapar,
NPOEKI[MOHHBINM ammapatr, MHUKPOCKOI, TEIECKON, BOJIOKOHHAs OINTHKA, AU(PpaKiuoHHAs
pEETKA, MOJIAPOU.

Jlemoncmpayuu

[IpssMonMHENHOE pacIpOCTpaHEHUE, OTPAKEHUE M IpenoMiieHHe cBera. OnTU4ecKue
puOOpHI.

[TonHOE BHYyTpeHHEE oTpaxeHue. Mozienb CBETOBOIA.

UccnenoBanne CBONCTB M300paKeHUN B JIMH3aX.

Mopenu MUKpOCKOMa, TeJIECKOna.

Hab6nronenune naTepdepeHnmm crera.

Habnronenune nudpakiuu ceeTa.

HabGnronenue nucrnepcuu cBera.

[TomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIILI0 TU(PAKIIMOHHON PEETKH.

HaGnronenune nonspusamnuu cBeTa.

Yuenuueckuii oxcnepumenm, rabopamopHuvie pabomaol

N3MepeHne nokazaTesns NpeIoMIICHUS CTEKIIA.

HccnenoBanre cCBOWCTB M300pakKeHUM B TUH3AX.

HaGnronenune nucnepcuun cBera.

Pa3nesn 6. OCHOBBI cienMAJIbHOM TEOPUH OTHOCHUTEILHOCTH
I'panuibl IPUMEHNMOCTH KJIACCMYECKONM MeXaHMKH. [locTynaTel cienuanbHOM TEOpHUH
OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTb MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe€, NPUHLIMI
OTHOCHTEIBHOCTH DHHIIITESHHA.
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAIICHUE JUTUHBI.
DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C SHEPTHUEH U UMITYILCOM PEIIATUBUCTCKOMN YaCTUIbI. DHEPIrUsl MOKOS.

Pa3nen 7. KBantoBas ¢pusnka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. Dopmyina [Inanka cBsi3u sHEpruu POTOHA C €ro YaCTOTOW. DHEPrHsl U UMITYJIbC
dboToHa.



OtkpeiTne u wuccnegoanne (orordpdexkra. Ompiter A. I'. CronetoBa. 3aKkoHBI

dbotorddekra. VYpaBHenue OuHiTeNHHAa I8 Qorodddexra. «KpacHas rpaHunan
dbororddekra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiicTBa U MpakTUUECKOE MpUMEHEHHE: (POTO3IEMEHT, (POTONATUHK,
CoJIHEeYHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT103¢h(DHEKT HA YCTAHOBKE C IIMHKOBOM TJIaCTUHOM.

UccnenoBanne 3akoHOB BHEMHETO (hoToddhdekTa.

Ceeroguon.

Conneunas OaTapest.

Tema 2. Cmpoenue amoma

Mopnenb atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuto o -uactuil. [Inanerapaas
mozens atoma. [loctynatel bopa. M3nyuenue u normomieHne GOTOHOB MPH MEPEXoe aToMa
C OJIHOTO YpPOBHS 3HEpruu Ha Apyrod. Buael crnektpoB. CrekTp ypoOBHEH 3HEpPIHMHM aroMa
BOJOpPOAA.

BosnHoBbIe cBolicTBa yacTull. Bonnsl ae bpoisnsa. KopmycKyisipHO-BOJTHOBOM JTyalii3M.

CHOHTaHHOE U BBIHYXICHHOE U3JIyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIIEKTPAJIbHBIA aHAJIU3
(cekTpocKkoI), Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopa.

Omnpexenenue JUIMHBI BOJIHBI Ja3epa.

Habmroenue nuHeRvaThIX CIIEKTPOB U3y YCHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, rabopamopHuvie pabomaol

HaGnronenune nuHEHYaToro cexTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI,  JOKa3bIBAIOIIME  CIOXHOCTh  CTpoeHHs  siapa.  OTkpbITHE
panuoakTuBHOCTH. OmnbiThl Pe3epdopiaa 1Mo omnpeneneHuio cocTaBa PaguOaKTUBHOIO
uznyuenusi. CpoiicTBa anb(da-, Oera-, raMma-uznydeHus. BriusHue paguoakTUBHOCTH Ha
JKUBBIE OPTraHU3MBI.

OTtkpbiTHE TIpoTOHA U HelTpoHa. Hyknonnas monens siapa I eiizenOepra—lBaneHko.
3apsan anpa. MaccoBoe uucio sapa. U30Tormsl.

Anba-pacnaa. DIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. 'aMmma-usnydenue. 3akoH
PaAMOAKTUBHOIO pacraja.

DHeprus CBS3U HyKJIOHOB B sifipe. Anepubie cuiibl. Jlegext maccsl sapa.

Snepuspie peakuuu. /lenenne n CUHTES A1ep.

Anepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W MEPCIEKTUBBI SAECPHOU
DHEPreTUKU. JKOJIOTUYECKHUE ACTIEKTHI AIEPHON IHEPTETUKH.

OneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.



MeTtopl HAOMIOIEHUS ¥ PErUCTPALIUH SJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTallbHbIe B3auMOIeHCTBUS. EMuHCTBO (hr3nueckoi KapTUHBI MUDA.

TexHuueckue ycTpoiicTBa U MpakTUYECKOE MIPUMEHEHHUE: I03UMETP, Kamepa Buiibcona,
SIEPHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii oxcnepumenm, rabopamopHuvie pabomaol

UccnenoBanue TpexoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Paspgen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Ortanel pa3BUTHA ACTPOHOMHUHM. [IpUKIamHOE W MHPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMMUMHU.

Bun 3B€3nn0r0 HeOa. Co3Be3aus, ipKue 3BE3/bl, IIAHETHI, X BUAUMOE JABHXKEHUE.

ConHeuHas cucrema.

Connne. Conneunas akTuBHOCTb. Mctounuk sHeprum CosiHua u 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlpmarpamMma «CIEKTpajbHbIA KJIACC — CBETHUMOCTBY». 3BE3IbI
IJIABHOM TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3N TJIABHOMN
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOXKIAECHUH U 3BorounK CoiHIA U 3BE3/. DTanbl KU3HU 3BE3L.

Mueunslii [1yte — Hama [Nanaktuka. [Tomoxenue u nBukenne ConHia B ['amakTuke.
Turel ranakTuk. PaguoranakTuku v kBazapbl. UEpHBIE ABIPHI B Ipax rajlaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa66ma. Pa3z0oeranue ramaktuk. Teopus
bonpmoro B3peiBa. PemkToBOE H31ydeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

Habmionenust HEBOOPYXKEHHBIM  TJIA30M  C  HCIOJb30BAHMEM  KOMIIBIOTEPHBIX
NPUIOKEHUH JUI ONpENEeNeHUs] MOJIOKEHHS HEOECHBIX OObEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEPHOIO MOIYyIIapHs U IPKUE 3BE3/BL.

Habnronenus B teneckon Jlynsl, miianet, Mieunoro I1TyTu.

O06001maomee NOBTOPEeHUE

Ponp pusuku m acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIUATLHOU U
THYECKOU cdepax ACSITENbHOCTH 4YEIOBEKa, POjb M MECTO (U3UKH U acCTPOHOMHH B
COBPEMEHHON Hay4yHOW KapTUHE MHpa, POJb (PU3NYECKOW Teopur B (POPMUPOBAHUU
peACTaBICHUA 0 PU3NUYECKON KapTUHE MUPa, MECTO (PU3MUYECKON KapTUHBI MHpa B 00LIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 kimacce OCyIIECTBISIETCA C Y4ETOM
COJIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKU, OWOJOTWMH, XHMUHU,
reorpauu U TEXHOJIOTHUH.



Meoswcnpeomemnvle nonamusi, CBSI3aHHbIE C U3yYEHHEM METOJOB HAay4YHOI'O0 NO3HAHUS:
SBJICHUE, HAYYHbIH (pakKT, TUIIOTe3a, (PU3nMUecKas BEIUYMHA, 3aKOH, TeOpusi, HAOIIOJEHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbI YPaBHEHUHN, TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIINK Ha OCHU KOOPJIUHAT, CII0)KEHHE BEKTOPOB, POU3BOAHBIC IEMEHTAPHBIX (YyHKITH,
IPU3HAKKU MOJI00US TPEYTOIBHUKOB, ONPEICICHHUE TUIOIA/IA IIOCKUX PUTYp U 00BbEMA Tell.

buonocus: snexTpuueckue SBICHUS B XKUBOW NpUpOJE, KojieOaTebHbIE TBUKEHUS B
KUBOW MPUPOJIE, ONTUYECKHUE SIBIICHUA B >KUBOM MpUpPOJIE, IEUCTBUE paJMallMi Ha >KUBBIC
OpraHU3MBbl.

Xumus: CTPOEHHUE aTOMOB W MOJEKYJ, KPUCTALUIMYECKAs] CTPYKTypa TBEPABIX Tel,
MEeXaHU3Mbl 00pa30BaHUSI KPUCTAILTUYECKON PEIIETKY, CIEKTPAIbHbIN aHaIN3.

l'eoepagpus: MarHuTHBIE MOJIIOCAa 3€MJIH, 3aJI€KU MAarHUTHBIX Py, POoTOChEMKA 3eMHOM
IIOBEPXHOCTH, NIPEACKA3aHUE 3EMIIETPSACECHHIA.

Texnonoeusi:  JMHUAW  BJEKTpOINlepeAad,  IEHEpaTop  IMEPEeMEHHOIo0  TOKa,
AJIEKTPOJIBUTATENb, WHIYKIMOHHAA I€4Yb, Pajap, PaJluONpUEMHHK, TEJIEBU30p, AHTECHHA,
tenedon, CBY-nieub, MpOEKIIMOHHBIN arnmapaT, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHoro npenmera «®dusmnka» Ha ypoBHE CpeaHEro oOIiero oOpa3oBaHuUs
(6a30BBII  YypOBEHB) MIOJDKHO OOECTIEUNTh JOCTIDKCHHE CIEAYIONIUX JIMYHOCTHBIX,
METANpPEIMETHBIX B TPEIMETHBIX 00pa30BaTeIbHBIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHMSI yueOHOro mpeamera «Ousnka» JA0IKHBI OTpaKaTh
TOTOBHOCTh M CHOCOOHOCTH OOydYaroumxcsi pyKOBOACTBOBAThCS  C(HOPMHPOBAHHOMN
BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHEHTALMM, IMO3UTUBHBIX
BHYTPEHHUX YOEXJACHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHICKOTO
o0I1ecTBa, paclIMpPEeHNEe KU3HEHHOTO OIBITA U OIBITA JIESTEIHHOCTH B MPOILIECCE Pean3aliig
OCHOBHBIX HAIPABJICHUI BOCIIUTATEIbHOUN AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh TPAXKAAHCKONW MO3UIMK OOyYarolerocsi Kak AakTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OPUHIATHE TPAIUIMOHHBIX OOIIECYETOBEYECKUX TYMAHUCTHUYECKUX U IEMOKPATHUECKUX
[IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTENBHOCTh B MHTEpECcaxX IpakJIaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIIPaBJIECHUHU B 00pa30BaTEIbHON OpraHu3allly;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIMAMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM AESATEIbHOCTH;

2) IATPHOTHUYECKOTO0 BOCITUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PakIaHCKOM UIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K IOCYJApCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSM POCCUHCKHX
y4EHBIX B 00JaCTH (PU3HKHU U TEXHUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

c(hOpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBE/ICHUS;

CHOCOOHOCTH OIICHUBATh CUTYALIUIO M TPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B I€STEIBHOCTH YUYEHOTIO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTU4eCKOro BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas OSCTETUKY HAYyYHOIO TBOPYECTBA,
NpUCYILIETO (GU3NIECKON HAYKE;

5) TpyaoBoro BocnuTraHmsi:

UHTEpPEC K pa3UyHbIM cdepaM npodecCHOHANBHONW MEATeIbHOCTH, B TOM 4YHUCIE
CBA3aHHBIM C (U3MKOW M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAHHBIA BBHIOOpP Oymylei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE TUTAHbL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHMIO B 001acTy (PU3UKHU Ha
MPOTSKEHUH BCEU )KU3HU;



6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYypbl, OCO3HAHUE TIJI00ATBLHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOIeM;

IUTAHUPOBAHHUE U OCYLIECTBIIEHUE ACHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHUS
L[eJIEd YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpeHue ONbITa JEATEIIbHOCTH HKOJOTMYECKONM HAIpaBiICHHOCTH HAa OCHOBE
UMEIOUIUXCS 3HAHUN 110 (PU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMA:

C()OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAyYHOW [EATEIbHOCTH, T'OTOBHOCTh B NPOLECCE H3YyYEHHUS
(U3HUKHU OCYIIECTBIISITh IPOEKTHYIO U UCCIIEN0BATENbCKYIO JEATEIBHOCTh HHANBUYAIbHO U
B IpyMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIe YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA
ba3oBble JJornyeckue AelcTBHUA:

CaMOCTOSITeNIBHO (hOPMYJIMPOBATh U aKTyaJu3UpPOBaTh MpoOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONPEACNATH LENN ASATCIbHOCTH, 3aaBaTh MMapaMeTPbl U KPUTEPUHU UX JIOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B pPacCMaTpUBAEMBIX (PU3MUYECCKUAX
SIBIICHUSX

pa3pabarbiBaTh IUIAH pEIICHUS TPoOJeMbl C y4YETOM aHadu3a HMMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JAEATEIBHOCTh, OUEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKHU MOCIIEACTBUM AEATEIIBHOCTH;

KOOPAMHUPOBAThL M BBINONHATE Pab0OTy B YCIOBHSIX pPEaJbHOTO, BUPTYaJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPA PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCcKue AeiCTBUSL:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU TMOHATUSIMU U METOMaMH (PU3NIecKoit
HayKHu;

BJIaJIETh HABBIKAMHU YU4eOHO-MCCIIEA0BATEIBLCKON U TPOCKTHOM JESATEIbHOCTA B 00JIaCTH
(GU3UKH, CITOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOATEIBHOMY TOHUCKY METOJIOB PEICHUS
3a/1a4 GU3UYECKOTO COACPIKAHMUSI, MPUMEHEHUIO PAa3JIMYHBIX METOOB TIO3HAHUS;

BJIaJICTh BUJIAMU JIEATEIILHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIIE TPHU
CO3JIaHUM YUeOHBIX MPOEKTOB B 001aCTH (HDU3BUKH;

BBISIBIIATh ITPUYMHHO-CJIEACTBEHHBIC CBSI3M W AaKTyaJu3UpOBaTh 3a/1ady, BbIJIBUTaTh
TUIIOTE3y €€ PELICHUS, HAXOJIWTh apryMEHTHI JUIA JOKA3aTEJIbCTBA CBOMX YTBEPXKICHUH,
3a71aBaTh NMAPAMETPhI U KPUTEPUU PEIICHHUS;



aHAJIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEIIEHHUS 3aJaud pe3yJIbTaThl, KPUTUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIEC 331a4ll B 00pa30BaTEILHON AEATENbHOCTH, B
TOM YHCJI€ TIPH U3YYEHUU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETb NMEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUUECKYIO 00JIaCTh XKU3HEACATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UEH, IPEJIaraTh OpUrHHAbHBIE TIOJIXO/IbI U PEIICHNUS;

CTaBUTb IPOOJIEMBI U 33]1a4H, IOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIaJICTh HaBbIKAMH MOJTy4YeHUsI HHPOopMaAIMH HU3HIECKOTO COACPKAHMS U3 UCTOUYHUKOB
pasHbIX THUIOB, CAMOCTOSTENIFHO OCYIIECTBIATH IIOMCK, aHajlu3, CHCTEMAaTU3ALUI0 U
MHTEPIpEeTaIHio HHPOPMALIMY PA3IUYHBIX BUAOB U (OPM MPEJICTABICHHUS;

OLIEHUBATH JIOCTOBEPHOCTH UH(OpMALINH;

MCIIOJIB30BAaTh CpENCTBa HMH()OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHM3ALMOHHBIX 33Jad C COOIIOJCHUEM
TpeOOBaHMI YPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECypCOCcOepe)eHHU I, TPABOBBIX
M 9TUYECKUX HOPM, HOPM HH(POPMALIMOHHON 0€30MacHOCTH;

cO37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUS B pa3IUYHBIX (opmarax ¢ yd€Trom
Ha3HaYeHUsT MHPOpPMAIMU M IENeBON ayJUTOPHH, BBIOMpas ONTUMAJIbHYIO (QopMy
HpPEICTABICHHUS U BU3YAJIU3AIIH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe NeHCTBHS:

OCYILIECTBIATH OOIIEHNE HA YpOKaxX (PU3UKHU U BO BHEYPOUHOIl JIEATEIHHOCTH;

pacno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYalUNA U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCHIOIB30BaTh NPEUMYIIIECTBA KOMAHAHON M UHIUBUIYaJIbHOU PabOThI;

BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBHUI C Yy4ETOM OOILIUX UHTEPECOB U
BO3MOXKHOCTEHM KaXKJIOTO YJI€HA KOJUIEKTUBA;

OPUHUMATh LIEIM COBMECTHOM JAEATEIbHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATH
JNEWCTBUS MO €€ NOCTHUKEHUIO: COCTABIIATH IUIAH ACWUCTBUN, PACIPEIENATh POJIH C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJa M KAXKI0I'0 YYaCTHUKA KOMaH/Ibl B OOIIUH Pe3yabTaT
1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJIEU C MO3ULIMKA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTAYECKOW 3HAUNMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHHWE B PA3jIMYHBIX CHUTYyalHAX,
IPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PerynsaTuBHbIe yHUBeEpcaibHbIE YieOHbIE 1eiCTBUS
Camoopranu3anus:



CaMOCTOSITENIBHO OCYIIECTBIIATH [MO3HABATEIbHYIO NEATEIHHOCTh B 00J1aCTU (DUBUKH U
aCTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTaBJIATH IUIAH PELICHUs PACYETHBIX M KaueCTBEHHBIX 3a7ad, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOH paboThl C YYETOM MMEIOLIUXCA PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEN U IPEATIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciHpsATh paMK{ y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEAIOYTCHUN;

JeN1aTh OCO3HAHHBIM BBIOOP, apryMeHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3
pelIeHue;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HPYAUIMA B 00dacTé (HU3MKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPO.Ib, IMOIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUM, BHOCHUTb KOPPEKTHUBBI B JEITEIHHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LEIISIM;

BJIQJCTh HABBIKAMU I[I03HABATENbHOW peEQIEKCHH KaK OCO3HAaHUS COBEPIIAEMbIX
AEMCTBUN M MBICITUTENILHBIX MTPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH I OLIEHKH CUTYaIllH, BBIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U @pTyMEHTHI IPYTUX MIPHU aHAJM3€E Pe3yIbTaTOB ACSITEIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJJOCTATKH M JOCTOWHCTBA,

HNpPUHUMATh MOTHUBBI M aPTYMEHTHI APYTUX IPU aHAJM3E Pe3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JIPYTHX HA OIIUOKH.

B npornecce noctukeHss TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI MIPOTPAMMBI 1O (PU3UKE
JUISL  YPOBHS CpeaHEro oO0mero oOpa3oBaHuWs Yy OOYyYarolmUXCsS COBEPIICHCTBYETCS
HMOLIMOHAIIBLHBIN WHTEIJIEKT, PEAoIararonii cOPMUPOBAHHOCTS:

CaMOCO3HAHHUS, BKJIIOYAIOUIETO CHOCOOHOCTh TMOHUMATh CBOE HMOLMOHAIBHOE
COCTOSTHUE, BUJETh HAaNpPAaBJICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHOM cdeprl, OBITH
YBEPEHHBIM B ce0e€;

CaMOpEryJIMpOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTH aJaNTHPOBATHCA K SMOLMOHAIBHBIM
MU3MEHEHHSIM U MPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;;

BHYTPEHHEH MOTHMBALMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIXKEHUIO IEIH U yCIEXy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JICMCTBOBATH UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

HIMIATHUH, BKIIOYAIOMIEH COCOOHOCTH MOHMMATh SMOLMOHAIBHOE COCTOSHHUE JAPYTHX,
YUUTBIBATh €0 TMPHU OCYLIECTBICHUM OOLIEHUsS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMATIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBATh OTHOIIEHHUS C
APYTUMH JIOABMU, 3200 TUTHCS, MIPOSIBIIATH HHTEPEC U pa3periaTb KOH(IUKTHI.

HPEJMETHBIE PE3YJIBTATBI



K xoniy o6ydenus B 10 kiacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATH HAa TIpUMEpax pojib U MecTO GU3UKH B (HOPMHUPOBAHUHN COBPEMEHHOM
HAay4HOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHM, B TPAKTUYECKON
JIeITeILHOCTH JIFOCH;

VYHUTHIBATh TPAHUIIHI TIPUMEHCHHUS M3YYCHHBIX (DU3UUECKUX MOJICTICH: MaTepuabHas
TOYKa, MHEPIMaJIbHAs cUCTeMa OTCcuéra, abCOMOTHO TBEPIOE TEJIO, UCANIbHBIN T'a3, MOJICIIN
CTPOCHHUS Ta30B, KUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN SIEKTPUUECKUN 3apsii TPU PEILICHUN
(dbu3nyecKkux 3aaady;

pacno3HaBath (U3MUECKHUE SBJICHUS (TIPOIECCHI) M OOBSCHATH WX HA OCHOBE 3aKOHOB
MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U JICKTPOJINMHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJcHHUE Tel,
JBU)KCHUE TI0 OKPYXHOCTH, HWHEPIUs, B3auMojielcTBue Tei, auddy3us, OpOoyHOBCKOE
JIBMKEHHE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00BbEMa TeN MPHU HarpeBaHUU
(oxJaxxaeHuu),  TEIJIOBOE  PABHOBECHE,  HWCMAPEHHUE,  KOHJAEHCAlMs,  IUIaBJIICHUE,
KPHUCTAJUIA3AlMs], KUIICHWE, BIAXXHOCTh BO3/1yXad, ITOBBIICHUE MAABJICHUS Ta3a IIPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE€, CBA3b MEXIy MapaMeTpaMu COCTOSHUSI Tra3a B
M30MpoIeccax, ACKTPU3aLUs TEN, B3aUMOJICUCTBUE 3apsII0B;

OMHCHIBATh MEXAHUIECKOE ABMIKEHH E, NCTIONB3YsI (PU3MUECKHe BEIIMUNHBI: KOOPIMHATA,
Iy Th, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHUE, MACCa Teja, CHIIA, UMITYJIbC TEJId, KHHETUYECKas
SHEprus, MOTEHIIUAIbHAS HEPTHsi, MeXaHu4yeckass paboTa, MEXaHUYECKass MOIIHOCTD; MpHU
OMHUCAaHWM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEJIUYUH, HX
0003Ha4YEeHUS M EIUHUIIBI, HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUYUHAMU;

OMUCHIBATh M3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBICHUS, UCHOJb3YS
(dusnyeckrue BEWYWHBL: JaBJICHUE Trasza, TemrepaTypa, CpeiHsis KUHETUYecKas HSHEeprus
XA0TUYECKOTO JABMIKEHHUS MOJIEKYJI, CPEIHEKBAJpaTUYHASI CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS dHEPrus, paboTa rasza, ko3 QUIHUEHT MOJIe3HOr0 JEHCTBUS TEIIOBOTO
JIBUTATENSI; TPW OINKWCAHWW TPABWIHLHO TPAKTOBATh (DM3MUECKUI CMBICI HCIOJIb3yEeMBIX
BEIIMYMH, WX OOO3HAYCHUS W CJAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIUE TaHHYIO
(hU3NYECKYI0 BEIMUMHY C APYTUMHU BEIUYMHAM;

ONKMCHIBAaTh U3YUYEHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE SABICHUS
(mporiecchl), HCTOB3YS (PU3UUECKUE BETUIUHBI: JIEKTPUUECKUH 3apsiJl, SIEKTPUIECKOE T0JIe,
HanpspKEHHOCTD  MMOJIs, MOTEHLHAN, Pa3HOCTh IMOTEHUMAJIOB; IMPU OMUCAHUMU MPABUIIBHO
TPAKTOBaTh (DU3UYECKUU CMBICI HCIOJb3yeMbIX BEIMYMH, MX OOO3HAUYEHHS W €IUHUIIBL;
yKas3bplBaTh (OPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIUYHUHY C JIPYTUMH
BEIIMYMHAMU;

aHATM3UPOBATh (PU3UUECKUE MPOIIECCHI M SBJICHUS, UCTIONB3YS (PU3NYECKHe 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHOro tarorenus, I, II u IIl 3akonbr HeroTOHA, 3aKOH cOXpaHEeHUA
MEXaHUYECKON HHEPruu, 3aKOH COXPAHEHMsS] UMITYJIbCA, MPUHIUI CYNEPIO3UIIMU CHII,
MPUHIMIT PABHONPABUS MHEPUUAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOCHHUS BEIIECTBA, Ia30BbIC 3aKOHBI, CBSI3b CPEJHEH KUHETUYECKOM HSHEPruu



TEIUIOBOTO  JIBM)KCHHS MOJIEKYJT C aOCOJIIOTHOM  TeMIlepaTypoil, TMepBbIil 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPaHEHHs JJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM
pasiuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MATEMATUYECKOE BHIPAKEHUE U YCIIOBUS
(rpaHuIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC NPUHLMUIBI ACHCTBUS MAalllMH, NPUOOPOB U TEXHUUYECKUX
YCTPOICTB; pa3inyaTh YCIOBHUSI UX O€30M1aCHOTO HCTIOIb30BAaHUS B IOBCEIHEBHON KU3HU;

BBITIOJIHATDh 3KCIIEPUMEHTHI MO UCCIAEAOBAHUIO (PU3UYECKUX SIBICHUUA U MPOLECCOB C
UCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX M3MEpPEHuH, TMpu 3STOM (HopmMyIupoBaTh
npoOnemy/3afadyy W THUIOTE3y Y4YeOHOro SKCIEpUMEHTa, coOuparb YCTaHOBKY W3
MPEATI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILIECTBISATh NPSMbIE M KOCBEHHbIE M3MEPEHHUS (HU3MUECKHX BEIMYMH, NPU ITOM
BBIOMpPATh ONTUMAIBHBIA CIIOCO0 M3MEPEHUS U UCIOJIb30BATh M3BECTHBIE METOJbI OLIEHKHU
MOTPEIIHOCTEN U3MEPEHHUM;

MCCJIEIOBAaTh 3aBUCUMOCTH MEXAYy (GU3NYECKUMU BEIHMYUHAMHU C HCIOJIb30BAaHHUEM
OpsIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTaThI
MOJTy4Y€HHOM 3aBUCUMOCTH (DU3MUECKHUX BETMYHMH B BUJIE€ TaOHII ¥ TPa(UKOB, I€TaTh BHIBOIBI
1O pe3yiabTaTaM UCCIICIOBAHUS;

coOJo1aTh MpaBuiia 0€30MacHOr0 TpyAa NPH MPOBEICHUM HMCCIEIOBAHUN B pamKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeOBATENbCKOW W TMPOEKTHOM JEATEIbHOCTH C
MCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JTa0OpaTOPHOTO 000PYI0BaHHUS;

pemiatb pacu€THblE 3aJadyd C SBHO 3aJaHHOM (U3MYECKON MOMENblo, HCHOJIb3Ys
¢u3nueckue 3aKOHbl M TPHUHIMIBI, Ha OCHOBE aHalM3a YCJIOBHS 3a/ladyd BbIOMpaTh
(bU3MYECKYI0 MOJIENb, BBIIETATh (PU3UUECKUE BEJMYMHBI U (OPMYJIbl, HEOOXOAUMBIE 1Jis €€
pelIeHust, MPOBOAUTH PACUYETHI U OIICHUBATh PEAIbHOCTh MOJIYUYEHHOTO 3HAYCHHST (PU3UIECKOM
BEJINYMHBI,

pelaTh KaueCTBEHHBIE 3a/1a4i: BBICTPAUBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOYKY
PaCCyXKJIEHUM C OTIOPO Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

MCIIOJIb30BAaTh TPU pEHICHMH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETALIUN U TIPEICTABICHUS yUeOHOU U
HAY4YHO-TIOMYJIIPHOH MH(POpPMAIUK, MOTYYCHHON M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOJy4aeMyt0 HHPOPMALIUIO;

OPUBOAUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKu, 00bSICHEHHE TPOIIECCOB OKPY’KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAaHUA MO (U3HKE B MOBCEAHEBHOW >KU3HU IS
oOecrieyeHust 0€30MaCHOCTH NPH OOpaIlleHUH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOICTBaMH,
JUTSL COXPAHEHHUS 37I0POBbS U COOIIOIEHUS HOPM SKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIen
cpene;

paboTaTh B TpyNIe C BBIMOJHEHWEM pPA3IUYHBIX COLUANBHBIX POJIEH, MIaHUPOBAThH
paboTy TpyMIbl, PAllMOHATIFHO pacpeessaTh 003aHHOCTH U TUIAHUPOBATh JCSTENBHOCTH B
HECTAHJAPTHBIX CUTyalMsIX, aICKBATHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYACTHUKOB IPYIIIHI B
pelIeHre paccMaTpruBaeMOl TPOOIEMBI.



K koHiy 006ydyenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIL:

JEMOHCTPHPOBATH HAa MPUMEPAX POJIh K MECTO (PU3UKH B POPMUPOBAHUU COBPEMEHHOM
HayYHOW KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTHUI, B TPAKTUIECKON
AESITeNbHOCTH IO, IEJTOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI MPUMEHEHHUS H3YyYEHHBIX (DU3MUECKUX MOJENCH: TOYECUHBIH
DIICKTPUYECKUIN 3apsij, Jyd CBETa, TOUYCUHBIM HMCTOYHUK CBETA, sIICpHAs MOJENb aroma,
HYKJIOHHAs! MOJI€JIb aTOMHOTO SI7Jpa MPH PEIICHNN (HU3HUIECKUX 3a/1a4;

pacmo3HaBaTh U3NYECKUE SBICHUS (MIPOIECCh) U OOBSACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAUHAMHUKN W KBAaHTOBOM (DU3UKM: DIEKTpUYECKass HPOBOAMUMOCTB, TEIUIOBOE,
CBETOBOE, XHUMHUYECKOE, MArHUTHOE [JEWCTBUA TOKa, B3aUMOJCWCTBUE MAarHuTOB,
AJIEKTPOMArHUTHAS WHAYKIMSA, JCWCTBHE MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM H
IBVOKYIIMHACS — 3apsifi, DJICKTPOMAarHUTHBIE KOJE€OaHWUs ¥ BOJHBI, NPSIMOJIHMHEHHOE
pacnpocTpaHeHHE CBeTa, OTpPaXEHHE, IMpeloMieHue, HHTepdepeHuus, audpakuus Hu
MOJISIpU3AITUs CBETA, NUCTIEPCUs CBeTa, hotoanekrpuaeckuii dpdext (pororddexr), ceeToBoe
JaBJ€HUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOAOPOAA, €CTECTBEHHAs H
MCKYCCTBEHHAs pPaJMOAKTHBHOCTH;

OIHCHIBaTh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUUECKUE, MATHUTHEIEC, ONITUYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEl) M AJIEKTPOMATHUTHBIC SIBJICHUS
(mportecchbl), HWCTONB3Ys (U3MUECKUE BEIUYWHBI: DJICKTPUYECKUN 3apsil, CWia TOKa,
AIIEKTPUYECKOE HAMPSHKEHUE, SJIEKTPUUECKOE COMPOTHBICHUE, PAa3HOCTh MMOTECHIMAJIOB,
AIIEKTPOIBIKYIIAS cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIS, cuia AMIiepa, cuia
JlopeHtia, H”HIYKTUBHOCTh KAaTYIIIKH, SHEPTUS AIEKTPUIECKOTO U MAarHUTHOTO TTOJICH, IEPHOT
M 4YacToTa KoJieOaHui B KojeOaTeIbHOM KOHTYype, 3apsi M Cuila TOKa B IIpolecce
rapMOHHYECKUX 3JIEKTPOMArHUTHBIX KojieOaHuid, (POKYCHOE PACCTOSHUE U ONTUYECKas CHIIa
JIMH3BI, IPU ONUCAHUU TIPABIILHO TPAKTOBATh (PU3UIECKUNA CMBICT UCTIONB3YEMbBIX BEIUYHH,
X 00O3HAYCHUS W CIMHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DH3MYECKYIO
BEJIMYMHY C IPYTUMH BeTUIUHAMU;

ONKCHIBAaTh W3YYCHHBIC KBAHTOBBIC SIBICHHS U MPOLECCHI, HCIONb3Ys (hu3nueckue
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPIHS U
UMIyJIbCc (OTOHA, MEPUOJ TOJNypacmaaa, dHEPrHsl CBSI3W ATOMHBIX SIAEP, NPU OMHCAHUU
NPaBWILHO TPAaKTOBATh (PM3UYECKHIA CMBICT MCTOIB3YyEMBIX BEJIWYMH, UX O0O3HAYCHUS U
€IMHMUIIbI, YKa3bIBaTh (GOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMH, BBIUYUCIISTH 3HAUeHNE (PU3NUYECKOMN BEINIUHBL;

aHATM3UPOBATh (PU3MUYECKUE MPOIIECCHl U SIBJICHUS, UCTIONB3YS (PU3NICCKUE 3aKOHBI U
NpUHIOUIIBE: 3aKk0H OMa, 3aKOHBI TIOCIEAOBATEIBHOTO W MApPAIICIBHOTO COCAMHCHUS
NPOBOJHHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH JJIEKTPOMArHWTHON WHAYKIWH, 3aKOH
IPSIMOJIMHEIHOTO PacpOCTPAaHEHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETIOMIICHUS
CBeTa, ypaBHeHHE OifHIITeHHa ansi (ororddexTa, 3aKOH COXpaHEHUS IHEPIHH, 3aKOH
COXpaHECHHS HMMITYJIbCa, 3aKOH COXpPaHEHUS SJICKTPUUYECKOTO 3apsaa, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIa, MMOCTYyIaThl bopa, 3aKOH paJlnOaKTUBHOTO pacrajaa, Mpu 3TOM pa3Indarh



CJIOBECHYI0 (DOPMYJIHPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE BBHIPAKEHUE U YCIOBUSA (TPAHHULIBI,
00J1acTH) MPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOPA UHAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JIopenua;

CTPOUTH U ONKCHIBATh U300 paKeHHE, CO3]aBAEMOE TNIOCKUM 3€PKaioM, TOHKOM JTMH301;

BBITIOJIHATh AKCIIEPUMEHTHI 1O UCCIECIOBAHUIO (DU3WYECKUX SIBICHUN U IMPOLIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX M3MEpEHUil: Mpu 3ToM (HopmMyIUpoBaTh
npoOnemy/3afadyy W THUIOTE3y Y4YeOHOro SKCIEpUMEHTa, coOuparhb YCTAaHOBKY W3
IPEAIOKEHHOT0 000pyAOBaHUs, POBOJAUTDH OMBIT U POPMYJIUPOBATH BHIBObL;

OCYILIECTBJISATh NPSMbIE M KOCBEHHbIE M3MEPEHHS (HU3MUECKHX BEIMYMH, NPU ITOM
BBIOMPATh ONTUMAIBHBIN CIIOCO0 M3MEPEHUS U HCIOJb30BaTh M3BECTHBIE METOJbI OIEHKH
MOTPEIIHOCTEN U3MEPEHHUM;

UCCJEeN0BaTh 3aBUCUMOCTH (U3MYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSIMbBIX
M3MEpPEHUI: TP ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThl MOJTYyUYEHHOM
3aBHCUMOCTH (PU3UYECKUX BEJIUYMH B BHIAE TaOMUI] ¥ TpauKOB, JAeiaTh BBIBOABI IO
pe3yJibTaTaM UCCIEN0BAHNUS;

coOJo1aTh MpaBuiia 0e30MacHOro TpyjAa MpHU NMPOBEICHUU HCCIEIOBAHUN B pamMKax
y4eOHOr0 JKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM W NPOEKTHOW JEATEeIbHOCTH C
MCII0JIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U JJa00OpaTOPHOT0 000PYI10BaHMUS;

pemath pacuy€THbIE 33Jaud C SIBHO 3aJaHHOM (PH3MUYECKOW MOMAENbI0, HCIONb3YS
¢u3nyeckue 3aKOHbl M TPHUHIIMIBI, Ha OCHOBE aHalyM3a YCJIOBHS 3a/Jauyd BbIOMpaTh
(bU3MYECKYI0 MOJIENb, BBIIEATh (PU3UUECKUE BEJMYMHBI U (OPMYJIbl, HEOOXOAUMBIE 1Jis €€
pelIeHusl, IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HaUYEHUsT PU3NYECKON
BEJINYMHBI;

penarh KaueCTBEHHbIE 33/1a4M: BBICTPAUBATh JOTUYECKH HENPOTUBOPEUYHUBYIO LIETIOYKY
PACCYXKJIECHUM C OTOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEeOHBIX 3aJad COBPEMEHHbIE HMHPOPMALUOHHBIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETALIMN U TIPEICTABICHUS yueOHOU U
HAY4YHO-TIOMYJIIPHONW MH(pOpPMAIUH, MOTYYCHHON M3 PA3JIUYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTy4YaeMyto HH(OPMALIKIO;

OOBSICHATh TPHUHIMIBI JEUCTBHS MAalIUMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasauyaTh yCIOBHUS UX 0€30MaCHOTO UCIOJIb30BAHUS B MIOBCEIHEBHON KHU3HU;

MPUBOAUTH IPUMEPHI BKJIa/Ia POCCUHCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B O0bSICHEHHE ITPOLIECCOB OKPY KAIOILEr0 MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HaHUS MO (U3MKE B IOBCEIHEBHOM KU3HU IS
oOecrieyeHunst 0€30MaCHOCTH NPH OOpaIlleHuH ¢ TPUOOPAMH U TEXHUUYECKUMH YCTPOICTBaMH,
JUTSL COXPAHEHHUS 37I0POBbS U COOIIOIEHUS HOPM SKOJIOTUYECKOT0 MTOBEACHHS B OKPY KaIOIIeH
cpexne;

paboTaTh B TpylIe C BBIMOJHEHWEM pPA3IUYHBIX COLUANBHBIX POJIEH, MIaHUPOBAThH
paboTy rpymibl, pallMOHAJIBHO paclpeAesaTh 0053aHHOCTH U TIAHUPOBATh JEATEIbHOCTD B
HECTAHJAPTHBIX CUTyalMsX, aJICKBATHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYACTHUKOB IPYIIIHI B
pelIeHrne paccMaTpruBaeMOM MPOOJIEMBbI.
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YUYEBHO-METONYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI JUISI YYEHUKA

e ®dusuka. 10 knacc: y4eb. 11 001eodpa3oBat. opraHu3alyii: 6a30BbIA U YIITyOI.

ypoBHU/I'.5l. Mskuies, b.b. Byxosnes, B.M. Uapyrun; nox pea. H.A. IlapdentreBoii. — 9-¢
u3a. — M.:IIpocsemnienue, 2021.-432 c.:[4} 1. un. — (Knaccuueckuii kype). — ISNB 978-5-09-
078631-7.

o @usmka. 11 knacc: yueb. aiis o0meodbpa3oBar. opraHu3anuii: 6a30BbIi U YTITyOJI.

ypoBuW/I".S1. Msakumes, b.b. bByxosues, B.M. Hapyrun; nozg pen. H.A. [1appenrneBoit. — 9-e
uzn. — M.:Ilpoceemenne, 2021.-432 c.:;[4} n. mn. — (Knaccuueckuii kypc). — ISNB 978-5-09-
078631-7.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

l.

BueypouHast 1esTeIbHOCTh IIKOJbHUKOB. MeToANuEeCKUi KOHCTPYKTOP: MOCoOue JJist
yuutens/ JI.B. I'puropses, I1.B. CtenanoB. — M.: IIpocBemenue, 2011. — 223 c. -.
(CtangapTsl BTOPOrO MOKOJICHUS).
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