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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o ¢usrke 6a30BOro ypoBHS Ha YpOBHE CpenHEro olIiero oopazoBanus paspaboTaHa Ha
OCHOBE TIOJIO)KEHUN M TpeOOBaHUIM K pe3yibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelIbHOW IPOrpaMMBbL,
npencrasieHubix B @I'OC COO, a takke ¢ yuéroMm QenepanbHOil pabouell mporpaMMbl BOCHUTAHUS U
KOHIEMNIUH TpenofaBaHus yueoHoro npeamera «dusuka» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoii
denepanyn, pearu3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Copep:xanue nporpammsl 1o (Gu3nKe HampasiieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusM PI'OC COO «k
IUTAHUPYEMBIM JJHYHOCTHBIM, IIPEIMETHBIM U METAIIPEMETHBIM PE3yJIbTaTaM 00yUeHHs], a TAK)KE YUUTHIBACT
HEOOXOIMMOCTh pPeaN3allii MEXIPEIMETHBIX CBsi3el (PU3UKH C €CTeCTBEHHO-HAYYHBIMH Y4EOHBIMU
npeaMeramMu. B Hell ompenensioTcs OCHOBHBIE LENM M3y4eHUs (U3MKM Ha YPOBHE CpPEIHEro 0OIIero
o0Opa3oBaHMs, IUIAHUPYEMbIE pE3YJNbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METaIllpelIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

. IUIAaHUPYEMBbIE PE3YJIbTAaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM UHUCIIE IPEIMETHBIC
PE3yNbTaThI 110 To1aM 00yUeHUS;
. coziep;kanue yueOHoro npeamera «dusuka» 1o rogam o0ydeHusl.

du3nka Kak Hayka o0 HanboJsee oOIIMX 3aKOHAX MPUPOJIbL, BBICTYIAs B KaUeCTBE y4eOHOro MpeMeTa B
IIKOJIe, BHOCHUT CYIIIECTBEHHBIN BKJIJ B CHCTEMY 3HaHUH 00 okpykaromeM Mmupe. LlIkonbHbIi Kype hu3uku
— CUCTEeMOOOPA3YIOIIMNA Ui €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB, NOCKOIbKY (GU3NUYECKHUE 3aKOHbBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4aeMbIX XHUMHUEH, Owonorueil, ¢usuyeckoi reorpadueit u
acTpoHoMHUeH. Mcnonp3oBaHME M aKTMBHOE NpHMEHEHHE (DU3MYECKMX 3HAHWM ONpeneNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIIOIMH B c(epe IHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOIYYEHUS
HOBBIX MaTepHaliOB C 33JaHHBIMU CBOWCTBAMM M Jpyrux. M3ydyenue (puU3MKUM BHOCHT OCHOBHOHM BKIA[ B
(bopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KAPTUHBI MUPa 00yYaroImuXcs, B JOPMUPOBAHNE YMEHHUHA TPUMEHSTh
Hay4HbII METO]| O3HAHUS MPH BBIIOJHEHUH MU Y4€OHBIX MCCIIEJOBAHUH.

B ocHoBy kypca ¢u3MKH A1 YpOBHS CPEAHEro OOIIEero 00pa30BaHUs MOJOKEH Pl UIeH, KOTOpble
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBEI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypeC SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJAEPIKUT
MaTepHall U3 BCeX pas/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (QU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEW MaTepual Kypca GU3NKU 00beTUHEH BOKPYT (GU3HUECKUX
Teopuil. Benymum B kypce siBisiercss GopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npennouaraeT UCIoyb30BaHHE TYMAHUTApPHOTO MOTEHIIMANA
¢u3nyecKoil HaykHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesn npuxnaonou nanpaenennocmu. Kypc Gu3Mku nmpeanongaraet 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozuzayuu peamn3yercsl MOCPEACTBOM BBEACHUS 3JIEMEHTOB COJEPXKaHMS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHMKHM U TEXHOJOTHH, a
Takxke 00CyKAEeHUs IPOOIEM PALlMOHAIBHOIO IPUPOIONIOIB30BAHUS U HKOJIOTMUECKON O€30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CpelHero oomiero oOpa3oBaHUs SBISIOTCS
¢buznueckue reopun (GopMUpOBaHUE MPEACTABIECHUN O CTPYKTYpe MOCTPOCHUs (PU3HMUECKON TEOpUHU, pOJin
(GyHIaMEHTAJIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX IMPEJCTABICHUAX O IMPUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U IPOIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOIX0 B Kypce (GU3UKU peaTu3yeTcs Mpekae BCEro 3a CUET OpraHn3alun
AKCIIEPUMEHTAJIbHOW JedaTenbHOCTH oOydaromuxcsi. Jlng 6a30Boro ypoBHS Kypca (QHU3UKHM — 3TO



UCIOJIb30BAaHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JSKCIIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYEHUYECKHUX MPAKTHYECKUX PpadoT.
Breigenenue B yKa3aHHOM TIEpeyHE JIAOOpATOPHBIX pPAabOT, MPOBOJUMBIX MJii KOHTPOJS U OIICHKH,
OCYIIECTBISICTCS YYaCTHUKAMH 00pa30BaTEIbHOTO MpoIlecca MCXOMAS U3 OCOOCHHOCTEH IJIAaHMPOBAaHUS U
ocHameHusi kabunera ¢usuku. I[lpu sToM oOecmeumBaeTcs OBIAJCHUE OOYYAIOIIMMUCS YMEHHUSIMU
MPOBOJIUTh KOCBEHHBIC H3MEPEHUS, WCCIICAOBAaHUS 3aBUCHMOCTEH (M3WYECKUX BEIUYMH U TIOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEIOKEHHBIX THITOTES.

Bosbmioe BHUMaHME yHenseTcss PEUICHHIO pPAcu€THBIX M KAueCTBEHHBIX 3amad. llpuw sToM st
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a7a4d C SBHO 33JaHHON (PU3NYCCKON MOJICBIO, MTO3BOJISIONIHE
MPUMEHSTh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjielia Kypca, TaK ¥ HHTETPUPYs 3HAHHUSI
13 pa3HbIX pa3nenoB. /st Ka4ueCTBEHHBIX 33124 IPUOPUTETOM SIBIISIOTCS 3a/1aHUS Ha O0OBSICHEHUE TPOTEKAHUS
(bu3NYeCKUX SBICHUN M MPOIIECCOB B OKPYIKAIONICH JKU3HHU, TpeOyromre Bhioopa (GU3HMUECKOW MOACITH ISt
CUTYaIlUU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu @I'OC COO k MaTepraIbHO-TEXHUIECKOMY 00€CIICUeHUIO YIeOHOTO
nporecca 6a30BbIH YpOBEHB Kypca (PU3UKKU HA YPOBHE CpPEeIHEro 001ero oopa3oBaHus JOHKCH U3y4aThCs B
YCIIOBHSIX TPEIMETHOTO KaOWHeTa (DM3MKH WM B YCIOBHSIX HHTETPHPOBAHHOTO KaOMHETa MpPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKJIA. B kaOuHere (u3MKKM HOMKHO OBITh HEOOXOAMMOE JlabopaTopHOE
000pyI0BaHUE JIJISl BHIMOJIHEHUS YKAa3aHHBIX B IPOrpamMMe 1Mo (GU3MKE YUCHHUUECKUX MPAKTHUECKUX paboT u
JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMOHCTpallMOHHOE 000pyI0BaHUE (OPMHUPYETCSI B COOTBETCTBUH C TMPUHIIMIIOM MHUHUMAIBHOU
JIOCTaTOYHOCTH W OO0ECIICUMBACT IOCTAHOBKY IIEPCUMCIICHHBIX B TIporpaMMe 1O (U3HMKE KITFOUEBBIX
JEMOHCTpAIMU JUIS UCCIICIOBAHUS N3YUaeMbIX SIBJICHUH M MPOILIECCOB, SMITUPUICCKUX M (PYHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHUIA.

JIabopatopHoe 00OpYyIOBaHUE I YYCHUYECKHX MPAKTUYECKHX paboT (GopMHpYeTCsl B BHJIE
TEMaTUYEeCKHX KOMIUICKTOB M OOCCIICUYMBAETCS B PacuéTe OJHOTO KOMIUICKTa Ha JBYX OOYYarOIIUXCS.
TemaTnueckue KOMIUICKTHI JIa0OPaTOPHOTO OO0OPYIOBaHUS JTOJDKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAHUN aHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX J1TA0OPATOPHIA.

OCHOBHBIMHU HeJIsAMU U3YUCHUA (1)I/ISI/IKI/I B O6H.I€M O6paBOBaHI/II/I SABJIAKOTCA:

. (dbopMHpOBaHKE HHTEpPECA U CTPEMJICHHS 00YJaIOLIMXCs K HAYYHOMY M3YyYEHHIO IIPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPEJCTABICHUA O HAYYHOM METOJIe TMO3HaHUS U (HOPMHUPOBAHME HCCIIEI0BATEIBCKOTO
OTHOILIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

. (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4deHHs OCHOB CTPOCHUS MaTepUU U
(GyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

. ¢dbopmupoBaHUe YMEHHH OOBSCHATH SBJIECHUS C UCIOJb30BaHUEM (DU3MYECKMX 3HAHUHA M HAy4YHBIX
JIOKa3aTelIbCTB;

. ¢dbopmupoBaHUe IPEACTABICHUN O PO (PU3MKH [T pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH

U TEXHOJIOTUH.

JlocTHKeHHe ITUX Lienel 00eCreunBaeTcs pelieHueM CIeyIOIUX 3a1a4 B IPOLECCe N3YYEHUs Kypca
(Gu3MKN Ha YpOBHE CpeAHEro o0I1ero o0pa3oBaHUs:
. MpUOOpETEHNE CUCTEMBI 3HAHMM 00 00mUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSX,
BKJIIOYass MEXaHMKY, MOJEKYSpHYIO (HU3UKY, SJEKTPOJUHAMUKY, KBAaHTOBYIO (HU3UKY M DIEMEHTHI
acTpopU3UKH;
. (dbopMHUpoBaHKE YMEHHI IPUMEHATh TEOPETUYECKHE 3HAHUS [T O0BSICHEHUS (PU3HUECKUX SBJICHUH B
MIPUPOJIC U ISl IPUHSTHS TPAKTUICCKUAX PEIICHHU B TIOBCEAHEBHOM KU3HM,
. OCBOCHHE CIOCOOOB PELICHMs Pa3IMYHbIX 337ay C SBHO 3aJlaHHON (U3MUECKOM MOJeNblo, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOATENIBHOE CO31aHNe (PU3NUECKON MOJIEINH, aJICKBATHON YCIIOBHSM 33a4H;
. MOHUMaHHE (PU3UUYECKUX OCHOB U IPUHIUIIOB IEHCTBUS TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMYECKUX
IIPOLIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENy;



. OBJIAJICHHE METOAAMH CAMOCTOSTEILHOTO TUIAHUPOBAHUS U MMPOBEICHUS (PU3NUECKHUX IKCIIEPHUMEHTOB,
aHaJlM3a U MHTepIpeTaluy nHGOpMaInu, ONPeIeIeHHs TOCTOBEPHOCTH MOIYYEHHOTO Pe3ysIbTarTa;
o CO3JIaHUE YCIIOBUM ISl pa3BUTUSL YMEHUM IPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM AEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro odIero oopa3oBanus orBoautcs 136 yacos:
B 10 kmacce — 68 yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1no ¢pu3uKe nepedyeHb Jab0paTOpHBIX U MPAKTHUECKUX PalOT ABISETCS
PEKOMEH/IOBAaHHBIM, YUUTENb JeJaeT BBIOOP MpPOBEACHUS TaOOPATOPHBIX pPabOT U OIBITOB C Y4ETOM
WHIUBUIYAIBHBIX OCOOCHHOCTEH 00yJaroIIXCsl.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. ®dusnuka U MeTOIbI HAYYHOI'O IO3HAHUS

®u3uka — HaykKa o npupone. Hayunsle MeTObl MIO3HAHUS OKpYXKarolero mupa. Poib skcniepumenTa u
TEOPHH B IIPOLECcCe MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (pu3mueckux sBICHUH W mporeccoB. Hayunple runoresbl. dusndeckne 3aKOHBI U
Teopuu. ['paHULIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIIUI COOTBETCTBHSL.

Pome m mecto ¢usuku B popMHpPOBaHUM COBPEMEHHON HAYYHOW KapTHHBI MHpA, B MPAKTHYECKOU
JESTEIIbHOCTH JIFOJEH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXaHUYEeCKOro JBwkeHus. Cucrema otcuéra.
Tpaexropus.

[lepemenienue, cKOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHaT. Cll0’KeHNE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEepHOE M pPaBHOYCKOpEHHOE MpsSIMONIMHEHHOe ABMXeHHe. ['paduku 3aBHCUMOCTH KOOpPJIWHAT,
CKOPOCTH, YCKOPEHHS, ITYyTH U TIEPEMEIICHHUS MaTePHUAIbHOM TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneriHoe nBuxkeHue. J[BUKEHHE MaTE€pUAIbHOW TOYKM MO OKPYKHOCTH C IMOCTOSHHOW IO
MOJYJIIO CKOpPOCTBbIO. YTJIOBasg CKOPOCTh, JIMHEWHass CKOpocTh. Ilepmonm W dYactoTa oOpaleHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHUUecKue yCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSIIOB, LIETTHbIE U
PEMEHHBIE TIEpeaaUH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHS.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUS] MEXKIY MYTSIMHU, TPOUIEHHBIMU TEJIOM 3a TOCIEOBATEIHbHBIC PaBHBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxkeHus Teaa, OpOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa



IIpunnun otHOcuTenbHOCTH ['anmunes. Ilepseoiii 3akoH HeroToHa. IHEpLnanbHbIE CUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunuun cynepnosuiuu cuii. Bropoii 3akon HproToHa 11711 MaTepuaabHOW TOUKH.
Tpernii 3akoH HbIOTOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenne. Bunbl TpeHus (1mokosi, ckojbxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbXKEHUS U cuia TpeHus nokos. Koapdumuent tpenns. Cuna CONpOTHBICHUS NPU IBMKCHUH Tella B
AKUJKOCTHU WM rase.

[TocTynaTensHOE U BpaIlaTeIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuiIbl OTHOCUTENBHO OcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOro Tea.

TexHuueckue ycTpoucTBa M IMPAKTUYECKOE MPUMEHEHUE: MOAIIMITHUKY, JIBH)KCHHE HCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TaJACHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecus: TBEpAOro Tena. Buibl paBHOBeCHSI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmariuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALLEHUSI.

Tema 3. 3akonvl coXpaneHUs 6 MeXAHUKE

Nmnynbc MatepualibHON TOUKHU (T€Ja), CUCTEMbl MaTepUaIbHbIX TOYeK. MIMITysibc CUIIbl M U3MEHEHNE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMIyjbca. PeakTUBHOE JBUKECHHUE.

Pabota cunbl. MOITHOCTB CHJIBL.

Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumaneHas dHeprud. lloTeHuuanbHast »SHeprus yHOpyro JAeOPMUPOBAHHON MpPYKUHBI.
[TorennuanbHast SHEprus Teya BOIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHunanpHble U HEMOTEHIMAIbHBIE CUIbl. CBA3b paOOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEP, NMPYKUHHBINA IHCTONET,
JIBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOIOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBa3u pabOThl CHIIBI C W3MEHEHMEM MEXaHHYECKOM SHEepruM Tejla Ha TNpuMepe
pacTsKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE  TIOJIOKEHUS MOHGKynSIpHO-KI/IHeTI/ILIeCKOﬁ TEOpUHU W HUX OIBITHOC 000CHOBaHUE.
BbpoyHnoBckoe nBmwkenue. JAuddysusa. Xapakrep ABMKEHHUS] U B3aUMOJICHCTBHUS YacTHUI] BemiecTBa. Mojenu
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CTPOEHUS T'a30B, KHUIKOCTEH U TBEPIBIX TNl U OOBSCHEHHWE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJEICH.
Macca u pazmepsl Mosekyi. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOH TEOPUM HJI€ATBHOTO
raza. AOCONIIOTHAs TeMIIepaTypa Kak Mepa CpeJHel KWHETHYECKOW HEPTUU TEIUIOBOTO JIBUIKECHUS YaCTHIL
raza. [llkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ paduueckoe
MpeJICTaBJICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BeliecTBa, (oTorpaguu MOJEKYlT OpPraHUYeCKHUX
COETUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOECHCTBHUS.

Mopeinb, HIUTIOCTPUPYIOLLAs IPUPOLY ABJICHHUS ra3a Ha CTEHKHU COCYHa.

OnbITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenue Macchl BO3/1yXa B KJIACCHON KOMHATe Ha OCHOBE U3MEpeHHi 00bEMa KOMHATBI, 1aBIICHUS
U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSST SHEprus TEPMOJAMHAMUYECKON CHUCTEMBI M CIOCOOBI eé
n3MeHenus. KonmdecTBo TemoTsl U pabora. BHyTpeHHss sHEprus 0JJHOATOMHOI'O U€albHOro ra3a. Bussl
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, U3JIydeHHE. YJelbHas TEIIOEMKOCTh BEIIECTBA.
KonunuecTBo TEII0ThI pH Tejionepeaaye.

[Tonstue 06 agunabatHOM mporiecce. [lepBriii 3aKk0H TepMOoAMHAMUKH. [IpuMeHeHHe MepBOro 3aKoHa
TEPMOJMHAMHUKH K H3omporeccam. ['padudeckas mHTEprpeTanus paboThI rasa.

Bropoii 3akon TepMmoanHamMuku. HeoOpaTuMocTs mpoiieccoB B IpUpO/IE.

TennoBele MamuHbl. [IpuHIUIEL AelicTBUA TEMIOBBIX MamMH. [IpeobpazoBaHus SHEPrUU B TEIUIOBBIX
MmamuHax. Koag¢unuent nonesnoro neifictBus temnoBoil Mammumubl. [ukn KapHo m ero koadduuueHt
MI0JIE3HOTO AEUCTBUSL. DKOJOTUYECKHE MPOOIEMBbI TEMIOOHEPTE€TUKH.

TexHuueckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHE: TBUTaTellb BHYTPEHHEr0 CropaHusi, ObITOBOM
XOJIOIUJIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPIICHHWU PAOOTHI: BBUIET MPOOKU M3 OYTBUIKUA MOJ
JeWCTBUEM CXKATOT0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIUA).

N3menenne BHyTpeHHEH dHEPruu (TeMIIEpaTyphl) Tejla MpU Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooGpa3zoBanue u kKoHaeHcalus. Mcnapenue u kunenue. AOCOTIOTHASI U OTHOCUTEINIbHAS BIIAYKHOCTh
Bo3ayxa. HachleHHsIi nap. Y nenpHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT
JTABJICHUSI.

Teépnoe teno. Kpucramimueckue u amopdHble Tena. AHU30TPONHS CBOWCTB KpUCTAUIOB. Kuakue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpucTaudzanus. YAeiabHas TEMJoTa IUIaBICHHUS.
Cybnumarus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M INCUXPOMETP, KaTOPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.
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Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IUJIABJICHHS KPUCTAILUTUIECKOTO BEIIECTBA.
JleMoHCTpanusi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepeHre OTHOCUTEBHOM BIIAKHOCTH BO3/TyXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. nexkmpocmamuka

DNeKTpu3anusa Tel. OJeKTpudeckuil 3apsia. JlBa BuIa 3JIeKTpUYecKuX 3apsiioB. [IpoBogHuKWH,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbI 3JEKTpUYECKUM 3apsi. DJIEKTPUUYECKOE TOJIE.
Hanpsok€HHOCTE  3eKkTpudeckoro mnoss. IIpuHnun cynepno3uuuu  3eKTpUdYecKux Iojed. JIuHum
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocrarmueckoro mnoiss. Ilotenuuman. Pasnocts morenmnmanos. IlpoBoguuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0J€e. Ju3nekTpuyeckas NpoHUIAEMOCTb.

OnextpoéMkocTh. KonaeHcaTop. DaeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus 3apsiKEHHOI'O
KOHJIEHCATOopa.

TexHuueckue  ycTpoWcTBAa M MPAKTUYECKOE  NPUMEHEHHUE:  DIIEKTPOCKOI,  3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpOB, KOHJEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U PUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30OBAHHBIX TEJI.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHAEHCATOpa OT IJIOIIAAW IJIACTHH, PACCTOSHUS MEXIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannvwtii Inekmpuyeckuit mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUSA 3JEKTPUUYECKOro Toka. Mcrounuku toka. Cuna Toka.
TlocTOsITHHBII TOK.

Hanpspkenne. 3akon Oma U1 ydacTka LIETH.

DNEeKTpUUECKOe CONPOTHUBIIEHUE. YJEIbHOE CONpOTUBJIEHHME BemlecTBa. IlocnmengoBarenbHoe,
MapajuIeIbHOE, CMEIIAHHOE COEAMHEHHNE ITPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb 3IEKTPHUUECKOTO TOKA.

ONeKTpOABMKYIlasl CUla U BHYTPEHHEE COIPOTUBIEHUE MCTOYHMKA TOKa. 3akoH Oma Ul MOJIHON
(3aMKHYTOI) 3neKTprueckoi nenu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAs MNPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAUIOB OT
Temreparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuUecKnii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NMPUMECHAsl MPOBOAMMOCTh MOJIYNPOBOAHHKOB. CBolicTBa P-—N-
nepexoza. [loaynpoBoJHIKOBBIE TPHOOPHI.

ONeKTpUYECKUi TOK B PacTBOpPAaxX M PACIUIABAX AJIEKTPOIMUTOB. DJIEKTPOJIUTHYECKAS IHCCOLMAIUS.
DneKTponus3.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monuus. [lnasma.



TexHrdeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU
TOKa, 3JIEKTPOHArpeBaTebHbIe MPHOOPHI, IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII IMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWINHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAAU IIONIEPEUYHOTO
CEYCHMS U MaTepHaa.

CMenianHOe COeJUHEHHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABIKYILEH Cuibl. KOPOTKOE 3aMbIKaHUE T'ajJbBAHMYECKOIO JJIEMEHTa U
OLICHKAa BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne CMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 37eKTpoABHKYILIEH CUIIbl NCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmtonenue snexTpoinusa.

MexnpeamMeTHbie CBSI3H

Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 Kitacce OCYIIECTBIISETCS C YUETOM COACPIKATEIBHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle noHamus, CBS3aHHbIE C W3YYEHHMEM METOJOB HAYYHOI'O I10O3HAHUS: SBJICHUE,
Hay4HbIil (akT, rumnoresa, (¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOMI0IEeHHe, 3KCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: perieHrne CUCTEMbl ypaBHEHUH, InHeHas QpyHKIus, mapaboia, runep6oia, ux rpapuku
U CBOWCTBa, TPUTOHOMETpUYECKHE (YHKIMUU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MIPOEKIUHN HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeus: MexaHndeckoe NBWKEHHE B KHMBOH mpupone, aup@ys3us, 0CMOC, TEINIOOOMEH KHBBIX
OpPraHu3MoOB (BUbI TEIUIONEPEIadt, TEMJIOBOE PAaBHOBECHUE), DIICKTPUUECKHE SBJICHUS B )KUBOM MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Tra3oB, JJEKTPUYECKHE CBOMCTBAa METAJJIOB,
ANEKTPOIUTUYECKAS TUCCOIMAIIMSI, TalIbBaHHKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JIBUKEHUH C MCIIOJIB30BAHMEM MEXAaHHU3MOB, YUET TPEHUS B TE€XHHKE,
MOJIIIMITHUKY, WCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbCca B TEXHHKe (pakera, BOJOMET M JpYyTue),
JIBUTATEIb BHYTPEHHETO CropaHus, maposasi TypOuHa, ObITOBOM XOJOIMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MIOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM 4YHCIE€ HAHOMATEpUAIOB, M HAHOTEXHOJOIHH,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, FraJIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHble MarHuThl. B3anMoIelcTBHE TOCTOSHHBIX MarHuTOB. MarnutHoe moiie. BekTtop
MarHuTHOM UHAYKUUU. [ [pUHIIMT Cyneprno3uIui MarHuTHEIX NoJied. JInnuu maruuTHoM nHAYKIu. Kaptuna
JUHUNA MarHUTHOW MHIYKIIMH TIOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHoOe 1ojie NpoBOJHMKA ¢ TOKOM. KapTuHa NWMHUNA WHAYKIIMM MarHUTHOTO MOJISI JIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHUKA, KaTymKH C TOKoM. OmbIT IpcTena.
B3aumMogeiicTBre MpOBOIHUKOB C TOKOM.

Cunia Amriepa, €€ MOTyJIb M HalpaBIICHHE.



Cuna JlopeHua, €€ Moayinb M HampaBieHHE. [[BHKEHHE 3apsDKEHHOM 4YacTHIl B OJHOPOIHOM
MarHuTHoM noJie. Pabora cumer JlopeHniia.

SIBneHue sneKTpoMarHuTHOM MHIAYKUUU. [IOTOK BEKTOpa MarHMTHOW MHAYKLMH. DIEKTPOJBIKYIIAS
CUJIa UHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKIMK Papazes.

BuxpeBoe snextpuyeckoe moiie. DIEKTPOIABMKYINAS CHJIA UHAYKIHH B MPOBOJHHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJIHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio Jlenuna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJICKTPOABUIKYIIAS CHUJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHruueckue yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSIHHBIE MATHHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIIb, YCKOPUTENH 3JIEMEHTAPHBIX YAaCTHI], MHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIvHUM MHIYKIUK MAarHUTHOTO TOJIA.

B3anmMozeincTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTb JIEKTPOJABUKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOIO ITOTOKA.

SIBiIeHNE CAMOMHTYKLIVH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnepnoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

Pazgen S. Kosie6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

KonebarenbHast cuctema. CBOOOIHBIE MeXaHWYeckue KojebaHus. l'apMoHuyeckue KojeOaHHUs.
Ilepuon, vactora, amrumMtyna u ¢aza konedanuil. [IpyXuHHBIM MasTHUK. MaremMaTHyecKHil MasTHHK.
VYpaBHeHHe rapMOHNUECKUX KoneOaHuil. [IpeBpaliienue sHepruu Npu rapMOHUYECKUX KOIeOaHUsX.

KonebarenbHbiii koHTYp. CBOOOJHbBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B UAEATbHOM KojeOaTeabHOM
KOHTYype. AHAJOTusi MEXAY MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHBIMU KojeOaHusMu. @opmyna Tomcona.
3aKOH COXpaHEeHHUsl PHEPTUHU B UJCAIbHOM KOJIeOAaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KosiebaHUsX. BeIHyX/IeHHble MexaHHueckue kosnebanus. Pesonanc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJIeOaHusl.

[Tepemennsblit Tok. CHHYCOMAATBHBIN IEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIITUTYTHOE
U ACUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IponsBoacTBo, nepeaaya u nNoTpedIeHNE FNEKTPUUECKON SJHEPTUU. DKOJIOTUYECKUE
PUCKH IIPU IIPOU3BOJCTBE 3JEKTpodHEpruu. KynpTypa HCIONb30BaHUS 2JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU.

TexHnueckue ycTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUECKUH 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (PY>KUHHBIN WM MaTEMAaTUYECKUN MasTHUK).

Habmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanue cBONCTB BhIHYX/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcumsuiorpaMMel (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) JJIsl AJIEKTPOMAarHUTHBIX
KOJIEOaHUH.
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Pe3onanc npu nocnenoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U KOHJIEHCATOPA.

Monenb TUHUY 3IEKTPOIepeIauH.

Yuenuueckuii s3xcnepumenm, 1a60pamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH MepHO/1a MaJIbIX KOJieOaHUM Ipy3a Ha HUTH OT JUTMHBI HUTH U MacChl Ipy3a.

UccnepoBanue nepeMeHHOr0 TOKA B IEMU U3 MOCIEA0BATEIbHO COSUHEHHBIX KOHEHCATOPA, KaTYIIKU
U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbBLE B0JIHbL

Mexanuyeckue BOJHBI, yciioBUs pacripocTpanenus. [lepuoa. CKOpocTh pacnpoCTpaHEHUs U JIJIMHA
BouiHBI. [lonepeunsie u npoaoibHbIe BoJHBL. HTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIEeKTPOMArHUTHHIE BOJHBI. YCJIOBUS M3IY4YEHHs AJIEKTPOMArHUTHBIX BOJH. B3anmuas opuenTanus
BekTopoB E, B, V B anekrpomarnuTHO#l BonHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npesioMIIeHue, ospusanus, Judpakius, uarepeperius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeleBUAeHU. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuuyeckue ycTpoiicTBa M NPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHble  HMHCTPYMEHTHI,
YIBTPa3BYKOBas JTUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, PaAHONpPUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJILHBIX BOJIH.

Konebmnromnieecs Teno kKak HICTOYHUK 3BYKa.

HaGimrotenne oTpaskeHus U IPEIOMIICHUS MEXaHUIECKIX BOJIH.

Ha6monenue nntepdepeHny u AuPpakiud MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpPaXKCHHE, NPEIOMJICHUE, MOJIApU3aIlus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsimonuHeiiHoe pacpocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyd cBeTa.
To4euHbIi1 ICTOYHUK CBETA.

OTtpaxxeHune cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00paskeHni B TNIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBINA TTOKa3atenb npenomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonue u pacceuBaronue TuH3bI. ToHkas nauH3a. DOKYCHOE PacCTOSHUE M ONMTUYECKas CHIia
TOHKOM nuH3bI. [locTpoeHne m3zobpaxeHuil B coOMparonMx M paccerBarounx JuH3ax. Dopmyna TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBA€MOE€ JTUH30MU.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Untepdepenuus cBera. KorepeHTHble HCTOYHHMKHU. YCJIOBHS HaONIOACHUS
MaKCUMyMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmus csera. JudpakunonHas pemérka. YcinoBue HaOMIOJEHHUS TIaBHBIX MaKCHMYMOB TMpHU
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHn4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: OYKH, JIyna, ¢oToanmapar, MpOoeKIIMOHHBIA
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEeHIéTKa, MOJISPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTPAKEHHE U TpeToMiieHre cBeTa. OnTHYecKHe MPHUOOpHI.

[TonHOE BHYTpeHHEE oTpakeHne. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHHIA B THH3aX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

Habmonenue untepdepeHIm cera.



Habmtonenue nudpaknuu cera.

HabGmronenue qucnepcuu cBera.

[TonydeHue cekTpa ¢ TOMOIIBIO TPU3MEI.

[Tonyyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
HaGimoienue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenne nokazaresns MpeioMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paKeHUH B JIMH3aX.
HaGmonenue aucnepcuu cBera.

Pa3jen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEJILHOCTH

['paHunl  MPUMEHUMOCTH  KJIACCHMYECKOW  MeXaHMKH. IlocTynaTel  CHeNUaJIbHOM  TEOPHH
OTHOCUTEILHOCTH: WHBAPUAHTHOCTH MOMAYJS CKOPOCTH CBETa B BaKyyMme, MPUHIMI OTHOCUTEIHHOCTH
OUHIITEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JUTUHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPT Ul MTOKOSI.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHM OGO ONRMUKU
®oronsl. opmymna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.
OtkpeiTne u uccienoBanue Gorodpdexra. Ombitel A. I'. CroneroBa. 3akoHbl (GoTodddekra.
Ypasuenue DitninreitHa st poroaddexra. «KpacuHas rpanuna» Gorodddexra.
Hasnenue ceera. Oneite [1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpoCTBa M TMPAKTHUECKOE IMPHUMEHEHHE: (OTOIIEMEHT, (OTONATUYUK, COTHEUHAS
Oarapesi, CBETOAUO.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
CBeTOoauOI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnbiTel Pezepdopna o paccessauto o -yactuil. [nanerapnas Mozenb atoma.
IToctynatsl bopa. M3nyuenue u nornomenue (OTOHOB MPHU MEPEXOJe aTOMa C OJHOIO YPOBHS SHEPIHH Ha
npyroii. Bunsl ciektpoB. CriekTp ypOBHEN SHEPrHUH aToMa BOJOPO/Ia.
BonnoBsele cBolicTBa yactull. Bonnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.
TexHnuyeckue ycTpoiicTBa M NPaKTUIECKOE IPUMEHEHUE: CIIEKTPaIbHBIN aHAIN3 (CIIEKTPOCKOI), J1a3ep,
KBAaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Habutoienue nuHeRvaTbIX CeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol
HabmtoneHnue nuHeiuaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, T0OKA3bIBAIOLINE CIOKHOCTb CTpOEHUS sapa. OTKpeITHE paguoaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paauOaKTHBHOTO W3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
M3Iy4eHus. BiausiHue paioakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpbiTHe mpoToHa U HeiltpoHa. Hykimonnass mozxens sinmpa IeiizenGepra—lBanenko. 3apsia sapa.
Maccosoe uncio siapa. M3oTomns!.
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Anbda-pacrian. DJEKTPOHHBIM W  TMO3UTPOHHBIM  Oera-pacman. ['amma-usnydeHue. 3akoH
pPaZgMoOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JleekT Macch sapa.

Snepubie peakunu. JleneHue u CUHTE3 A1ep.

Snepubiii peakrop. Tepmosnepusiii cunTe3. [IpoOmemMbl M TEPCIEKTUBBI SACPHONW SHEPreTHUKH.
OKOJIOTHYECKHE aCIEKTHI SIEPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUII.

@dynnameHTaIbHbIE B3auMOAeHcTBUS. EquHCTBO (hr3nyeckoit KapTHHBI MHpA.

TexHnyeckue yCTpoOHCTBAa M NPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, saepHbII
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHII (110 TOTOBBIM (hoTOrpadusiM).

Pa3neu 8. DjieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Ortanbl pa3BUTUs acTpoHOMUHU. [IpUKinanHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3nn0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosiHOAa M 3BE3M. 3BE3MBI, UX OCHOBHBIC
XapaKTEePUCTUKU. J(narpamma «CreKTpalbHbBIN KJIacC — CBETUMOCTBY. 3BE3/IbI IIIABHOM MOCJIEI0BATEILHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTbY JJIs1 3BE3/] II1aBHOM 1OCIIE10BATENbHOCTU. BHYyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUSI O IPOUCXO0KACHUH U 3BOoNUK COJTHIIA U 3BE3/]. DTaIlbl )KU3HU 3BE3]T.

Mnineunsiii [1yts — Hama [Manaktuka. [lonoxenue u neumxenue Connua B ['anaktuke. TUIBI TalaKTHK.
Papnoranaktuku u kBazapbl. YEpHbIE ObIPHI B sIAPAX rajJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanme ramaktuk. Teopust Bombiioro
B3pbIBA. PEIMKTOBOE H3IIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmronenus HEBOOPYXEHHBIM TJ1a30M C KCIOJb30BAHUEM KOMITHIOTEPHBIX MPHIOKEHUN ISt
OTIpe/IeTICHUs] TOJOXKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBepHOTo
MOJTYIIAPUS U SIPKUE 3BE3]IBI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maronee noBTOpPeHUE

Ponb ¢u3uku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAIbHON U 3THYECKOU cepax
JesITeIbHOCTH Y€JI0BEKa, POJb U MECTO (PU3UKHU U aCTPOHOMHUU B COBPEMEHHOW HAY4YHOU KapTUHE MUPA, POJIb
¢u3nueckoil Teopu B (HOPMHUPOBAHUM MPEJCTABICHUN O (U3NYECKON KapTHHE MHpa, MECTO (PU3NUECKON
KapTUHBI MUPa B OOILIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O MIPUPOIE.

MexnpeamerHblie CBA3U

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTcst ¢ y4€TOM coAepKaTeIbHbIX
MEXITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, ONOJIOTUH, XMMUH, Freorpadu U TEXHOJIOTHH.

Medicnpeomemnvle nowsmus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO ITO3HAHUS: SBJICHUE,
Hay4YHbI (akT, rumnoresa, (¢u3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOMI0IEeHHe, D3KCIIEPUMEHT,
MOJIETTUPOBAaHKE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHUH, TPUTOHOMETpPHUYECKHE (YHKLUHU: CHHYC, KOCHHYC,
TAHI'C€HC, KOTAHT'CHC, OCHOBHOC TPUIOHOMETPUUYCCKOC TOXIACCTBO, BCKTOPbI M HX IIPOCKIHU Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE JJIEMEHTAPHBIX (DYHKIMHA, TpPU3HAKK TOJO0HS
TPEYrOJIbHUKOB, OIIPEeTICHNE IUIOMAAN TUIOCKUX GUTyp U 00BEMa Te.
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Buonoeus: snexTpudeckue SBICHUS B )KUBOI NpUpPOE, KoieOaTeIbHbIC ABIKEHHS B )KUBOM IPUPOJE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, AeCTBHE pauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHUE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJl, MEXAHU3MBI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIbHBINA aHAJU3.

Teoepaghus: MarHUTHBIE TIONIFOCA 3eMITH, 3aJIC)KU MAarHUTHBIX Py, POTOCHEMKA 36MHON TOBEPXHOCTH,

MpeCKa3aHue 3eMJIETPSICEHUM.

Texnonoeus: TMHUM SIIEKTPOIIEpeIad, TeHepaTop EPEMEHHOT0 TOKa, AIEKTPOABUTaTe b, MHIYKIOHHAS 1Ie4b, Paaap,
panuonpuéMHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBYU-meuyb, MPOCKIIMOHHBIN ammapaT, BOJOKOHHAS OINTHKA, COJTHEYHAS
Oartapes..

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeamera «Pu3znka» Ha YpPOBHE cpeaHero oomiero oOpa3oBaHus (0a30BBIA
YPOBEHB) JIOJDKHO OOECIICUUTh JOCTIIKEHUE CICAYIONMIUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHUS yueOHOTO npeamera «Du3nka» JOIKHBI 0TPaXkaTh TOTOBHOCTh U
CIOCOOHOCTh O0YyYaroIUXcs PYKOBOJCTBOBATHCS CGHOPMHPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM I[IEHHOCTSIM POCCUHCKOro OOLIECTBA, pACIIMPEHUE JKU3HEHHOTO OIbITa W  OIbITa
JESITeTHbHOCTH B IIPOLIECCE pEATU3aIlii OCHOBHBIX HAIPABJICHNUH BOCIIUTATEIILHOMN AEATEIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YYAIOUIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA
poccHiickoro o011ecTBa;

MPUHATHE TPATUIHOHHBIX O0MIEYETOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIILHOCTh B MHTEpEcax Ipa’kAaHCKOTo oOlLIecTBa, y4acTBOBATh B
caMOYIIpaBJIeHHH B 00pa30BaTeIbHOW OpraHU3aINH;

YMEHHUE B3aMMOJAEUCTBOBATH C COLMAJbHBIMH HHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIMSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH JIeATETLHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTIKEHHSIM POCCHHCKHX YYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CTIIOCOOHOCTH OIICHUBAThH CUTYAIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh Ha MOPAIIbHO-
HPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JIESITEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJ[a B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4)3¢TeTHYECKOr0 BOCIHTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (GU3NIECKOH
HayKe;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpEC K pa3IMuHbIM chepaM npodeccnoHaIbHOM AesITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON
U TEXHUKOM, yMEHHUE COBEepLIaTh OCO3HAHHBIN BbIOOp Oynyiiel npodeccuu U peaqn3oBbIBaTh COOCTBEHHBIE
KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00acTH (PU3UKU Ha MPOTSKEHUU
BCeM KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMS
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c(OPMHPOBAHHOCTH 3KOJIOTMYECKON KYJIBTYpPbI, OCO3HAHHE TII00AIILHOTO XapakTepa SKOJIOTHYECKUX
npo0em;

IJIAHUPOBAHUE M OCYILIECTBICHUE JCUCTBUH B OKpYXKalOLIEHd Cpele Ha OCHOBE 3HAHUSA Leled
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

pacUIMpEeHME OIbITA AEATEIBHOCTH 3KOJOTMYECKOM HAIIPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUU
1o GpU3MKe;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHUS:

C(OPMHUPOBAHHOCT  MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HaHME LEHHOCTH HAay4yHOW JesTeIbHOCTH, TOTOBHOCTb B IpolilecCe M3Y4YeHUs (DU3MKU
OCYULIECTBJIATh IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIBHOCTD HHAMBUIyAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEACIISITh LIENU JEATeIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX TOCTHKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3zpabarhiBaTh IUIAaH pEIICHHUS MPOOJIEeMBbl € Y4YETOM aHalIM3a HMEIOLIUXCS MATepUANbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IEATEIbHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIHTATOB LEJISIM, OLIEHUBATh PUCKU
IMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHHUPOBATh U BBINOJIHATH pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3zoBble ucciienoBarejbckue 1eHCTBUA.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U MEeTO1aMU (PU3UUYECKOM HAYKH;

BIIQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEIIBCKOW M IMPOCKTHOW JEATSIBHOCTH B 00JacTH (PU3WKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelieHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

BIIa/IETh BUJAMH JICATEIBHOCTH 10 MOJIYYSHHIO HOBOTO 3HAHUS, €M0 HHTEPIIPETAlUU, IPE0OPa30BaHUIO
Y IPUMEHEHHIO B PA3JINYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCJIEC TIPU CO3JJaHUN YIEOHBIX MPOEKTOB B 00JIaCTH
bu3uku;

BBISIBIIATh TPUYHMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTYyaJU3MpPOBaTh 3a/ady, BBIJIBUTATh THUIIOTE3Yy €&
penieHus, HaXOAUTh APTYMEHTHI JJIs JJOKA3aTeJIbCTBA CBOMX YTBEPKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU
perieHus;

aHAIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHHs 3aJayd pe3yJbTaTbl, KPUTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTeNIbHOM A€ITEILHOCTH, B TOM YUCIE MPU
U3Y4YEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATETbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIE UJIEU, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIa/IETh HABBIKAMU MOTYYCHHSI HHPOPMAITUH HU3UYECKOTO COJEPIKAHUS U3 HICTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSATENTFHO OCYIIECTBIISATh TOWCK, aHAJIW3, CHUCTEMATH3AIMI0 W WHTEPHpeTanuio WH}opManuu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

UCIONIb30BaTh CpPEACTBAa HH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOJIOJIeHHEeM TpeOOBaHUN SPTOHOMUKH,
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TEXHUKA O€30MaCHOCTH, THUTHEHBI, pecypcocOepexeHus, IMpPaBOBBIX W OITHUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 06€30MMacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJCpXKAaHUSA B PA3IUYHBIX (QopMarax C yu€ToOM Ha3HAYCHHS
WHGOPMAIIMY U [IEIEBOH ayIUTOPHH, BEIOUPAast ONTUMAIEHYIO ()OPMY TIPEICTABICHHUS U BU3yaTH3aIlHH.

KoMMyHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe qeilicTBUA:

OCYILIECTBIISATH OOIICHHE HA YpOoKaX (PU3MKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUIYaJIbHON pabOThI;

BBIOMpATh TEMAaTUKY U METO/bI COBMECTHBIX JIEHCTBHIl ¢ Y4€TOM OOLIUX MHTEPECOB U BO3MOKHOCTEN
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

NPUHUMATH IEJId COBMECTHOM AEATENbHOCTH, OPTraHU30BBIBATh M KOOPAWHUPOBATH ACUCTBUS 1O €&
JOCTUKEHHUIO: COCTABIISITh TUIaH JACHCTBUIMA, paclpenesaTh poJid ¢ yU6TOM MHEHUN YJaCTHHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOErO BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B OOLIMH pe3yabTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MMPOEKTHI, OIEHUBATh UIEH C MO3UIIMA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATErHUECKOe TOBEIECHUE B PA3JIMYHBIX CHUTYaIUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYLIECTBIISATh [O3HABATENbHYIO JIESTEILHOCTh B 00JIACTH (PU3UKU U aCTPOHOMHUH,
BBISIBIISATH TIPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IIAH PEIIEHUS PAacUYETHBIX M KayeCTBEHHBIX 3a]ady, IUIaH BBIIOJHEHUS
IIPaKTUYECKON pabOTHI C yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAUILIUH B 00JaCTU (PU3UKHU, IOCTOSHHO MOBBIIIATh
CBOM 00pazoBaTeNbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIISAM;

BJIJIETh HAaBBIKAMU [IO3HABAaTEJIbHOM peQJIeKCHMM KaK OCO3HaHUS COBEpUIAEMbIX JEUCTBUH U
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

HCIO0JIb30BaTh NPUEMBI pe(IeKCUU 7Sl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHWKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3ybTaTOB AEITEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nporecce nocTHXKeHUST TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMbl MO (pU3MKe Ui YPOBHS
cpenHero o0mero oOpa3oBaHUS Yy OOYYaOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBLHOE COCTOSIHHE, BHJIETh
HanpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIMOHAILHON Cepsl, ObITh YBEPEHHBIM B ce0e€;
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CaMOpETyJINPOBaHHUs, BKIKOYAIOLEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTBH 3a CBOE
MOBEJICHHUE, CIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM M3MEHEHHUSM M NPOSBIATh TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIXKCHUIO LIEJIM M YCIEXY, ONTUMU3M,
VHHULIMATUBHOCTb, YMEHUE JCHUCTBOBATh UCXOIs U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAILHOE COCTOSIHUE APYI'MX, YUUTBIBATh €r0
IIPU OCYILECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBaTh OTHOUIEHUS C APYTMMH JIIOJIbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mpeiaMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPaXKaThb
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTo (GU3MKU B (HOPMUPOBAHMM COBPEMEHHOW Hay4YHOMH
KapTHUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM ACATEIBHOCTH JIIOJEH;

YUUTHIBATh TPAHULIBI TMPUMEHEHHS W3YYCHHBIX (U3MUECKUX MOJeNiel: MaTepuaibHas TOYKa,
WHEpIHaIbHAs CHCTeMa OTCu€Ta, aOCOMIOTHO TBEPAOE TENO, WMICAIBHBIN ra3, MOJEIN CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUYECKUI 3apsi IpU pelieHuu GU3NIECKuX 3a/1ay;

pacrno3HaBaTh (pu3MUecKkHe sBICHHUS (IIPOILECCHI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U JJEKTPOJMHAMHMKHU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BM)KEHHE, CBOOOIHOE TMAaJCHHE TEJ, ABM)KCHHE IO OKPY>KHOCTH,
WHepLHUs, B3auMoiericTBre e, 1uddy3us, OpoOyHOBCKOE ABMKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX TEI,
n3MeHeHne o0bEMa Tel MpU HarpeBaHuM (OXJIAXKIACHUH), TEIJIOBOE paBHOBECHE, UCIIAPEHHUE, KOHICHCAIIN S,
IJIABJICHUE, KPUCTAJUIM3alUsl, KHUIIEHHE, BJIAXHOCTh BO3/lyXa, IOBBIIICHWE JMAABJICHUS Traza IpPU €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXK/TY MTapaMeTpaMy COCTOSIHUSI Ta3a B U30MPOIIECCaX, FICKTPU3ALIUS
TeJl, B3aUMOJICHCTBHE 3apsI/IOB;

OMHUCHIBATh MEXAHMYECKOE JBWKEHUE, HCHONb3ys (HU3MUecKkre BEIWYUHBI: KOOpAMHATA, IYTh,
MepeMeNnIeHe, CKOpPOCTb, YCKOpPEHHE, Macca Tella, CUJla, HMIIYJIbC Tela, KUHETUYeCKas HHEeprus,
MOTEHIIMAIbHAS HHEPTUsl, MEXaHW4YeCKass padoTa, MEXaHWYECKash MOIIHOCTh; MPHU OMMCAHUHU TPABHIHHO
TPaKTOBaTh (PU3NUECKUIA CMBICI UCIIOJIb3yEMbIX BEJIHUMH, UX 0003HAUEHUS U €AMHUIIBI, HAXOUTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C IPYTUMHU BEIIMUNHAMU;

OMKCHIBATh HM3yUEHHBIC TEIUIOBBIE CBOWCTBA TN W TEIUIOBBIE SIBICHUS, HUCHONB3YS (PU3NYECKUE
BEJIMYUHBI: JIaBIICHUE Ta3a, TeMIeparypa, CpeaHss KUHETHYECKas SHEPTHUsl XaOTHYECKOTO JBMKCHHS
MOJIEKYII, CPEAHEKBAAPATUIHASI CKOPOCTh MOJIEKYII, KOTMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEprus, paboTa rasa,
KOA(DPUIIMEHT TOJIe3HOTO0 JIEWCTBHS TETUIOBOTO JBUTATENs; TPU ONMUCAHUU TPABUIBHO TPAKTOBATH
(bu3MYECKUH CMBICT UCHOJIB3YEMBIX BENUYMH, WX OOO3HAYEHHS U EIUHUIIBI, HAXOIUTh (OPMYIIBI,
CBSA3BIBAIONIME JAaHHYIO (PM3UYECKYIO BEJTUUYHHY C JPYTUMHU BEIUYHHAM;

OTHCHIBATh U3YYCHHBIE DJIEKTPUUECKHE CBOWCTBA BEIECTBA M DJIEKTPUYECKHE SBIEHUS (IIPOIECCHI),
WCTIONB3Ys (PU3NUECKHE BEIUYUHBI: AJICKTPUUYCCKUN 3apsifl, IJICKTPUUECKOE IOJIe, HAMPSHKEHHOCTH IOJS,
MOTEHIIMaJ, pPa3HOCTh TMOTEHIMAJIOB; MpPH OMUCAHUHM MPABWJIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI
WCIIOB3YEMBIX BEIMYMH, WX OOO3HAUECHMsS] W €IUHUIIBI, yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(Gu3MYECKyIO BEIMYUHY C IPYTUMHU BEINYNHAMY;

aHATM3UPOBATH (PU3NYECKUE MPOIIECCHI U SABJICHUS], UICTIONB3Ys (PU3UUECKUE 3aKOHBI M TPUHITUIIBI: 3aKOH
BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeroToHa, 3aK0H coXpaHEHHMS MEXaHMUYECKOH SHEpruu, 3aKOH
COXpaHEHHUs HWMITYJIbCa, MPUHIUI CYMEPIIO3UIIMN CHJI, TPUHIIMI PaBHONPABUS HWHEPIUATBHBIX CHCTEM
OTCuU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUSI BEUIECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CpeaHEH
KMHETUYECKOM SHEpPruH TEIJIOBOIO JIB)KEHUS MOJIEKYJl C aOCONIOTHOW TeMIlepaTypoil, MEepBbIH 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs JJIEKTPUYECKOro 3apsaa, 3akoH KyrnoHa, mpu 3TOM pa3nvyatrh
CIIOBECHYIO (OPMYTUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHUE W YCIOBHUs (TPAHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TIPUHITUIIBI JIEHCTBUS MAITUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3IndaTh
YCIOBUS MX O€30MMACHOTO MCIIOIH30BAHMS B IIOBCEHEBHOM JKU3HU;
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BBITIONTHSATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3WUECKUX SBICHUI U MPOLIECCOB C UCIOJIb30BAHUEM
MPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpU 3TOM (OPMYIHPOBATH MpoOiIemMy/3agady M THUIOTE3y y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MIPEIOKEHHOTO 000PYI0OBaHUS, TPOBOAUTH OIBIT ¥ (HOPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIC HW3MEPEHHS (PH3UYECKUX BEIMYUH, MPU STOM BBIOMPATH
ONITUMAJILHBIN CIIOCOO M3MEPEHUS M HCIIOB30BATh U3BECTHBIEC METO/IbI OIICHKHU TIOTPEIIHOCTEH H3MEPCHHUIA;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ty GU3HMUECKUMU BETMIMHAMH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUH,
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI MOJYYCHHONH 3aBUCUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JeNIaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHMUS,

coOioaTh mpaBwiia OE30MACHOTO TpyJda NpU MPOBEACHUU HCCICIOBAaHUNA B paMKax Y4eOHOro
IKCIIEPUMEHTA, YIeOHO-UCCIIeIOBATEILCKON U MPOSKTHOU JIEATETHHOCTH C MCTIOJE30BaHUEM U3MEPUTEIIBHBIX
YCTPOUCTB M J1a00OPaTOpHOTO 000PYIOBAHUS;

pemiats pacu€THbIC 3a7]a91 C IBHO 33/IaHHOUN (PU3UUIECKON MOJIENBIO0, HCIIONIB3Yys (DU3UYECKHUE 3aKOHBI H
MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a]laud BHIOMpATh (DU3NYECKYIO MOJIEIb, BBIICIATH (pU3HUECKHE
BEJTMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ pEIICHHS, MPOBOJUTH PACUETHl U OICHUBATh PEaTbHOCTH
MOJTyYCHHOTO 3HaYCHHS (PU3NICCKON BEITUMYHHBI,

peliaTh Ka4eCTBCHHBIE 33/1aU: BRICTPANBATH JIOTUYECKH HEITPOTUBOPEUUBYIO IIETIOYKY PACCYKICHUH C
OIOPO¥ HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUCCKUC SBICHUS;

WCIIOJIb30BaTh TP PEHICHHH YUYEOHBIX 3a/lad COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJIOTHUU JIJIS
MOKMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMM M TIPEACTABICHUS YYeOHOH W Hay4HO-TIOMYJIIPHON
nH(OpMALINY, TONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYCCKH AHAJIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

MPUBOJIUTL TIPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3UKEe B IOBCEIHEBHOW JKWU3HH JUISI OOECTICUCHUs
0€30MaCHOCTH IPH OOpaIlieHHH ¢ TPUOOPaAMH U TEXHUYECKUMHU YCTPONCTBAMH, JIJISl COXPAHSHHUS 3I0POBbBSI U
COOJIIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIe ¢ BBHIIIOJIHCHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUNIAHUPOBATh PabOTy TPYIIIIBI,
paIMoOHATIFHO PACHIPENCIATh OOS3aHHOCTH W TUIAHUPOBATH JACSITEIHLHOCTh B HECTAHNAPTHBIX CHUTYaIIUSX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KIOTO U3 YYaCTHHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBACMOH MTPOOJIEMBI.

K konny oOyuenus B 11 kiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI OTPaXkaThb
c(hOpPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MecTo (U3MKU B (HOPMHUPOBAHMM COBPEMEHHOW Hay4HOMH
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUN TEXHUKHU M TEXHOJOTHH, B MPAKTHUYECKON NeATeIbHOCTH JIIOJIeH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUS H3Y4YE€HHBIX (DU3MUECKUX MOJIEJIeH: TOUSUHBIH 2NIeKTPUIECKHIA 3apsi],
Jy4 CBETa, TOYEUHBIM MCTOYHUK CBETa, AJEpHas MOJe]b aToMa, HyKJIOHHAs MOJEIb aTOMHOIO sipa Mpu
penieHnn GU3MUECKUX 3a/1a4;

pacrno3HaBaTh (hU3UYECKUE SIBICHUS (ITPOLIECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOIMHAMHUKHU
U KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas IMPOBOAUMOCTb, TEMJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
NeNCTBUS TOKA, B3aMMOJICIICTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsI MHAYKIIKS, 1€HCTBUE MAarHUTHOTO TOJISl Ha
MPOBOJAHHUK C TOKOM U JIBIDKYIIUHCS 3apsiji, SIEKTPOMAarHUTHbIE KONeOaHWsS U BOJHBI, MPSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpakeHUe, NpejoMiieHre, nHTepdepeHus, Tudpakuus U Mojispusanys CBeETa,
nucnepcusi cBeta, (orosnextpuueckuii dhdext (hoTorddekT), cBeTOBOE AaBleHHWE, BO3SHHUKHOBEHHE
JIMHEIYaToro creKkTpa aToMa BoJIOpo/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs paJIMOAKTHBHOCTD;

OMKCHIBATH  W3YYCHHBIE CBOICTBa  BemecTBa  (DIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMAarHUTHBIE SIBICHUS (TIPOLIECCHI), UCIIONb3YS
¢du3nyeckre BENUYMHBL: JICKTPUYECKUNA 3apsij, CHJIa TOKa, SJEKTPUYECKOe HAINpsDKEHUE, 3JIEKTPUUECcKOe
COIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, padoTa TOKa, MHIYKIUS MarHUTHOTO
moJist, cuina Amrepa, cuia JlopeHia, HHIYKTUBHOCTD KATYIIKH, SHEPTUS AIEKTPUYECKOTO M MAarHUTHOTO
noJyied, TMepuoja M YactoTa KosiebaHWil B KoyiebaTelbHOM KOHTYpe, 3aps] M CHJla TOKa B Ipolecce
TapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE PACCTOSHHME W ONTHUYECKas CUiIa JUH3bI, MPHU
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ONMCAaHUM TMPABHIBHO TPAKTOBATh (PU3UUYECKUH CMBICI HCHOJIb3YEMbIX BEIMYUH, MX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIMYMHAMY;

OIMCHIBATh N3YUYEHHBIC KBAHTOBBIE SIBJICHUS 1 TIPOILIECCHI, UCIIOB3Ys (PU3NYECKHIE BETUUUHBL: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YaCTOTA CBETA, SHEPTHUs U UMITYJIbC (OTOHA, IEPUOJ MONTypacnaja,
SHEPIUs CBSA3M aTOMHBIX AJEp, MPU OMUCAHUU MPABMIIBHO TPAKTOBATh (PM3UYECKUI CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHMILIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAOLIME JAHHYIO (PU3HUECKYIO BEIMUUHY
C IPYTMMU BETUYMHAMH, BEIYUCIIATH 3HaUCHHE (DU3NYECKON BETMUHHBI,

aHAJM3UPOBATh (PU3NUECKUE IIPOLIECCHI U ABICHUS, UCIIOb3Ys (PU3HMUECKUE 3aKOHBI U IPUHIHIIBL: 3aKOH
Oma, 3aKOHBI MOCJIENI0BATENBHOIO U MAPAJUIENbHOIO COEAUHEHMsI IIPOBOJHUKOB, 3aKoH Jlxoyns—JleHua,
3aKOH 3JIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH MPSIMOJIMHEIHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHHUSI
CBETa, 3aKOHBI NMPEIOMIICHHS CBETa, ypaBHEHHE DiHIITeHA 17151 poTod(d(deKTa, 3aKOH COXPaHEHUs SJHEPTUH,
3aKOH COXPaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHUs AJIEKTPUUYECKOIO 3apsfa, 3aKOH COXPAHEHUs MacCOBOIO
qucia, mocTynaTsl bopa, 3aKoH pagroakTHBHOTO pacnaia, Ipy 3TOM Pa3ndaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BhIPAKEHHE U YCIOBUS (FPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OIIpEAEIATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO I10JI IPOBOJIHUKA C TOKOM, CUJIbl AMIiepa
u cuiibl Jlopenna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pPKaJIOM, TOHKOM JIMH30H;

BBINOJIHATH SKCHEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN U MPOLECCOB C UCIOIb30BAHUEM
NOpSMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MpOOJieMy/3aqady M THUIIOTE3Y y4eOHOTO
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyJOBaHUS, IPOBOJUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBI;

OCYLIECTBIIATh MpPSIMbIE U KOCBEHHbIE M3MEpEeHMs (U3NYECKUX BEIMYMH, NpPU 3TOM BbIOMpPATh
ONTHUMAJIbHBIN CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTU (PM3UYECKUX BEJIMYUH C MCIIOJIb30BAHUEM MPSMbIX U3MEPEHUI: IPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yabTATHI MOJYYCHHON 3aBUCUMOCTH (PH3MUYECKUX BEJIIMYHMH B
BUie TaOIMIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM HUCCIIEI0BaHMS;

coOmonaTh mpaBwiia OE30MAacHOTO TpyJda IpU MPOBEACHUH HCCIENOBAHMNA B paMKax YdeOHOTO
HKCHEPUMEHTA, y4eOHO-NUCCIIEA0BATENLCKOM 1 IPOEKTHOM €A TEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTENBHBIX
YCTPOMCTB U TAOOPATOPHOTO 00OPYI0BAHMUS;

pelaTh pacy€THbIE 33J]a4i C SIBHO 3a/laHHON (PU3UUECKOM MOJIENbIO, UCTIONIb3YS (PU3UUECKUE 3aKOHBI U
MPUHIUIB, HA OCHOBE aHAJIM3a YCIIOBHS 33aJadd BHIOMpATh (U3NYECKYIO MOJENb, BBIACIATH (PU3MUYECKHE
BEIMYMHBI U (OPMYJbI, HEOOXOIUMBIE JJIs €€ pelleHus,, MPOBOAUTh PAcUEThl M OLEHHUBATH PEATbHOCTD
MOJIYYEHHOT'0 3HAaUeHUs (PU3HUECKON BEIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JJOTMUYECKH HEIPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHUH C
OIOPOM Ha U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCMOJb30BaTh MPH PELICHWH YYeOHBIX 337aY COBPEMEHHble WH()OPMALMOHHBIE TEXHOJOTMU JUIS
MOMCKA, CTPYKTYpPUPOBAaHMS, HWHTEPIpPETallMd M MPEACTaBICHUs Yy4eOHOM U HAYy4YHO-TOMYJISIPHOU
uHpOpMalUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATh MOIY4aeMYIO
nH(pOpMaILIO;

OOBSICHATH MPUHIIMITBI JCHCTBUS MALINH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3uyaTh YCIOBHS UX
0€301MacHOT0 UCIIOIb30BAHMSI B IOBCEAHEBHON KU3HU;

NPUBOANTH MPHUMEPHI BKJIaZa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOILET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCMOJb30BAaTh TEOPETUYECKHUE 3HAHHUS MO0 (HU3MKE B TOBCEAHEBHOM MXHU3HU Ul OOecredeHus
0e30MacHOCTH Mpu o0palleHuu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, Ul COXPAHEHUS 3/I0POBbS U
COOJIIOICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Karollel cpesie;

paboTaTh B IpyNIe C BHIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh pabOTy IPYMIIBL,
palMoOHANBHO pacHpeAessaTh 00S3aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/JI0r0 U3 YUaCTHUKOB TPYIIbI B pEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IIVIAHUPOBAHMH 10 KJIACC

Ne HaumenoBanme pa3zgesioB u TeM KonnuyecTBo yacoB DJIeKTPOHHBIE
n/n IPOrpaMmbl (undpossie)
odpa3oBaTebHbIE
Bcero | Kontpoubnsie IlpakTnyeckue eCVDCI
padoThI padoThI pecyp
Paznea 1. PUSUKA U METO/Ibl HAYYHOI'O TIO3HAHUS
®u3KKa U METOJbI HAYYHOI'O 2 Bubmuoreka LJOK
11 | nosHanus https://m.edsoo.ru/7f41bf72
Hroro no pazneny
2
Paznen 2. MEXAHUKA
Kunemarrnka 5 Bu6nmoreka IJOK
2.1 https://m.eds00.ru/7f41bf72
Junamuka 7 bubnunoreka [IOK
2.2 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHUS B MEXaHUKE 6 Bubmuorexa [HOK
2.3 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny
18
Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO- 9 Bubmoreka [JOK
3.1 | kumernueckoii Teopun 1 https://m.edsoo.ru/7f41bf72
OCHOBBI TEPMOJITMHAMHKHI 10 Bubmuorexa [JOK
3.2 1 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSHUS BEIIECTBA. 5 Bubmmorexa [JOK
3.3 | da3sosble nepexos! https://m.edsoo.ru/7f41bf72
Uroro no pazneny
24
Paznen 4. JIEKTPOIUHAMMUKA
DJeKTpocTaTuka 10 Bubmoreka [JOK
4.1 1 https://m.edsoo.ru/7f41bf72
ITocTOSHHBIN ANEKTPUIECKUN TOK. 12 Bubmoreka [JOK
4.2 Toku B pa3inM4HBIX cpenax 1 https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

22
PeszepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB 68
10 TIPOTPAMME 3 3
TEMATHUYECKOE IINIAHUPOBAHU 11 KJIACC
Ne HaumeHoBaHMe pa3iesioB u Koau4yecTBo yacos DyieKTpOHHBIE (IM(POBDBIE)
n/n TeM MPOrpaMMbI o0pa3oBaTeibHbIE pecypchbl
Bcero | Kourpoabhblie| IIpakTuyeckne
padoTsI padoTbI
Paznen 1. QJEKTPOJIUHAMUKA
11 MaruuTHoOEe IoJe. 11 1 3 Bu6nmoreka IJOK
DJIeKTpOMAarHUTHAsT HHIAYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny
11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnudeckue u 9 bubmuoteka LIOK
AIICKTPOMArHUTHBIE KOJICOaHHSI 1 https://m.edsoo.ru/7f41c97c
2.2 Mexanudeckue u 5 bubmuoreka IIOK
AIICKTPOMArHUTHBIE BOJIHBI 1 https://m.edsoo.ru/7f41c97c
2.3 Ornrtuka 10 bubmoreka IIOK
3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny
24

Paznen 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIETIHATEHOM TEOPUH 4 1 Bubnunoreka [IOK
31 OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny
4
Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 DJNIeMEHThI KBAaHTOBOU ONTUKU 6 bubnmnorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crpoenue aroma 4 Bubmuorexa LIOK
https://m.edsoo.ru/7f41c97c

4.3 AtomHOE S71pO 5 Bu6miorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny
15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 OJeMeHTbI aCTPOHOMHUU U 7 1 Bu6nuotexa [JOK
acTpOU3MKH https://m.edsoo.ru/7f41c97c

Paznesn 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o01maroriee MOBTOPSHUE 4 Bu6miorexa [JOK
https://m.edsoo.ru/7f41c97c
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB TIO TIPOTPAMME 4 7

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

- Mskumes I'. 5. ®usuka. 10 knacc: I'.4. Mskumes, b.b. byxosues, H.H. Corckuit — MockBa
«IIpocesamenne» 2023r.
- Mskumes I'.S.@uszuka. 11 knacc: I'.5. Mskues, b.b. byxosues, H.H. Corckuii — Mocka

«IIpocesamenne» 2023r.
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

- Caypos 10. A. ®usuxka. [Toypounsie paspadorku. 10 kimacc Mocksa «IIpocssmenne» 2022r.
- Caypos 0. A. ®usuka. [Toypounsie pazpadotku. 10 kiacc Mocksa «IIpocssienue» 2022r.
- B.A. 3a6otun, B.H. KomucapoB ¢uznka. Kontposs 3HaHMii, yMeHHi HaBbIKOB yyamuxcs 10-11 kmaccos

bazoeii u npodunbHbil ypoBHH. Mocksa «IIpocBsmienne» 2008r.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET
bubmuoreka [JOK https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK https://m.edsoo.ru/7f41c97c
EcrecTBenHo-Hayunble skciepumentsl — dusuka: | http://school-collection.edu.ru/collection
Komekmus Poccuiickoro o61eodpazoBaTeibHOTO
nopraia
OTKpBITHII http://experiment.edu.ru
3anumMarenbHas PU3NKa B BOMPOCAX U OTBETAX: http://ens.tpu.ru
Mup GHU3UKHK: TEMOHCTPAIIUU (PU3HUCCKUX http://www.phys.spbu.ru/library
HKCIICPUMECHTOB
OO0yuaroniye TpexXypoBHEBBIE TECTHI IO (pU3MKE: http://edu.ioffe.ru/edu
cait B.1. Perenbmana
CamoTecTupoBaHue IIKOJIBHUKOB 7-11 Ki1accoB u http://metod-f.narod.ru
aOUTYPUEHTOB IO (PUBHUKE
®dwusuka uis yuuteneit: cailt B.H. Eroposoii http://fizzzika.narod.ru
HNudopmaruka u pusmka https://teach-shzz.jimdofree.com/
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