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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢u3mKe Ha ypoBHE CpeaHETO 00Iero o0pa3oBaHus COCTaBIeHA HA OCHOBE TpeOOBaHUM
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNIbHON MporpaMMbl cpeaHero odmiero odpasosanust I'OC
COO, a Takke OpMEHTUPOBaHA Ha 1EJIEBbIE IPHUOPUTETHI JYXOBHO-HPABCTBEHHOI'O Pa3BUTHSI, BOCIIUTAHUS U
COLMAM3aIuu 00yJaroImuxcs, chopMyIrpoBaHHbIe B paboyeit mporpamme Bociiutanus MOAY «COII Ne
S51».

[Tporpamma no ¢puzrke 6a30BOr0 ypoBHsS Ha yPOBHE CpeaHero obmero oopa3oBanus pazpaboTaHa Ha
OCHOBE IOJIOXKEHMH M TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeNIbHOW IPOrpaMMBL,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHoil paboueil mporpaMMbl BOCIHTAHUS U
KOHIIENILMY IIpernojiaBaHus yueOHoro npeaMera «®Pu3nka» B 00pa3zoBaTeabHbIX opranusanusx Poccuiickoit
denepanyu, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

IIporpamma no ¢pu3uke Ha ypoBHE CpeiHero oo1ero oopa3oBaHMs COCTaBIEHA HA OCHOBE TpeOOBaHUM
K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN MporpaMMbl cpeaHero obmero odpaszoBanust ®I'OC
COO, a Takke OpHEHTUPOBaHA Ha LEJIEBbIE IPUOPUTETHI JYXOBHO-HPABCTBEHHOI'O Pa3BUTHSI, BOCIIUTAHUS U
colaIn3anuu ooyJarommxcs, chopmynupoBaHHbie B pabodeit mporpamme Bociutanuss MOAY «COII Ne
S51».

ConeprkaHue mporpaMMBbl IO (PU3UKE HAPABICHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOW KAapTHUHBI
mupa obyyaromuxcs 10—11 kiaccoB npu o0yyeHun ux ¢u3nke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSTeNbHOCTHOTO Tmonxoxa. lIporpamma mo ¢usuke coorBerctByer TtpeboBanmsim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMEeTHbIM pe3ylbTaTaM oOOyueHHs, a TaKxke
YUUTBHIBAET HEOOXOIMMOCTh pEaTH3alMd MEKIIPEIMETHBIX CBsI3eH (HU3UKH C €CTECTBEHHOHAYYHBIMH
y4yeOHbIMU IpeameTaMu. B Hell omnpenenstorTcss OCHOBHbIE LIE€IM HM3y4eHUs (U3UKU Ha YPOBHE CPEIHErO
o01iero oOpazoBaHusl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOSHUS Kypca (DM3HUKH: TMYHOCTHBIE, METAaIpEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpyEMble pE3yIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

IIPEMETHBIE PE3YNIbTAThI 110 T01aM O0YUYEeHHUS;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 HauboJiee 00LIUX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE YUEOHOTO MpeaMeTa
B ILIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUN 00 okpyxkatomiem mupe. IIkonbHBIA Kypc
(GU3UKN — cUCTEMOOOpa3yIoIIMH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKHE
3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3yyaeMbIX XUMHUEH, Ouosnoruei, puznyeckoit reorpadueit
n acTpoHoMuel. Mcrosnb30oBaHMe W aKTUBHOE NMPUMEHEHHE (PM3MUYECKUX 3HAHWM OMpesenserT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIUH B cepe dHEPreTHKH, TPaHCIOPTa, OCBOSHUS KOCMOCA, MOJTyYEHHS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOWCTBaMHU U JApyrux. M3ydeHue (u3MKH BHOCUT OCHOBHOW BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUH TPUMEHSTh
Hay4YHBI METOJ1 TO3HAHUS NP BBINOJIHEHUN UMU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBY kypca (hu3MKM Ui YpOBHS CpelHero o0Iero o0pa3oBaHUs MOJIOXKEH Pl UAeH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypc SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepuai U3 BceX pa3zesioB (U3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKON, TAK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBisieTcs: GopMUPOBaHUE MTPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTEpPUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE€ peanuzanus mpeanoiaraeT UCIoib30BaHHEe T'yMaHUTaApHOTO MOTEHIIMAIa
¢u3nyeckoil HayKH, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TPpOoOIeMaMHu.

Hoes npuxnaomoni nanpasnennocmu. Kypce GU3UKU mpeanojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTMYECKHUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a
Takxke 00CyKIeHUs TPoOIeM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U SKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpeHEro oOiero oOpa3oBaHMs SBISIOTCS
¢dusnueckue Teopuu (GopMHpPOBAHUE MPEJCTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOpPUH, POIH



(GyHIaMEHTABHBIX 3aKOHOB W TPHHLMUIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TPAHHIAX
IMPUMEHUMOCTH TEOPHH, 17151 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CHUCTeMHO-IEATETbHOCTHBI TOAX0M B Kypce (U3MKH peanu3yercss Mpexae BCero 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca (pU3HKH —
3TO HCIOJI30BAaHUE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB M JTaOOpaTOPHBIX PadoT,
KOTOpbIE B IporpaMme no (u3uke oObEIUHEHbl B OOLIMI CHMCOK YYEHHYECKMX IMPAKTHYECKHX padoT.
Bbinenenne B yka3aHHOM IiepeyHe JabOpaTOpHBIX paboT, MPOBOMUMBIX JUIS KOHTPOJS U OLEHKH,
OCYILLIECTBIISICTCA Y4aCTHHUKaAMH 00pa3oBaTEIbHOIO IpOLecca MCXOAS U3 OCOOCHHOCTEH IUIAHUPOBaHUS U
ocHamieHus kabmHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJCHHE OOYYAIOIUMHCS YMEHHUSIMH
IIPOBOJIUTh KOCBEHHBIE H3MEpPEHMs, HCCICAOBAaHUS 3aBUCUMOCTEN (U3NYECKHUX BEJIUYHMH U IOCTaHOBKY
OIIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bosbuioe BHUMaHME YIeNnseTcsl PEIIEHUI0 Pacuy€THBIX M KayecTBEHHBIX 3azad. [Ipu stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SBHO 33aHHOM (PU3NYECKON MOJENbIO, TIO3BOJISIFOIINE
IPUMEHATh M3YYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjesia Kypca, Tak U HHTErpupys
3HAHUA U3 PasHBIX pa3AeioB. [ KauecTBEHHBIX 3aJa4 IPUOPUTETOM SBIIAIOTCS 3aJaHUsI Ha OOBSICHEHHE
poTeKaHus GU3NYECKUX SBJICHUH M MPOLECCOB B OKPYKAIOLIEH JKU3HU, TpeOyrolue BpIOopa pU3NIECcKOit
MOJIEH JIIsl CUTYallMH MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO Kk MaTepuanbHO-TEXHHUYECKOMY O00ECIeYeHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oOmero odopa3oBaHUs JOJHKCH
U3y4yaThCsl B YCIOBHUSX NPEAMETHOro KabuHeTa (M3MKM WIM B YCJIOBHUAX HMHTETPUPOBAHHOIO KaOHWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO HKIIA. B kabuHere Gpu3uku NOMHKHO OBITH HEOOXOIUMOE J1abopaTopHOe
000pyZI0BaHUE /JIs1 BBIIOJIHEHUS YKAa3aHHBIX B IIpOrpamMMe 1o (GU3MKe YUeHUUECKUX NMPaKTHUECKUX paboT u
JI€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JleMoHCTpaLMoOHHOEe 000pyJoBaHuE (HOPMUPYETCSs B COOTBETCTBUM C IMPUHLUIIOM MHUHUMAaJIbHON
JOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY MEPEYHCICHHBIX B MpOrpaMMe IO (HU3UKE KIFOYEBBIX
JEeMOHCTpaLUi JUI UCCIIEOBAaHUS U3y4aeMbIX SIBJICHUM U MPOLECCOB, IMIIMPHUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, X TEXHUYECKUX PUMEHEHUH.

JIaGopatopHoe 000pyAOBaHHE JUIsl YYEHHUYECKMX MpPAaKTHYeCKHX paboT QopMupyercs B BuUje
TEMATUYECKHX KOMIUICKTOB M OOECIIEYMBAETCS B pPacdy€ére OJHOTO KOMIUIEKTa Ha ABYX OOYYarOLIMXCS.
TemaTnueckue KOMIUIEKTHI JIaOOPaTOPHOTO OOOPYJOBAHUS JIOJKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
HCIOJIb30BAaHNN aHAJIOTOBBIX U LHU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTEIBHBIX CUCTEM B
BUJie HU(POBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca M CTpeMJIeHHs OOydalolMXCsi K HAy4HOMY M3Y4YEHHMIO HPUPObI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIe MO3HAHHUA U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs OCHOB CTPOCHHUS MAaTEepUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3HUKHY;

e (opmupoBaHue ymMeHUIl OOBSICHATH SBJIEHUS C UCIIOJIb30BAHUEM (DM3NYECKUX 3HAHUM U HAYUHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUN O ponu (PU3MKH JIi pa3BUTHS APYIHMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH.

JlocTuxkeHue 3Tux 1eneil o0ecreurnBaeTcs peleHrneM CIeIyIoMX 3a/1ad B Ipolecce U3yueHus Kypca

(¢u3MKK Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs:

e MpUOOpETeHHE CUCTEMBbl 3HAHMM 00 OOHmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI
acTpopU3UKH;

e (opMUpOBaHME YMEHHUH TPHUMEHATh TEOPETUYECKHE 3HaHUS JUI OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIIOCOOOB pEIICHMs pa3IUYHbIX 3a/lad C ABHO 3aJaHHOW (hU3MUecKoil Mojenbio, 3a1ad,
MO/Ipa3yMeBAIOIINX CaMOCTOSITENIbHOE CO37aHue (DU3MUECKON MOJeNd, aJleKBaTHOM YCIOBUAM
3aJauu;



® [IOHMMaHHe (U3MUYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHMYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHU Ha OKPYXKAIOIIYIO CPENY;
® OBIIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUTAHUPOBAHHWSI W TPOBEACHUS  (PU3UICCKUX
OKCHEPUMEHTOB, aHajiW3a H HHTEpIpeTauy HH()OpMauu, ONpEeACICHUsS TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yIbTara;
® CO3/IaHWE YCIIOBHHA JUIsI pa3BUTHUS YMEHHH IPOEKTHO-HUCCIIEAOBATEILCKOW, TBOPYECKOM
JEeSITeITbHOCTH.
Ha uzyuenue ¢usuku (6a30BbIi ypoBEHB) Ha YPOBHE CpeHEro oduiero oopazoBaHust oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).
[Ipeyiaraemelii B mporpamMme 1o (Gpu3mke mnepeyeHb Jab0paTOPHBIX M MPAKTUYECKUX paboT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENb JeJacT BHIOOP INPOBEICHHs JTa0OpaTOPHBIX PAadOT M ONBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJarOIUXCs.



COJAEP/KAHUE OBYYEHUA
10 KVIACC
Pa3nea 1. ®usnka U MeTOAbI HAYYHOI'O MIO3HAHUS
®dusuka — HayKa o npupoje. Hayunsie MeTOpl MO3HAHUS OKpY>Karollero Mupa. Posib skcepuMenTa u
TEOPHH B MPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢uanyeckux sBiieHUN U nporeccoB. Hayunbie rumoresbl. Ou3nueckue 3aKOHbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (HU3NUYECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBUSL.

Pons u mecTto pusuku B HOpMUPOBAHMH COBPEMEHHOW HAYYHOW KapTHHBI MUpA, B IPAKTUUYECKON
JeITeIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanorossie ¥ UPPOBLIC U3MEPUTENBHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBuxeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTro JBWkeHusd. Cucrema oTcyéTa.
Tpaexropus.

[Tepemernienue, cKkOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHAIbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpAUHAT. CII0KEHNE [TEPEMEIIEHUI U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPSAMOJMHENWHOE IBUKEHHE. |'paduKku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUS, IyTH U NIEPEMEILICHUS MATEPUAIIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOHOTO TaICHHMS.

KpuBonuneirinoe nBuxeHue. [[BH>KeHME MATEpHAIBHON TOYKM IO OKPY>KHOCTH C TOCTOSIHHOW I10
MOJYJII0O CKOpPOCTBbIO. VYTJIOBas CKOPOCTh, JIMHEWHAass CKOpocTh. llepmon u dyacrtota oOparieHwus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUIOMETP, IBMKEHUE CHAPSIOB, LICTTHBIE U
PEMEHHBIC IIEpeaayH.

Jlemoncmpayuu

Mogenp cucTemMbl OTCUETA, WILTIOCTPALUA KHHEMATUHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeobOpazoBanue NBMKCHUH C HCIIOJIb30BAaHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAEIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY MYTSAMH, MPOMICHHBIMU TEJIOM 32 MOCJIEAOBATEIbHBIC PABHBIE
MIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHue qBUKEHUS AapUKa B BI3KOW KUJKOCTH.

N3ydenue nBuxeHus Teaa, OpOINIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Tpunaiun otHocuTensHOcTH ['anunes. [lepssiii 3akoH HeroToHa. MlHEpLHanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunmnun cynepriosunuu cwi. Bropoit 3akon HeroToHa 171 MatepuaibHON TOUKH.
Tperuii 3akoH HproTOHA U1 MaTEpUaAIbHBIX TOUYEK.

3akoH BceMupHoro taroreHus. Cuma tsxectd. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunsl Tpenus (mokosi, ckoyipxkeHusi, kadyenus). Cuna tperus. Cyxoe tpenue. Cuna TpeHHs

CKOJIBXKCHUA U CUJIa TPCHUS ITOKOS. KOE)(I)(I)I/ILII/ICHT TPCHUA. Cuna COIIPOTUBJICHUSA TIPU ABUKXCHUHN TCJIa B
KHUOKOCTHU HUJIHU Ta3€.

[ToctynartensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.
MoMmeHT cuiIbl OTHOCUTENLHO OocH BpamieHus. [1nedo cumbl. Y ciaoBust paBHOBECHS TBEPIOTO Tea.

TexHuueckue ycTpoucTBa U NMPAKTUUECKOE IIPUMEHEHUE: MOALIUIIHUKY, [BUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu
SIBneHue nuHepuuu.
CpaBHEHME MacC B3aUMOJICHCTBYIONINX TE.



Bropoii 3akoH HeroTOHA.

N3amepenune cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AepopMaIiu.

HeBecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomoi

W3yuenne nBmxeHust Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT uX
nedopManuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOrO TEJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkonbl COXpaHeHUusn 6 MexanuKe

Nmnynbe MaTepuanbHOM TOUYKH (Tesa), CUCTEMbI MaTepuaibHbIX ToueK. IMITyNbC CUiIbl U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl UMIyjbca. PeakTUBHOE JBUKEHHUE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MarepuaibHOM Toukd. Teopema 00 U3MEHEHUN KUHETHYECKON IHEPTHH.

[lorenumansHas osHeprus. [loTeHnmaneHas sSHeprus ynpyro aeGopMHUpOBaHHONW MPYKUHBIL.
[ToTenunanpHas 3Heprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[ToTenuuanpHble U HEMOTEHUUATIbHBIE CUIIBL. CBSI3b paOOThl HEMOTEHUUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOIN 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEpruu.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONEP, NMPYKUHHBIM IUCTOJIET,
JBUKEHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u padoThl CHJIbI ¢ H3MEHEHHEM MeXaHU4YeCKOH IHepPruM Tejla HAa mpuMepe
PACTSIZKCHHS PE3MHOBOI0 KI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM U HUX OINBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBmxenue. uddysusa. Xapakrep ABMKEHHS U B3aMMOJAEHCTBHS YacTUIl BemecTBa. Mozaenu
CTPOEHHMSI Ta30B, JKUJIKOCTEH M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEIEH.
Macca u pazmepsl Moaekyi. KonnuectBo Bemectsa. [loctosnnas Asorampo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneansHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYIISIPHO-KMHETHYECKON TEOPHHM HICAIBHOTO
raza. AOCoJIIOTHas TeMIleparypa Kak Mepa cpeiHed KMHETUYECKOM 3HEpPIruu TEIUIOBOTO JBM)KEHUS YaCTHUIL
raza. [llkana temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Knanelipona. 3akoH
Hanerona. M3omporeccsl B HIeaibHOM ra3e C IOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ 'paduueckoe
MpeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHunueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJEKysl OpPraHuYecKuX
COCIMHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JIBHXKEHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HUTIOCTpUpPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MpOLIECCHI.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

OmpeneneHne Macchl BO3AyXa B KJIAaCCHOM KOMHATE Ha OCHOBE H3MEpPECHHMH OO0OBEMA KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MY MapaMeTPaMM COCTOSTHUS Pa3peKeHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHsISI SHEpTUusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmuecTBo TemnoTsl U paboTa. BHYTpeHHss SHEprHst 0JHOATOMHOTO MICJILHOTO Ta3a. Buibl
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, H3JIy4CHHE. YJelbHAas TEIJIOEMKOCTh BEIIECTBA.
KonruecTBo TEII0THI IpH TEIIONEpeaaye.

[Tonstue 06 anuabarnom mpornecce. [lepBrlii 3aKkoH TepmoauHamMuku. [IpruMeHeHne nepBoro 3aKoHa
TEPMOJMHAMUKU K n3onpoueccaMm. [ paduueckas nnreprperanus padboTsl rasa.

Bropoii 3akon TepMmoanHamuku. HeoOpaTuMocTs nmpoieccoB B IpUpo/Ie.

TennoBele MammHel. [IpuHIUIBL AEHCTBUS TEIUIOBBIX MalH. [IpeoOpazoBanus sHEpPruu B TEIJIOBBIX
MammHax. Koagduument mone3noro aeicTBus TerioBod mammubl. [{ukn KapHo u ero xosddummeHt
II0JIE3HOT0 AEUCTBUSL. DKOJOTUYECKHE MTPOOIEMBI TEIIOIHEPIETUKH.

Texnuuyeckue yCTpoOHCTBA M TMPAKTHUUECKOE MPHUMEHEHHUE: JABUTaTeldb BHYTPEHHETO CropaHus,
OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH PHEPruu Tela MPH COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKH IMOJ
JEHCTBHEM CKATOTO BO3/lyXa, HarpeBanue 3¢upa B JaTyHHOU TpyOKe MyTéM TpeHHsl (BUICOIeMOHCTpAIH).

N3meHneHnne BHyTpeHHEH 3HEpTruu (TemiepaTypsl) Tejla Ipu TeIuIonepeaaye.

OmnsIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn geuwiecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHjaeHcanus. Vcnapenue W kureHue. AOCONIOTHAsT W OTHOCHTEIbHAS
BIQXKHOCTh BO31yxa. HachlenHslil nap. Y aenbHas TersioTa napoodpazoBanus. 3aBUCUMOCTh TEMIIEPATYPBI
KHUIIEHUS OT JJaBJICHMUSL.

Teépnoe Teno. Kpucrannmueckue n amopdHbie Terna. AHM30TPONHs CBOWCTB KpuCTauioB. JKunkue
kpuctasl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W kpuctauvzauus. YAeiabHas TEIsIoTa IUIaBICHMS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OalaHca.

TexHUUecKue yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: TUTPOMETP U TCUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH MOJTYYEHHsI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenne npyu NOHWKEHHOM JaBJICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HabntoneHue HarpeBaHUs U IUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DuekTpoamHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. ONEKTpudeckuil 3apsna. JBa Buaa snexkTpuueckux 3apsaoB. lIpoBonHukw,
JTUBJIEKTPUKU U MOTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHblid 27€KTpUUECKUN 3apsal. DIEKTPUUECKOE TOJIE.
HamnpspxkénHocTh  anexTpudeckoro mnons. IlpuHnounm cynepno3uuuy  3NeKTpUYeCKHuX Iosie. JInmHum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snexkrpocratmueckoro mois. [lorenuman. PasHoctes mnorennuanon. [IpoBogHuku u
JUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM T0JIe. J(nanekTpruyeckas IpOHUIAEMOCTb.

OnexTpoéMkocTb. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOPA. DHEPTUs 3apsKEHHOTO
KOHJIEHCATOopa.



TexHuueckue  yCTpOMCTBA W MPAKTHUYECKOE MNPUMEHEHHUE:  3JIEKTPOCKOM,  3JIEKTPOMETP,
ANEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHUPOBAJIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM I10JIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUIJIEKTPUYECKOU IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

HN3Mepenue 3J1eKTPOEMKOCTH KOH/IEHCATOPA.

Tema 2. [locmoannwiit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS 3JIEKTpUUecKOoro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LEmu.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIeIbHOE CONpOTUBIIEHHE BemectBa. llocienoBarenbHoe,
NapajulesIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pa6ora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYIIAsl Cuja U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHMKA TOKA. 3akoH OMa aJisd MOJHOM
(3aMKHYTOI) 3neKTprueckoi nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsE MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTH CONPOTHBJICHUS METALJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CobcTBeHHAss U MpPUMECHas MPOBOIMMOCTh MOIXYIpoBoAHUKOB. CBoiicTBa pP-—n-
nepexoa. [1omynmpoBOHUKOBBIC TTPHOOPEI.

DNEeKTpUYECKH TOK B pacTBOpaxX M pacIliaBax 3JIEKTPOJUTOB. DIIEKTPOIUTHYECKAsT TUCCOLUALMS.
DNEeKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHudeckue yCTpPOHMCTBA M TPAKTUYECKOE TMPUMEHEHUE: aMIepMeTp, BOJBTMETP, pPEOCTarT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeNbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIM JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, TMOTYNPOBOAHUKOBBIN THO,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCHMOCTh COTIPOTUBIICHUS HUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJAM TOMEPEYHOTO
CEUYEeHMS U MaTepHaa.

CMmeniaHHO€ COeJTUHEHHNE TPOBOHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3amblKaHUE TrajlbBaHUUYECKOrO AJIEMEHTa U
OIICHKA BHYTPEHHETO COTMPOTUBIICHUS.

3aBUCHUMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenne cMeIaHHOTO COeIMHEHUsI Pe3HCTOPOB.

HN3mepeHue 3J1eKTPOABHKYLIEH CHJIbI MCTOYHHKA TOKA U €r0 BHYTPEHHEr0 CONPOTHBJICHHUS.

Hab6mronenune snexrpomnusa.

MexnpeamerHblie CBA3U

Nzyuenne xypca pusuku 6a3oBoro ypoBHs B 10 kjgacce ocymiecTBIsETCs ¢ YIETOM COJIepPIKaTeIbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMHu MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemusie nouamus, CBS3aHHBIE C HM3YyYEHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4HbIl (akT, rumnoresa, (¢uU3MYecKas BEIWYMHA, 3aKOH, TEOpus, HaOIIOAEHUE, HKCIEPUMEHT,
MOZCIINPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CHCTEMbl YpaBHEHHH, JMHeWHas (yHKuus, napabona, rumepOosa, HX
rpadMKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX IIPOEKIIMH HAa OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

Buonoeusn: mexanudeckoe IBI)KEHHE B KHBOW mpupone, Iudpdys3us, ocMoc, TEIUIOOOMEH KHBBIX
OpPraHu3MoOB (BUBI TEIUIONEpPEIadM, TEIJIOBOE PABHOBECHUE), JICKTPUUECKHE SIBJICHUS B )KUBOI NpUpOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XXUAKOCTEH M TIa30B, JJICKTPUUECKHE CBOMCTBA METAJUIOB,
JJIEKTPOJIUTUYECKAS] TUCCOLUALINS, FAIbBAHUKA.

l'eocpaghus: BnaxHOCTh BO3/LyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBWKCHUN C MCHOJIH30BAHUEM MEXAaHH3MOB, YUET TPEHHs B TEXHUKE,
HOJIIUITHUKY, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMMIyJbCa B TEXHHKE (pakera, BOJOMET M JpYyTrue),
JBUraTellb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJIOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM 4YHUCIE€ HAHOMATCpUAIOB, M HAHOTEXHOJIOIMH,
ANEKTPOCTATUYECKAsl  3alllUTa, 3a3€MJICHHE  DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIA  IpPUHTED,
3JIEKTpOHArpeBaTeibHble PUOOPHI, STEKTPOOCBETUTENbHbBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

IloctosiHHbIE MarHuThl. B3auMozelicTBHE IOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MarHuTHOM WHAYKUMH. [IpuHOWIN Cynmeprno3uiuu MarHUTHBIX MOJ€H. JIMHMKM MarHWTHOM MHIYKLHH.
KapTuHna 1uHuI MarHuTHOW MHAYKLIAHU I0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1ojie MpoBOJHMKA ¢ TOKOM. KapTuHa nMHMI MHAYKIMK MarHUTHOIO I10JISI JJIMHHOTO
IIPSIMOTO NIPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO IIPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmnelT Jpcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenma, e€ Moaylnb W HampaBieHHE. J[BrkeHue 3apsuKeHHOW YacTHIBI B OJHOPOJIHOM
MarauTHOM Tio7ie. PaboTta cumsl Jlopenna.

SIBneHue AneKTpOMarHuTHOM MHAYKUMU. [I0TOK BeKTOpa MarHUTHOW MHAYKLIHU. DJIEKTPOABIKYIIAS
CWJIa UHAYKIIMU. 3aKOH IEKTPOMAarHuTHOW MHAYKIMK Papanes.

Buxpeoe anekTpudeckoe 1osie. DNEKTPOABMKYLIas CUila UHAYKIMU B IIPOBOJHHUKE, JBHKYLIEMCS
MIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WNHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIA CAMOMHIYKIIMH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHu4eckue ycTpoMCTBa M IPAKTHUYECKOE IPUMEHEHUE: MOCTOSIHHBIE MATHUTHI, 3JIEKTPOMAarHUTHI,
AJIEKTPOBUIaTENb, YCKOPUTENIN MIEMEHTAPHBIX YaCTHILl, UHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE HIIEKTPOHHOTO ITy4YKa MarHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJIBUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKa.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3yyenne MArHUTHOIO NOJISI KATYIIKH € TOKOM.

HccaenoBanue 1ecTBHS MOCTOSTHHOIO MATHUTA HA PAMKY € TOKOM.



HccnenoBanue siBjIeHNs 3J1eKTPOMATHUTHON HHIYKIMH.
Pazpen 5. Kosed6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenpHas cucrema. CBoOOAHBICE MeXaHMYECKHE KoyieOaHUsA. [ apMOHMYECKHE KOJIeOaHuUs.
Ilepuon, uvactora, ammumryaa u ¢asa koneOaHuid. [IpyxuHHBIH MasTHUK. MaTeMaTUUeCKUH MasTHHUK.
VYpaBHeHHe rapMOHNYecKUX KosjeOanuil. [IpeBpalennue s3Hepruu npu rapMOHUYECKUX KOJIeOaHUIX.

Konebarenbubliii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYpe. AHaJOrus MexXJ1y MEXaHMYECKHMMM U 3JIEKTPOMAarHUTHbIMU KoseOaHusMu. ®opmyna Tomcona.
3aKOH COXpaHEHHUs PHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYpE.

IIpencraBnenue o 3aryxarouux kKojeOaHUsX. BbIHyXIeHHble MexaHUYeckue kosnebaHusa. Pe3onaHc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennbiii  TOK. CHHYCOMJAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO0  TOKA.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSyKEHUS.

Tpancdopmarop. [IponsBoacTso, nepenada u NOTpedIEHUE FITEKTPUUIECKON SHEPIUU. DKOJIOTHYECKHE
PUCKU IIPU IIPOU3BOJCTBE 3JEKTpO3HEpruu. KynpTypa HCIONb30BaHUS 3JEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUM 3BOHOK, TI'€HEepaTop
IIEPEMEHHOTI'0 TOKA, JIMHUU IEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeabHON CUCTeMbI (IPYKUHHBIA WIM MaTeMaTHUECKUI MasTHUK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHbBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSL.

OcmorpaMMsl (3aBUCUMOCTH CHJIbI TOKAa M HaNpsOKEHUS OT BPEMEHH) AJIS 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc mpu mocnenoBaTeNbHOM — COEIMHEHUU  PE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH TNEPHOJA MAJBIX K0J1e0aHMIi Ipy3a HA HMUTH OT JUIMHBI HUTH H
Macchl rpysa.

HccnenoBanne MEepeMEHHOTO TOKAa B ILIEMM M3 IOCIEIO0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHbsle 60IHbL

MexaHuueckue BOJIHBI, YCIOBHs pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHEHHs W JUIMHA
BousiHBI. [lonepeunsie U npoaonbHbIE BOJHBL. MHTepdepenus u nudpakinus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIyY€HUs 3JEKTPOMArHUTHBIX BOJH. B3aumuas opueHranus
BekTopoB E, B, V B anexkrpomaruutHOi BosHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpakKeHUE,
IpesioMIIeHuE, Nospu3aus, Tudppaxus, nureppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpiMeHeHne 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTroOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoHCTBAa U  NPAKTHUECKOE TMPUMEHEHHUE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,

yJIBTPa3ByKOBas JUArHOCTUKA B TEXHUKE U MEOULUHE, pajgap, paavuoNpUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PacCIpPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenne otpakeHns U MPEIOMIIEHUS MEXaHUYECKUX BOJTH.

Habmonenue natepdepeHnu u AuQpakiini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.



HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, IPEIOMIIEHHME, NOJspU3aLus,
mudpakmus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsmonnHelHOE paclipoCcTpaHEHHE CBETA B OAHOPOIHOM cpene. JIyd cera.
TodeuHbIil HCTOYHHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHue n300pakeHuil B IJIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIN MMOKazarenb mpenomieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi noiHoro BHyTPEHHET0 OTPasKEeHUS.

Hucniepcust csera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparonye u paccenBarolye JMH3bl. ToHkas jguH3a. POKYCHOE PACCTOSHUE M ONTHYECKas cuja
TOHKON JMH3BL. [locTpoenne n300pakeHuit B COOMPAIOLINX M pacCceUBarOIUX JHH3ax. DopMyna TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OITHUKU.

Bonnosas ontuka. Wurtepdepennus cera. KorepeHTHble HMCTOUHMKHU. YCIIOBUS HAOIIOIEHUS
MakCUMyMOB M MHHHUMYMOB B MHTEPQEPEHLIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

Hudpakmus ceeta. JudpakuuoHnas pemérka. YcioBue HaONMIOACHUS TJIABHBIX MaKCUMYMOB TpHU
MaJeHUH MOHOXPOMATHYECKOr0 CBeTa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MpakTUYeCKoe MPUMEHEHHUE: OUKH, JTyma, (poToamnmapar, MpOeKIIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAs pelIéTKa, OJIIPOUI.

Jlemoncmpayuu

[IpsiMmonnHEitHOE pacTpocTpaHeHHe, OTPAKEHHUE U pesloMiieHne cBeTa. ONTHYECKUE TPHOOPHI.

[TonHoe BHYTpeHHEe oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOIIa.

HaGimronenne naTepdepeHInm cBeTa.

Hab6monenue qudpakiuum cBera.

HaGurotenne aucriepcuu cBera.

[TosydyeHune ciekTpa ¢ HOMOLIBbIO IIPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

HabmtoneHue nonsipu3aium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne noka3aress NpeJJOMJICHUS CTEKJIA.

HccnenoBanue cBoiicTB H300paxeHuil B JINH3AX.

Ha0mnronenne nucnepcun ceera.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panunel DNPUMEHMMOCTH — KJIACCMYECKOM  MexaHuku. [locTynaTtsl  crnenuanbHOW — TEOPHUH
OTHOCUTENIBHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NPUHLHUI OTHOCHUTEIbHOCTU
DWHIITEWHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/IECHHE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS IIOKOS.

Pa3nea 7. KBantoBas puszuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJbC (POTOHA.

OtkpeiTue u wuccinenoanue Goroaddexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JaBmenne cBera. OnwiTel [1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M TNpaKTUUYECKOe MpUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJIHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3ak0HOB BHENTHETO GoTOdPdeKTa.

CBeToauOI.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbeiTel Pesepdopna mo paccesHuio o -dactuil. [LmaHerapHas Monaenb
aroma. Iloctynarel bopa. M3nydyenue u nornomeHue (OTOHOB IpHU MEPEXOJle aTOMa C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEN 3HEPruy aToMa BOI0PO/aA.

BonHoBbie cBolicTBa yacTull. Bonubl ge bpoiis. KopryckynspHO-BOJHOBOM Tyaau3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IMPUMEHEHHE: CIEKTPaJIbHBIM aHanu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIepUMEHTBI, JOKa3bIBAKOIINE CI0KHOCTL cTpoeHus sjpa. OTKpeITHE paAHMOaKTUBHOCTH. OTBITHI
Pesepdopna mo ompenencHuio cocraBa paaHoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramma-
u3lydyeHus. BnusHue painoakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.

OTtkpbiTEe NpoTOHA M HeWTpoHa. Hykinonuas mojnens sapa [eiizenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacniana. DJEKTPOHHBIM W TO3UTPOHHBIA  Oera-pacman. [amma-m3mydenue. 3akoH
pagMoOaKTUBHOIO pacnaja.

DHeprust CBA3HM HYKIIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

Snepusble peakuuu. [lenenne u cuuTes auep.

Snepubrii peaktop. Tepmosimepusiii cunTe3. IIpoOneMbl W TEPCIEKTHUBHI SACPHON HSHEPrETHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHS U PETUCTPALIUH 3JI€MEHTapHBIX YacTHII.

®dyHaMeHTaIbHbIE B3aUMOJeCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHnueckue ycTpoilcTBa M IPAKTUYECKOE NPUMEHEHHUE: JT03UMETP, Kamepa BuibcoHa, saepHBIH
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTuUll (110 TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMHUU. [IpuKiiagHOEe 1 MUPOBO33pEHUECKOE 3HAUYCHHE aCTPOHOMHUH.

Bun 3Bé3aH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JABHKEHHE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mcrounumk sHeprum ComHua M 3BE34. 3BE3ABI, MX OCHOBHBIE
XapakTEepUCTHKU.  JlpmarpamMma  «CHEKTpaJbHBIM  KJACC  —  CBETHUMOCTBY».  3BE3BI  TJIABHOM
IIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBb» JJIs 3BE3] TJIaBHOW IIOCIEN0BATEIbHOCTH.
Buytpennee ctpoenue 3BE311. COBpeMEHHbIE MPEACTABIEHUS O MPOUCXOXKIACHUH U 3Bomonuu CojHIa U
3BE31. DTambl )KU3HU 3BE3I.

Meunsiii [1yts — Hama [anaktuka. [Tonoxxenue u nuxenne Connua B ['anaktuke. TUIBI ralakTHK.
Panuoranaxktuky u kBazapel. UEpHbIE ABIPHI B sIPax TAIAKTUK.

Bcenennas. Pacmupenune Bcenennoil. 3axkon Xa0O0ma. Pasberanue ramaktuk. Teopust bonbiioro
B3pbIBa. PenukroBoe n3iyueHue.

MacurabHas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnrie mpo6iieMbl aCTPOHOMUH.



Yuenuueckue nabniooenus

HaOntoneHuss HEBOOPYKEHHBIM IJIa30M C HCIOJb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUH IS
OTIpeJIeJIEHUs TMOJIOKEHHUsI HeOeCHBIX O0BEKTOB HAa KOHKPETHYIO NaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIyIIApHs U APKHE 3BE3MBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NoBTOpeHne

Ponb (pu3uku 1 acTpOHOMHH B 3KOHOMUYECKOH, TEXHOJIOTMYECKON, COLMAIbHON U ATHYECKOU cepax
JesTeIbHOCTH YEJIO0BEKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTUHE MHpA,
ponb (uznyeckor Teopun B (POPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOH KapTHHE MHpPa, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTaBICHUH O
IIPUPOJE.

MesknpeamMeTHble CBSI3H

Nzyuenne xypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocymecTBisieTcs ¢ y4ETOM COJepKaTEIbHbBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemmusie nonamus, CBS3aHHBIE C HM3YyYCHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4Hblil (akT, rumoresa, ¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HAONI0IEeHHE, 3KCIIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHMH, TPUTOHOMETpPHUUYECKHE (PYHKIUHU: CHHYC, KOCHHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M MX IIPOEKLUU HA OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKIMHA, NPU3HAKK HOA00MS
TPEYTOJILHUKOB, OTPE/ICTICHNE TUIOMIAIN TUIOCKUX (GUTYp B 00BEMa Tel.

Buonoeus: anexTpudeckue sBJICHUS B )KUBOW MPUPOJE, KoseOaTeabHbIe ABUKEHUS B )KUBOM MPHUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOU MPUPOE, AEHCTBUE pajiiallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPATbHBIN aHAIN3.

I'eoepaghus: MmarHUTHBIE 10JIF0CA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, HOTOChEMKA 3eMHOM TOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICCHUMN.

Texunonocusi: JMHUM  DJIEKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOTO TOKA, AJIEKTPOJABMIATEIb,
WHAYKIIMOHHAS TIeYb, paaap, paAuoNpuéMHHEK, TEIeBU30p, aHTeHHA, Tenedon, CBYU-neus, mpoeKIIMOHHBII
anmapar, BOJIOKOHHAs OITHKA, COJIHEYHas Garapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «®Pusnka» Ha YpOBHE cpenHero obmero obOpasoBaHusi (0a30BbIN
YPOBEHb) JOJKHO OOECNEUYUTh JOCTHIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METAlpeIMETHBIX U MpPEeAMETHBIX
00pa3oBaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JINYHOCTHBIE pe3yJabTaThl.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHMsI MPOrpaMMbl 10 (U3UKE HA YPOBHE CPEIHEro OOLIero
00pa3oBaHMs JIOCTUTAIOTCA B €JUHCTBE Y4eOHON M BOCHHUTATENBHOM NESATETLHOCTH B COOTBETCTBHH C
TPaZAULIMOHHBIMU POCCUNCKUMHU COLMOKYIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B OOmecTBe MpaBWIaMH M HOPMaMH IMOBEIEHHS U CHOCOOCTBYIOT TIpoleccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHMS U CaMOpa3BUTUS, HOpMUPOBaHMS BHYTPEHHEN MO3ULUY JIUYHOCTH.

B pesynbrare uzydenus GU3MKH Ha YpOBHE CpeaHEro o0Iero oopazoBaHus y o0yJaromerocst OyayT
c(OpMHUPOBAHBI CIEAYIOLIUE TMUHOCTHBIC PE3YJIbTaThI:

- OCO3HAHME POCCUMCKOM I'PaXAAHCKON UIACHTUYHOCTH;

- ¢(hOpMHUPOBAHHOCTb LIEHHOCTENW CaMOCTOATEIbHOCTH Y HHUIIMATUBBI;

- TOTOBHOCTh OOyyaroluxcs K CaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH U JIMYHOCTHOMY
CaMOOIPEIEIICHHUIO;

- HaJIM4KMe MOTHUBALIMHU K LI€JICHANPABICHHON COLUAIbHO 3HAYMMOMN JESITEIbHOCTH;

- c(pOpMHUPOBAHHOCTh BHYTPEHHEH MO3ULIMHU JIUYHOCTH KaK 0COO0ro EHHOCTHOIO OTHOLIEHHUs K cele,
OKPY>KAIOIIUM JIOASM U )KU3HU B LIETIOM.

I'paxnanckoe BociuTaHue:

OCO3HAHHO BBIPAXKAIOUINM CBOIO POCCUHCKYI TPAKIAHCKYIO HNPHUHAJIEKHOCTbh (MIEHTUYHOCThH) B
MOJUKYJIbTYPHOM, MHOTOHALIMOHAJIBHOM U MHOTOKOH(ECCHOHAJILHOM POCCHICKOM OOLIeCTBE, B MUPOBOM
COOOIIECTBE;

CO3HAIOLINI CBOE €MHCTBO C HApOJOM Poccuy Kak MCTOUHMKOM BJIACTH U CYOBEKTOM ThICSYETIETHEN
POCCHICKOM TOCYIapCTBEHHOCTH, C POCCHIICKMM TrocyaapCTBOM, OTBETCTBEHHOCTb 3a €r0 Pa3BUTHE B
HacToseM M OyAylleM Ha OCHOBE HCTOPUYECKOIO IPOCBELIEHUS, C(HOPMUPOBAHHOIO POCCUHCKOTO
HAI[MOHAJILHOTO UCTOPUYECKOTO CO3HAHUS;

NPOSIBJSIIOIIMI  TOTOBHOCTh K 3amuTe PoauMHBL, CIOCOOHBI apryMEHTUPOBAaHHO OTCTaWBaTh
CYBEpEHUTET MU JIOCTOMHCTBO Hapona Poccum u Poccuiickoro rocynapcra, COXpaHSATh M 3allMIIATh
UCTOPUYECKYIO NPaBIY;

OpPUEHTUPOBAHHBIN HA aKTUBHOE IPa’KJaHCKOE y4acTHE HAa OCHOBE YBaXKEHUS 3aKOHA M MPaBOIOPS JIKA,
IIpaB U CBOOOJ] COTPaXKAaH;

OCO3HAaHHO M JIeATENbHO BBIPAXKAIOMIMKM HENpHUATHE JI000M IUCKPUMHHALIMM 110 COLHUAIbHBIM,
HAIMOHAJIbHBIM, PACOBBIM, PEJIMTMO3HBIM MTPU3HAKAM, [IPOSBIECHUN SKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIHH,
AHTUTOCYAApCTBEHHOM 1€ TENbHOCTH;

o0afjafoMii  OMBITOM TIPAXKAAHCKOM COIMAIbHO 3HAYMMOM JIEATENbHOCTH (B YYEHHYECKOM
CaMOYNpAaBJIE€HUH, BOJOHTEPCKOM JBUKEHHMM, DKOJOTMYECKUX, BOEHHO-NATPUOTHYECKUX U Jpyrue
00bETMHEHUSX, AKLIUAX, IPOrpaMMax).

[TaTpuoTnueckoe BOCUTAHUE:

BBIPAKAIOUINI CBOIO HALMOHAIbHYIO, ATHUYECKYIO NPHUHAIIEKHOCTb, INPUBEPKEHHOCTh K POJIHOU
KYJIbTYype, JTFOOOBh K CBOEMY HapOy;

CO3HAIOIIMN MMPUYACTHOCTh K MHOTOHAIIMOHAJILHOMY Hapoay Poccuiickont ®@enepauun, Poccniickomy
OTteuecTBY, pOCCUNCKYIO KYJIBTYPHYIO HAEHTUYHOCTb;

MIPOSABIIAIOIINN JEATENBHOE IIEHHOCTHOE OTHOLIEHHE K MCTOPUYECKOMY U KYJBTYpPHOMY HAaCJIEIHIO
CBOETO W Jpyrux HapoaoB Poccum, TpaguuusiM, mpa3JHUKaM, NaMSATHHUKAM HApOJIOB, MPOXKUBAIOLIUX B
poxanoi ctpane — Poccuu;

MPOSBIISAIONINHN YBaXKEHHE K COOTEUECTBEHHUKAM, ITPOKHUBAIOLINM 32 PYOEKOM, MOJACPHKUBAIOIINI X
IIpaBa, 3alUTy UX UHTEPECOB B COXPAHEHUH POCCUHCKON KYJIBTYPHON UJIEHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

MIPOSABIISAIOMINN PUBEPKEHHOCTh TPAJAULMOHHBIM JyXOBHO-HPaBCTBEHHBIM ILIEHHOCTSM, KYJBTYpE
Hapo10B Poccun ¢ ydéToM MUPOBO33pEHUYECKOT0, HALIMOHAIBHOT0, KOH(PECCHOHATIBLHOIO CAMOOIIPE/IeTICHHS;



JNEUCTBYIOIUN U OLICHUBAIOLUI CBOE IIOBEICHUE U IIOCTYIIKH, IIOBEACHUE U MTOCTYIIKU IPYTUX JIOACH
C MO3ULUH TPaAULHOHHBIX POCCHHCKHUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEM W HOPM C OCO3HaHHEM
MIOCJIEACTBUM MOCTYIIKOB, JEATEIBHO BBIPAXKAIOIINUNA HEPUATHE aHTUTYMAHHBIX M aCOLMANIbHBIX ITOCTYIIKOB,
MIOBEICHHUS, IPOTUBOPEYAILIUX TUM LIEHHOCTSIM;

MPOSIBIISIIOIIME YBaXKCHUE K )KU3HU M IOCTOMHCTBY KQKIOT0 YeJI0BEKa, CBO00/I€ MUPOBO33PEHYECKOTO
BbIOOpa M CaMOONPEAENICHHUs], K IPEICTABUTENSIM Pa3IMYHbIX STHUUECKUX IPYII, peluruii Hapoaos Poccun,
UX HAIMOHAIBHOMY JOCTOMHCTBY M PEJIHTHO3HBIM YYBCTBAM C Y4ETOM COOIIONEHUS KOHCTUTYIIMOHHBIX
IIPaB U CBOOOJ BCEX IPax/iaH;

IIOHUMAIOIIMA ¥ JEATEIbHO BBIPAKAIOIIMN LEHHOCTh MEXKHALMOHAIBHOIO, MEXKPEIUTMO3HOTO
coryacus Jitojeil, HapogoB B Poccuu, crocoOHBIN BECTH AMANOr € JIIOJbMM Pa3HbIX HAI[MOHAJIBHOCTEH,
OTHOIICHHS K PEJUTUU U PEIUTHO3HON NMPUHAIICKHOCTH, HAXOIUTH OOIIHMEe IeNTd U COTPYAHUYATD I UX
JOCTUKCHMS,;

OpPUEHTUPOBAHHBIM Ha CO3JaHHE YCTOWYMBOM CEMbU HA OCHOBE POCCHMCKHX TPaJIULMOHHBIX
CEeMENHBIX IIEHHOCTEeH, NMOHMMaHMs Opaka Kak COr03a MY)KUMHBl M JKEHIIMHBI A CO3JaHUS CEMBbH,
POXKIEHHST M BOCIHUTAHHUS B CEMbE JE€TEH, HENPUATUS HACWIMSA B CEMbE, yXOJa OT POIAUTEILCKON
OTBETCTBEHHOCTH,;

oOmagaromuil cOPMHUPOBAHHBIMU TIPEACTABICHUSAMH O HEHHOCTH W 3HAYEHWU B OTCUYECTBECHHOH H
MHUPOBOH KYJIbTYPE SI3bIKOB U JIUTEPATyphl HaApoaoB Poccuu, AEMOHCTPUPYIOIIMM YCTOMUUBBIN UHTEPEC K
YTEHUIO KaK CPEACTBY ITO3HAHMS OTEYECTBEHHON U MUPOBOU TyXOBHOM KYJIBTYpHI.

OcreTndecKkoe BOCIIUTAHUE:

BBIPQKAIOIIMN ITOHMMAHHE LEHHOCTH OTEYECTBEHHOIO M MHPOBOTO MCKYCCTBA, POCCHMCKOIO H
MHUPOBOI'0 XYA0XKECTBEHHOI'O HACIIEIUS;

MPOSIBJIAIOINNA BOCIPUMMYMBOCTh K pa3HbIM BHJAM HCKYCCTBA, IIOHMMAaHUE 3MOLIMOHAIBHOTO
BO3JEHCTBUSL MCKYCCTBA, €r0 BIMSHUSA HA IIOBEIEHUE JIIOJEH, YMEIOIMM KPUTHUYECKH OLICHMBATH 3TO
BIIUSIHUE;

IPOSABISIOIIMN  TIOHMMAaHUE XYNO0XKECTBEHHOM KYyJbTypbl Kak CpEICTBa KOMMYHUKAllMM U
CaMOBBIPAKEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUEHUS HPABCTBEHHBIX HOPM, LIEHHOCTEH, Tpaauluil B
UCKYCCTBE;

OPUEHTHPOBAHHBII HAa OCO3HAaHHOE TBOPYECKOE CAMOBBIPAKECHHE, pPEAIN3ALUI0 TBOPYECKHUX
CIOCOOHOCTEM B pa3HBIX BHAAX MCKYCCTBA € YYETOM POCCHMCKHMX TpPaAMLIHMOHHBIX JYXOBHBIX H
HPaBCTBEHHBIX IIEHHOCTEH, Ha 3CTETUYECKOe 00YCTPOUCTBO COOCTBEHHOTO OBITA.

dusnueckoe BOCIUTaHUE, POPMHUPOBAHUE KYIBTYPbI 310POBbSI U YMOLMOHAIBHOTO 0JIArONOTYYHS:

IMOHUMAIOIIAA W BBIPAXKAIOIUNA B INPAKTUYECKOM JEATEIbHOCTH LEHHOCTb JKW3HU, 3J0pPOBbI M
0€30MacHOCTH, 3HAUCHHE JIMYHBIX YCHJIMH B COXPAaHEHHWH M YKPEIUIEHMH CBOETO 370POBbS M 30POBbS
JOPYTUX JIFOJIEH;

coONoatouii  MpaBuiia JUYHOW M OOIIECTBEHHON O€30MacHOCTH, B TOM 4YHClIe O€30IacHOro
MOBEJICHUsI B UH(POPMAIIMOHHOM Ccpefie;

BBIpQ)XAIOLINH Ha NMPAaKTUKE YCTAaHOBKY Ha 3JJOPOBBIM 00pa3 )KU3HM (310pOBOE NMUTAHHUE, COOIIOICHHUE
TUTHUEHBI, PEXUM 3aHITHH U OTAbIXA, PETYISIPHYIO0 PU3NYECKYI0O aKTUBHOCTH), CTPEMIIEHHE K (PU3NYECKOMY
COBEPILIECHCTBOBAHHIO, COOIONAIONIMNA U MPONaraHANPYIOLINii 6e30MmacHbIi U 310pOBbIi 00pa3 )KU3HHU;

MPOSABISAIONIMN  CO3HATEIbHOE M OOOCHOBAaHHOE HENpPUSTHE BPEAHBIX MPUBBIUEK (KypeHHS,
yIOTpeOIeHNUs aJKOroJisi, HAapKOTHKOB, JIOOBIX (OpM 3aBHUCHMOCTEH), JI€CTPYKTHBHOTO IIOBEICHUS B
oOuiecTse 1 U(GPOBOH cpefie, MOHUMaHKUE UX Bpea JUIsl PU3NYECKOT0 U MCUXUUYECKOTO 37J0POBbS;

JEMOHCTPUPYIOIINI HaBBIKM peQIIEKCHU CBOETO0 COCTOSHUS ((U3UUYECKOro, 3SMOIIMOHAIBHOTO,
MICUXOJIOTMYECKOr0), COCTOSIHUS APYTUX JIIOJIEH ¢ TOUKH 3peHUs 0€30aCHOCTH, CO3HATEIBHOTO YIPaBJICHUS
CBOUM HMOLIMOHAIIBHBIM COCTOSIHUEM;

pa3BUBAIOMIMKA CIHOCOOHOCTH aJalTHPOBAThCSl K CTPECCOBBIM CUTYyallUsM B OOIIEHHH, B Pa3HbIX
KOJIJICKTHBAX, K MEHSIOLIMMCS YCIOBUAM (COLMATBHBIM, HH(POPMAIIMOHHBIM, IPUPOIHBIM).

TpynoBoe BocliUTaHUE:

YBOKAIOIIMKA TPYJ, pE3yNbTaThl TpyJa, TPYIOBbIE U TNPO(PEcCHOHANbHbIE JOCTHXKEHHS CBOMX
36MJISIKOB, MX BKJIQJI B PAa3BUTHE CBOErO IOCEJICHMs], Kpasl, CTPaHbl, TPYAOBBIE JOCTHKEHHS POCCHUICKOIO
Hapoza;



MPOSIBIISIIONINN CIIOCOOHOCTh K TBOPYECKOMY CO3MAATEIHHOMY COLMATBHO 3HAYUMOMY TPYIAy B
JOCTYITHBIX 110 BO3PACTy COLUUAIBHO-TPYAOBBIX POJISAX, B TOM YUCIE MPEATPUHUMATEIBCKON JEATEIBHOCTH B
YCJIOBUSIX CAMO3aHSATOCTH WJIM HAEMHOTO TPY/a;

YYacCTBYIOIIMHA B CONMAIbHO 3HAYMMON TPYJOBOM JAEATEIbHOCTH pPAa3HOTO BHAA B CEMbBE,
o0mieo0pa3oBarenbHOW OpraHW3allii, CBOGH MECTHOCTH, B TOM 4YHCIIE OIUIAYMBACMOM TpyIEe B
KaHUKYJISIPHBIE IEPUO/JIBI, ¢ YYETOM cOoOII0AeHHsI 3aKoHoqaTenbeTBa Poccuiickoit @enepanui;

BBIPQXKAIONINI OCO3HAHHYI0 TOTOBHOCTh K TMOJYYCHHIO TPO(ECCHOHATBLHOTO 00pa3oBaHus, K
HEMpPEephIBHOMY OOpa30BaHMIO B TEUYEHHE IKHU3HU KaK YCIOBHUIO YCIEHIHOW Npo(hecCHOHATBbHON U
00I1IeCTBEHHOM JIeITCIILHOCTH;

MOHUMAIOMIUKA crieuu(UKy TPYAOBOH MAESITENBbHOCTH, PETyJIUPOBAHUS TPYIOBBIX OTHOIICHUH,
camMoo0pa3zoBaHusl U MPOPECCHOHATHHONW CAMOMOJTOTOBKYA B MH(GOPMAIIMOHHOM BBICOKOTEXHOJIOTUYECKOM
o011ecTBe, TOTOBBIA YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE;

OpPHEHTUPOBAHHBIN Ha OCO3HAHHBIA BHIOOpP cdepbl TPYIAOBOH, MPO(HEeCCHOHAIBHONW AEATEILHOCTH B
POCCUICKOM O0IIeCTBE ¢ yYETOM JIMUHBIX KU3HEHHBIX IJIAHOB, MOTPeOHOCTEN CBOEH ceMbU, O0IIECTBA.

DKOJIOTHYECKOE BOCIIUTAHUE:

JEMOHCTPUPYIOIIUNA B TMOBEACHUU CHOPMHUPOBAHHOCTH 3SKOJOTHYECKOW KYJIBTYphl HAa OCHOBE
MMOHVMAHUS BJIUSHUS COIMAIbHO-YKOHOMHYECKHX IPOIECCOB HA MPHUPOAY, B TOM YHCIIC Ha TJI0O0ATHLHOM
YPOBHE, OTBETCTBEHHOCTbD 3a JIEUCTBUS B IPUPOIHOU Cpele;

BBIPAXKAIOIIUHI AEATEIIBHOEC HENPUATHUE ICUCTBUM, IPUHOCSIIUX BPEI MPUPOJE;

MPUMEHSIIONIMIA 3HAHUS EeCTECTBEHHBIX W COLMAIBHBIX HAyK Ui pPa3yMHOTro, OepexIMBOTO
MIPUPOJIOTNIONB30BaHUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTRBE;

MMEIOIIMI W pa3BUBAIOIIMKM  ONBIT  SKOJOTMYECKH  HAIPaBIEHHOW, NPHUPOAOOXPAHHOM,
pecypcocOeperaroniei 1esTeIbHOCTH, YIaCTBYIOIINK B €r0 MPUOOPETCHUH IPYTUMU JIFOIbMH.

[leHHOCTH HAay4YHOT'O [TO3HAHUS:

JESATEIIHO BBIPAXKAIONIMIA TO3HABATEILHBIC MHTEPECHl B Pa3HBIX MPEAMETHBIX OOJACTAX C Y4ETOM
CBOMX MHTEPECOB, CIIOCOOHOCTEH, TOCTHKEHU;

o0Jaaromui IPeICTaBICHHEM O COBPEMEHHOW HAYYHOH KAapTHHE MHpA, JOCTHKCHHSIX HAyKU U
TEXHHUKH, ApTYMEHTUPOBAHHO BBIPAKAIOIIMI TOHUMAaHWE 3HAaYEHHS HAYKU B KU3HHU POCCUKCKOTO 0OIIEeCTBa,
obecrnieueHnu ero 6€30MacHOCTH, TYMaHUTAPHOM, COIIMATLHO-3KOHOMHYECKOM pa3BUTHH Poccuu;

JEMOHCTPUPYIOIIUN HABBIKM KPUTHYECKOTO MBILUIEHUS, OMNpPEAENCHUs JOCTOBEPHON HAyYHOU
WH(pOpMaIIUY U KPUTHUKH aHTHHAYYHBIX TTPEACTABICHUI;

pPa3BUBAIOIIMKA W TPUMEHSIONUI HABBIKM HAOIIOJIEHUS, HAKOIUIGHUS M CcHUCTeMaTH3aluu (PakToB,
OCMBICTICHHUSI OIbITa B €CTECTBEHHO-HAYYHON W TYMaHUTApHOW OOJACTSAX TMO3HAHMS, MCCIEIOBATEIbCKON
NEeSATEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATHI
IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble Jjornueckue geMcTBUs:
CaMOCTOATENBHO (HOPMYIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
ONPEACIITE e AEATEIbHOCTH, 3a1aBaTh ITapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U TTPOTHBOPEYHS B PACCMATPUBAEMbIX (PU3MUECKHX SBJICHUSIX;
pa3zpabaThiBaTh MJIAH pEIIEHUS MNPOOJIeMbl C YYETOM aHalIM3a HMMEIOIMIMXCS MaTepUaabHBIX U
HEeMaTEepHUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLEHUBATH COOTBETCTBHUE PE3YJIHTATOB LEJAM, OLICHUBATH
PHUCKY MOCTEACTBUIN AESTEILHOCTH;
KOOPJIUHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAbHOTO, BUPTYATbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.
Bba3oBble ucciaenoparelbcKue AeiiCTBHS.
BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU U METOIaMU (PU3HUECKON HAYKU;
BJIAJIETh HaBBIKAMH Yy4e€OHO-MCCIIEIOBATEILCKOW M MPOEKTHOW IeATEIbHOCTH B 00JacT (pu3uKw,
CIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSTEIHHOMY IOMCKY METOJIOB pelIeHHs 3aaad (PU3NIecKOoro
COJIEPKAHUS, IPUMEHEHUIO PA3JIMYHBIX METOI0B O3HAHMUS;



BIAJECTh BUJAMH JEATEJIBHOCTH 110 T[OJIYYEHHIO HOBOTO 3HAaHMs, €ro HMHTEpIpEeTaluy,
IpeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMUYHBIX Y4€OHBIX CUTYallUsAX, B TOM YHCJE MPU CO3/1aHUN y4eOHBIX
MIPOEKTOB B 00J1aCTH (PU3HKH;

BBISABJIATh NPUYMHHO-CIEACTBEHHBIC CBS3M M aKTyaJIM3MpOBaTh 3aJady, BBIIBHraThb TUIOTE3Yy €€
pellieHnsl, HaXOAWTb apryMEHThl JUIsl JOKa3aTelbCTBAa CBOUX YTBEPXKIACHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUHU PELLECHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJAE PEIIECHUs 3aJauyd pe3yjbTaTbl, KPUTHUUYECKU OLIEHHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pPa30BaATEIbHON AEATEIHLHOCTH, B TOM YHCIIE IPU
W3y4eHUHn (HU3UKH,

JaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETb IEPEHOCUTh 3HAHUSA MO0 (HU3UKE B PAKTHUECKYIO 00acCTh KU3HEEATEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIECH, TIPeUlaraTb OPUTMHAJIBHBIE IOAXOAbI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TIOJydeHHs] MH(OpMAIMK (PU3HUYECKOTO COJACPXKAHUS W3 HMCTOYHUKOB DPA3HBIX
THUIIOB, CAMOCTOSITENIBHO OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3ALMI0 U UHTEPIIPETAlU0 MHPOpMaLUH
Pa3UYHBIX BUAOB U (OPM IPEIACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMALIHH;

WCTIOJB30BAaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B pEUICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aLMOHHBIX 33a4 C COOJIOACHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKA O€30MacCHOCTH, TUTHEHBI, peCcypcocOepexeHHs, TMpPaBOBBIX W OTHYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (PH3MUYECKOTO COACp)KaHUS B PA3IMYHBIX (Qopmarax ¢ y4€TOM Ha3HAYCHHUS
uHOpMaLUU U LIENEeBOH ayIMTOPHH, BEIOUpasi ONTUMATIbHYIO ()OPMY IPEACTABICHUS U BU3YaTH3ALHH.

KoMmmyHukaTnBHbBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILECTBIIATH OOLIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IUKTHBIX CUTYallUi U cMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIANBUAYAIbHON paObOThI;

BbIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHM C Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WiIeHa KOJIJIEKTUBA;

IIPUHUMATD LI€JIM COBMECTHOM AESTEIBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh IUIaH AEMCTBUM, paclpellesiTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYXK/aTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa M KaXJOr0 yYyacTHHKAa KOMaHAbl B OOIIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npesaraTb HOBbI€ IIPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMK HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B PA3IMYHBIX CUTYALUAX, IPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIEe YyHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranmuzanmus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO ACSITEILHOCTh B 00JACTH (DPU3UKU U aCTPOHOMHUH,
BBISIBIISATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATh COOCTBEHHBIE 33/JauH;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEHICHMs] paCUETHBIX M KAYeCTBEHHBIX 3aJay, IJIaH BBIMOJIHEHUS
MPAaKTUYECKOH pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOUYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B 00JaCTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.



CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
PE3YIbTATOB HETSM;

BJIaJIETh HABbIKAMHU TIO3HABATENbHOM pedIeKCUH KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI U
MBICITUTEIIBHBIX MTPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHHIA,

HCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPUHUMATH Ce0sl, MIOHUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO APYTUX HA OMIHOKH.

B mponecce goctuxkeHHs! TMUHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTpaMMbl 1O (PHU3UKE AJsi YPOBHSA
cpenHero ooOmero o0pazoBaHUsT Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIA HHTEIICKT,
Ipenoiaralonuii copMUpPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpephl, ObITH YBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHMS, BKIIFOYAONIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHHE, CIIOCOOHOCTh alalTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM M MPOSBISATH THOKOCTbH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAllMU, BKIIOYAIOMICH CTpEeMJIEHHE K JOCTH)KCHUIO LM M YCIEeXy, ONTHMH3M,
WHUIIUATHBHOCTh, YMEHUE JICHCTBOBATH HCXOJIS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIEH ClIOCOOHOCTh MOHUMATh SMOIMOHAIIFHOE COCTOSIHUE APYTUX, YYUTHIBATH €TO
TP OCYIIECTBIICHUU OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUIMX CIHOCOOHOCTH BBICTpaMBaTh OTHOILIEHUS C JIPYTMMH JIIOJbMHU,
3a00THTBCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

MHNPEIMETHBIE PE3YJBTATHBI

K xonmy oOyuenus B 10 kjaacce mpeaMeTHBIC pe3ysIbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPHPOBATh HAa MpPHMEpPaxX poJib W MecTo (pu3MKHM B (OPMUPOBAHWU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B TPAKTHUECKOM NeATeIbHOCTH JIIOICH;

VYHUTHIBATh TPAHUIBI TPHUMEHCHUS W3yYEHHBIX (HU3UYECKHX MOJCNIeH: MaTephallbHas TO4YKa,
WHEepIMaIbHas CHCTeMa OTCu€Ta, aOCOIIOTHO TBEPAOE TENO, MACANBHBIN Tra3, MOJEIH CTPOEHHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJI, TOUCUHBIN ICKTPUICCKHUI 3apsii IPH PEIICHUN GU3NISCKUX 3a/1a4;

pacmno3HaBaTh (hu3HuUecKue SBICHHs (TPOIECCh) U OOBSICHITh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHYECKOH TEOPHH CTPOSHHUS BEIIECTBA M DJICKTPOAMHAMHKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJMHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHHe Tel, ABM)KEHHE IO OKPYKHOCTH,
WHEPIHS, B3auMoielicTBre Tel, MU Py3us, OpOYHOBCKOE ABMKCHHE, CTPOSHUE KUIAKOCTEH M TBEPMBIX Tel,
HM3MEHeHHe 00bhEMa TeN MPH HarpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE paBHOBECHE, UCTIapEeHUe, KOHIEHC CAIIHs,
IUTABJICHUWE, KPUCTAUIU3aIUs, KHWIICHHWE, BIIQXHOCTh BO3JyXa, IOBBINICHUE MABJICHUS Ta3a TPU €ro
HarpeBaHWU B 3aKPBITOM COCYJIE, CBsI3b MEXAY MapaMeTpamMH COCTOSHHUS Ta3a B U30MpoIleccax,
AIIEKTPHU3AINS Tell, B3aNMOICHCTBHIE 3aps/I0B;

OMKCHIBATh MEXAHMYECKOE JMABI)KCHHE, HCIONB3ys (HU3MYecKre BEIMYMHBI: KOOpAWHATA, MYTh,
nepeMeIneHne, CKOpOoCTh, YCKOpEHHe, Macca Tena, CHila, HMITyJbC Teja, KHHETHUYeCKas OJHeprus,
MOTEHIIMATbHAS JHEPTHs, MEXaHW4YecKas padoTa, MeXaHWYeCKas MOIIHOCTH, MPU OMUCAHWUU TPABUIHLHO
TPAKTOBAaTh (PU3WUYCCKUN CMBICT HWCIOIB3YEMBIX BEIIMYUH, HX OOO3HAYCHHS W CIUHUIBI, HAXOIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTUMU BETUYHHAMU;

OIHMCHIBATh HM3yYEHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBIICHUS, WCIONB3yS (HU3UUECKHe
BEJIMYMHBI: JIaBJICHHE Ta3a, TEeMIeparypa, CpedHss KUHETHUYeCKas JHEPIrHsi XaOoTUYECKOTO JBUKCHHUS
MOJIEKYJ, CPEIHEKBAAPATHIHASI CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEpPrus, padora
raza, Ko3QQUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO ABUTATENsl; MPHU OMUCAHWUU TMPABHIBHO TPAKTOBATH
(U3HYECKUH CMBICT HWCHOJB3YEeMBIX BEIWYMH, WX OOO3HAYCHHWS W CIUHUIIBI, HAXOJIUTh (QOPMYJIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUHUHAM;

OIHCHIBATh M3YYECHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHUE SBIEHHS (TIPOIECCHI),
UCTIONB3YS (PH3UYECKUE BEIMYMHBI: JICKTPUICCKUHN 3apsy, JJIEKTPUYECKOE I0JIe, HANPSKEHHOCTH IOJIA,



MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB; NPU ONHCAHWU TPABHJIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCIOJIb3yEeMBbIX BEJIWYMH, UX OOO3HAYEHMs] M €IUHMIBI; YKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIIME IAHHYIO
($U3NYECKyIO BETUUMHY C IPYTHMMHU BEIINYMHAMU;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJIECHUS, UCMONB3Ys (QU3NYECKHE 3aKOHBl U MPUHLUIbL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOM SHEpruuy,
3aKOH COXPaHEHMs MMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMU CHJI, IPUHLIAII PAaBHOIIPABUS HHEPLIUAIbHBIX CUCTEM
OTCYETA, MOJEKYJISIPHO-KUHETUUECKYI0 TEOPHUIO CTPOEHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b CpEIHEN
KMHETHYECKOW SHEpruM TEIUIOBOIO JBM)KEHUS MOJIEKYJ C aOCOJIIOTHOW TeMmIepaTypoil, NMepBblii 3aKOH
TEPMOJMHAMMKHU, 3aKOH COXpPAHEHMs DJJIEKTPUUYECKOro 3apsana, 3akoH KysoHa, mpu 3ToM pasnuyarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa, €r0 MaTeMaTH4eCKOE BBIPAXKEHHME W YyCJOBUs (TpaHMLbl, 00IaCTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIIBI ACHCTBUS MAIlIMH, IPUOOPOB U TEXHUUECKUX YCTPOWUCTB; pa3inyarhb
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

BBINOJIHATH SKCIIEPUMEHTBI 110 UCCIIEIOBAHNIO (PU3MUECKUX ABJICHUN U MPOLIECCOB C UCIOJIb30BaHUEM
IOpSMBIX U KOCBEHHBIX M3MEpPEHMi, MpHU 3TOM (POpPMYyIHMpOBaTh MpoOieMy/3aqady M THUIIOTE3Y y4eOHOTO
JKCIEPUMEHTa, COOUpATh YCTAHOBKY U3 IHPEAJIOKEHHOIO O00O0pYHOBaHMs, HPOBOJUTH OIBIT U
(hOopMyIIMPOBATH BBEIBOJIBI;

OCYLIECTBIIATh MpPSMble M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYHMH, NPU 3TOM BbIOUMpPAThH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0NIb30BaTh U3BECTHBIE METObI OLIEHKH IOIPEIIHOCTEN U3MEPEHNI;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXAY (HU3MYECKUMHU BEJIMYMHAMHM C UCIOJIB30BAaHUEM IPSIMBIX
U3MEpEeHUl, IpU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCUpPOBATh PE3YJbTaThl MOJYyYEHHON 3aBUCUMOCTU
(bu3n4ecKux BeJUYMH B BUJE TaOIUI U IpadMKOB, JeJaTh BHIBO/IbI IO PE3yJIbTaTaM UCCIICA0BaHMS;

coOmogaTe mpaBmia O€30MacHOTO TpyAa MpPH IMPOBEACHWW HCCIENOBAaHMNA B paMKax y4eOHOTO
HKCHEPUMEHTa,  Yy4eOHO-MCCIEJOBATENIbCKOM M NPOEKTHOM  JESITENbHOCTM C  HCHOJb30BAHUEM
M3MEPUTENBHBIX YCTPOWCTB U 1TaOOpaTOPHOTO 00OPYAOBaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UUECKOM MOJEINbIO, UCHOb3Yd (PU3NUECKUE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHaJM3a yCJIOBHSA 33Ja4d BBHIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3HUECKUe
BEIMYMHBI U (OPMYIbI, HEOOXOOUMBbIE sl €€ pelleHHs], POBOAUTh pPacy€Tbl M OLEHHUBATh PEATbHOCTD
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTUBOPEUMBYIO LIENIOUKY PACCYKACHUI
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS;

UCIOJb30BaTh IpPHU PpEHIEHUH Y4YeOHBIX 3a/lad COBpPEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTMU JUIS
MIOMCKA, CTPYKTYpUPOBAaHMsS, HWHTEpPIpPETAllUd M MPEICTaBICHHUs] Yy4eOHOW U HAay4YHO-TOMYJISPHOU
uHbOpMallUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH AHAJIM3UPOBATH IMOIy4aeMyHo
nH(pOpMaILHIO;

NPUBOANTH TMPHUMEPHl BKJIaZa POCCUHUCKHUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYyKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCMOJb30BaTh TEOPETHUUECKUE 3HAaHHA MO (U3UKE B IOBCEIHEBHOW >KM3HM M oOecredeHus
0€e30MacHOCTH Mpu o0palleHuu ¢ TpudopaMu U TEXHUUECKUMHU YCTPOICTBaMHU, JIJIsl COXPAHEHUS 3/10pOBbs U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpene;

paboTaTh B IpyMIE C BBINOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJEH, MIaHUpoBaTh pabOTy IpyMIibl,
palMoHANIBHO pacHpeAessaTh O0S3aHHOCTM M IUIAHUPOBATh JAEATENbHOCTh B HECTAaHIAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaX/0T0 U3 YYaCTHUKOB TPYIIIbI B PEHICHUE pacCMaTPUBAEMON MTPOOIEMBI.

K xonny ob6yuyenus B 11 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM ypPOBHE JOJDKHBI OTpaXKaTb
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

JIEMOHCTPHPOBATh Ha MpPUMEPax poJib U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTHHBI MUDPA, B Pa3BUTHUU COBPEMEHHON TEXHMKH U TEXHOJIOTHH, B MPAKTUYECKON EATEIBHOCTH JIIOJIEH,
LEJIOCTHOCTh ¥ €JMHCTBO (pr3MUecKOl KapTUHBI MHUPA;

YUUTHIBaTh TPAaHUIBl MPUMEHEHUS H3YYEHHBIX (DU3MUECKHX MOJeNed: TOUYEeUYHBIH 3JIEKTPUYECKUn
3apsj, Jy4 CBETa, TOYEUHBII UCTOUYHUK CBETA, s/IEpHAsl MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOIO Spa
IIpU pelIeHnn PU3NYECcKuX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (IpOIecChl) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
3JIEKTPOAMHAMUKHU M KBAaHTOBOW (PM3HKHU: AJIEKTpUUYECKasi IPOBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHMuTHOE JEWCTBHUS TOKAa, B3aWMOJEWCTBUE MAarHUTOB, OJJIGKTPOMATrHUTHAs MHAYKUUS, JAelcTBHE



MarHUTHOTO T0JII HAa MPOBOJAHUK C TOKOM M JIBHXKYIIMUCS 3apsii, 3JEKTPOMAarHUTHbIE KOJeOaHUs U BOJIHBI,
NPSIMOJINHEHHOE pPAcHpOCTpaHEHUE CBETa, OTPaKEHHUE, MpesoMIIeHHe, HUHTepdepeHLus, Auppakuus U
MOJIIpU3aIvsl CBETa, JUCTepcusi cBeTa, (oTtodnexTpuueckuil 3¢dekt (horodddekrt), cBeTOBOEC NaBICHHE,
BO3HUKHOBEHUE JIMHEWUYATOr0 CIIEKTPa aTOMa BOJAOPOA, ECTECTBEHHAsA U MCKYCCTBEHHAs PaJMOAKTUBHOCTD;

ONMCHIBATH  M3YYEHHbIE CBOWCTBAa BELIECTBA  (DJIEKTPUYECKHE, MAarHUTHBIE, OINTHUYECKHE,
JIEKTPUUECKYIO MPOBOAMMOCTh PA3IMUYHBIX CPE) U JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), UCHOIb3Ys
¢u3nvecKre BEIWYHMHBL: JCKTPUUYECKUNA 3apsijl, CHJa TOKA, SJIEKTPUUYECKOE HANpsHKEHUE, DJIEKTPUYECKOe
COIIPOTHBIIEHUE, Pa3HOCTh NOTEHIMAJIOB, AIEKTPOABMKYIIAs cujla, paboTa TOKA, MHIYKIMS MarHUTHOTO
noJisi, cuina Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPIUs 3JIEKTPUUYECKOTO M MArHUTHOIO
IoJie, mepuoJ M yacroTa KojeOaHWid B KosebaTeabHOM KOHType, 3apsij U Cujla TOKa B IIpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
ONMCAaHUM IPABWIBHO TPAKTOBaTb (PU3UYECKUN CMBICI HCHOJIb3YEMBIX BEIMYUH, MX OOO3HAYEHUS U
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAOIINE JAaHHYIO (PH3UYECKYIO BETUUMHY C IPYTHMHU BEIIMYHMHAMU;

OIMCHIBATh M3YYECHHBbIE KBAHTOBBIC SBJIECHUS M HPOLECCHI, MCIOJb3Ys (PU3MUECKUE BEIMUYUHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, YHEPTUS U UMITYNILC (OTOHA, NMEPUOJ
IIOJTypacIiajia, SHEPrusi CBA3M aTOMHBIX SA€p, MPU OMMCAHUM IPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICIH
UCTIOJB3yEeMbIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIONINE JaHHYIO
(bU3MYECKyI0 BEIMUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIISATh 3HaYCHUE (PU3HMUECKON BETUYHMHBI;

aHATM3UPOBATh (PU3MUECKUE TPOILECCHl W SBJICHUS, UCTONB3YS (PU3UYECKHE 3aKOHBI M MPHHLUIIBL:
3akoH OMa, 3aKOHBI IOCJIE€JIOBATEILHOTO M MapajUIeIbHOIO COEIUHEHUs IMPOBOJHUKOB, 3aKOH Jxoymsa—
Jlenna, 3aKOH 3JEKTPOMArHUTHOM MHAYKLUH, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUs CBETA, 3aKOHBI
OTPaKEHMsI CBETAa, 3aKOHBI IPEJOMJIEHUS CBeTa, ypaBHeHHME OMHIUTeHHa i ¢dorodddexra, 3aKoH
COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXpaHEHMsI MaccoBOr'0 4Hcia, MocTylaaTsl bopa, 3aKOH paJuMOaKTUBHOIO pacnaza, MpU 3TOM pa3ivyaTh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHa, €r0 MAaTeMaTUYECKOE BBIPAKECHHWE W YCIIOBHUS (TpaHUIIBI, 00JacTH)
IPUMEHUMOCTH;

OIpe/EATh HallpaBJIEHWE BEKTOpA MHAYKLIMHM MAarHUTHOI'O I10JI POBOJHUKA C TOKOM, CHJIbI AMIepa
u cuisl JlopeHia;

CTPOMUTH U OMHUCHIBATh U300pakeHUE, CO3/1aBAEMOE TUNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3TOM (OpMYyIUpoOBaTh Mpobiaemy/3aiady M THIIOTE3y y4yeOHOro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOrO OOOpYIOBaHUS, MPOBOJIUTH ONBIT U
(hopmMyTupOBaTh BBIBOJIBI;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU 3TOM BbIOMpPATH
ONTHUMAJIbHBIN CLIOCOO M3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHMIA: IIPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BEJTMYMH B
BUjie TabIuIl U TpadUKOB, 1€1aTh BBIBOABI 110 pe3yJIbTaTaM HCCIIeI0BaHUS;

coOmoaarh mpaBuia Oe30macHOro TpyJaa HpHU MPOBEACHUM HCCIEIOBAaHUN B paMKax Y4eOHOro
HKCHEPUMEHTa,  Yy4eOHO-MCCIEIOBATENbCKOM M NPOEKTHOM  JESITENbHOCTM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3NUECKON MOJENbI0, HCHOIb3Yys (PU3NYECKHE 3aKOHbI
U MPUHIUIBI, HA OCHOBE aHaJM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACNIATh (PU3HUECKHE
BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE AJs1 €€ pelleHus,, MPOBOAUTh PACUEThl M OLEHMBATH PEATbHOCTD
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEIIUYUHBI;

pelaTh KauyeCTBEHHBIE 3a/]aui: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUNBYIO HEMOYKY PACCYKICHHUH
C ONOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

UCTOJb30BaTh IMpPHU PpEIIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU IS
MOKNCKA, CTPYKTYpPUPOBAHMS, WHTEPIPETAllMd M TMPEACTaBIeHUS Y4eOHOM U HAyYHO-TIOMYJSPHOU
uHbOpMalUY, TOJXYYEHHOW U3 pPAa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATH IOIy4aeMyIO
uH(pOpMalLHIo;

OOBSICHATH MPUHIUIBI ASHCTBHUS MAILIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS
ux 0e30I1acHOT0 UCIIOJIb30BaHMs B TOBCETHEBHOM KU3HU;



MPUBOJIUTH MPUMEPHI BKIAJa POCCHUICKUX U 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

UCIOJb30BAaTh TEOPETHUUECKUE 3HaHMUA N0 (U3MKE B TOBCEJAHEBHOW KHM3HM Ul oOecreueHus
6e30macHOCTH Mpu o0pallleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHEHUS 3[0POBBS U
COOJIIOICHHSI HOPM KOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIeH cpene;

paboTaTh B IpyMIe C BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBaTh pabOTy IPYMIIbI,
palMOHANBHO pPacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATH JAEATENBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
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W/ | €pasnenosn Konrpos | (undposbie)
- TEM Bcecero HBIE PaKTHIECK 06pa30BaTeJ’IbHBIe
MpPOorpaMmMbl padoThI He padotel pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHU S
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1.1 A 2 https://m.edsoo.ru/7f41bf
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Pazjnen 2. MEXAHUKA
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Pasnes 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI

N — bu6mmoreka [IOK

3.1 YIUIPHO? 9 1 https://m.edsoo.ru/7f41bf
KUHETUYECKOMN 72
TEOPUH -
OcHOBBI bubnuoreka [JOK

3.2 TEPMOIMHAMHK 10 1 https://m.edsoo.ru/7f41bf
1 12
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dazoBsle 12
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4.2 it Tok. Toku B 12 1 2 https://m.edsoo.ru/7f41bf
Pa3IMYHBIX 72
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Hroro no pasneny

22

PesepBHOE Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 S
I[TPOI'PAMME
11 KJIACC
e HaumenoBan | KosmvecTBo 4acoB DJIeKTPOHHBbIE
11/- He pa3esioB U (uudposBbie)
I TeM Bcero Konrposbn IlpakTHdeck o0pa3oBaTejibHbIE
HPOrpaMMBI ble padoThbI ue padboThbl pecypebi
Paznen 1. JIEKTPOIMHAMUKA
iiir:HTHoe bubmuoreka [JOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41c
DneKkTpoMarHu 97¢
THasl UHAYKIUS —
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHudeckue
u bubmuoreka [JOK
2.1 IIEKTPOMArHu 9 1 https://m.edsoo.ru/7f41c
THBIE 97c
KoseOaHus
HMexaHqucme bubnuotexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c
ANEKTPOMArHu 97¢
THBIC BOJIHBI -
bu6mmoreka [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c
97¢
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Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUH OTHOCUTEJLHOCTH

OcHoBBI
CreluaIbHON bubnuoteka [JOK
3.1 TEOPHH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIBLHO 97c
CTH
Hroro no pasneny 4

Pa3nea 4. KBAHTOBAS ®U3UKA

DJIEeMEHTHI bubmuorexa [JOK

4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OTITUKH 97c
Crpochie bubmuorexa [JOK

4.2 4 https://m.edsoo.ru/7f41c
aroma

97c
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4.3 AToOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
9/c

Utoro no pazneny

15

Pazgea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

DJIEMEHTHI bu6mmoreka [JOK
5.1 ACTPOHOMHH U 7 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Utoro no pazneny 7

Pazgesa 6. OBOBINAIOIIEE IOBTOPEHUE

O6o0061maromee bu6mmoreka [JOK
6.1 e 4 https://m.edsoo.ru/7f41c

MMOBTOPCHUE 970

Utoro no pazneny 4

PesepsHoe Bpems 3

OBIIEE

KOJIMYECTBO 68

YACOB I10

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KOHI/I‘leCTBO qacoB 3J]eKTp0HHbIe
No ndpoBbLie
Tema ypoka Konrpo | Jladoparop | uudp
n/n Bcero JIbHbIE HbIE 06pa303aTe.111>H1>1e
padoTbI padoThbI pecypchl
HNucTpykTax no
Th.®u3uka — Hayka o
apupone. Ha Hbi]: bubmuorexa [JOK
1 MI;TE riﬁosn};m 1 https://m.edsoo.ru/ff
A 0c32e2
OKPY’KaIOIIIETO MHUPA.
DKcrepuMeHT B (pusuke
Pons u mecTo puzuku B
g):lf hii%?{?{a:ﬁﬂﬁa HOU Eubmorexa IIOK
2 «a EHHH MDA Byq 1 https://m.edsoo.ru/ff
P ba, 0c33e6
MPaKTUYECKON
NEATENLHOCTH TIOAEH
Mexannueckoe IBHKEHUE.
OTHOCUTENBHOCTD
MEXAHUYECKOI'0
BrokeHUs1. CucreMa
chqéTa Tpaekropust bubmmorexa LIOK
3 e eM'e peHHe PHA. 1 https://m.edsoo.ru/ff
pEMCTHEHIE, 0c3508
CKOPOCTbh, YCKOPEHUE
MaTepHaIbHOU TOYKH, UX
MPOEKIIUU HA OCH
CHUCTEMBI KOOPJMHAT
PaBHoMepHOE U
o Bumorea 10K
4 Ir)l }IMO}J]II/IHSI\/‘IHOG 1 https://m.edsoo.ru/ff
p 0c3620
JIIBIDKEHUE.
['paduku 3aBUCUMOCTH
K WHAT, CK TH
SEEHGHIM’ ; OEOI: ’ bubmuoreka [JOK
5 ie ea . eI;HzT 1 https://m.edsoo.ru/ff
PEMCTHEHI 0c372e
MaTepUaIbHOU TOYKU OT
BpEMEHU
CraproBas
I/IalI“)HOCTI/IKa CBoboaHoe Bubmiorexa HOK
6 a1 ) a 1 https://m.edsoo.ru/ff
MaJicHUE. Y CKOpEHHE
0c39cc
¢BOOOIHOTO ITaIEHUSA
KpuBonunelinoe
JIBIDKEeHUE. [BrKeHUE
MaTepUAIbHON TOYKH IO bubnuorexa [JOK
7 OKPY>KHOCTH 1 https://m.edsoo.ru/ff
OKPYXHOCTH C Oc3ada
MOCTOSIHHOM 110 MOJIYJIIO
CKOPOCTBHIO.
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[TpunIMn
OTHOCUTEIHHOCTH

bub6mmoreka [JOK

8 [amunes. UneprinanbHbie https://m.edsoo.ru/ff
CHCTEMBI OTCYECTA. 0c3be8
IlepBbiii 3akoH HproTOHA
Macca tena. Cuna.
[TpuHIMI CynIepIO3ULIUU bubmumorexa [IOK
9 cuit. Bropoii 3akon https://m.edsoo.ru/ff
Herorona mjis 0c3be8
MaTepUaIbHOU TOUKH
Tpetnii 3akon HetoToHa bubmuorexa [JOK
10 JUTS. MaTePHATIbHBIX https://m.edsoo.ru/ff
TOYEK 0c3be8
3aKOH BCEMUPHOI'O Bubmorexa [IOK
TsaroteHus. Cuiaa .
11 rsxecti, epsas https://m.edsoo.ru/ff
' 0c3d00
KOCMHUYECKasi CKOPOCTh
Cwiia ynpyroctu. 3aKoH bubmorexa [IOK
12 Tyka. Bec Tena https://m.edsoo.ru/ff
) 0c3el8
Cuiia TpeHusl.
Koaddurment tpeHus. bubnuorexa [JOK
13 Cuna conpoTuBIEHUS https://m.edsoo.ru/ff
NP IBUOKCHHUHU TeJa B 0c3f76
YKUJKOCTH WJIM ra3e
Nmnynbc maTepuanbHOU
TOYKH, CHCTEMBI
MCPHATHILIK T0er uGmioTexa 110K
14 H3MEHEHHe HMITYIThCa https://m.edsoo.ru/ff
0c43d6
Tena. 3aKOH COXpaHEeHUs
uMIynsca. PeaktuBHoOe
JIBUKCHHC
Pa6ota u MmomHoOCTh
cunbl. Kunetnueckas _ Bubmorexa [IOK
15 ?;zi;m}f?ep Haﬂg Hou https://m.edsoo.ru/ff
- eopeMan 0c4502
U3MCHCHUN
KMHETUYECKOW SHEPTUU
IToreHumansHas
SHEPTHsl.
[ToTennuanbHas SHEPTUS
yIpyro bubnnoreka [JOK
16 ne(GpopMHUPOBaHHON https://m.edsoo.ru/ff
MPYKHUHBIL. Oc461a
[TorennuanbHas SHEPTUS
Tena BOJIM3U
MOBEPXHOCTU 3eMITU
[TorenunansHubie U bubmuorexa [JOK
17 HENOTEHIUAIbHBIE CUJIBL. https://m.edsoo.ru/ff

CBs13b pabOTHI

0c478c
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HEMOTEHUHUATbHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKON SHEPrUuur
CHUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKON IHEPIUn

JlaGopaTtopHnast pabora
Nel «MccnenoBanue
3aBUCUMOCTH CHIJI

bubmuoreka [JOK
18 Zgﬁ’}i’;zzg’ https://m.edsoo.ru/ff
HuX B 0c478c
MIPY>KWHE U PE3UHOBOM
oOpasiie, OT ux
nehopmarum»
[TocTymarensHOE M
BpalaTeIbHOe
IBUKEHUE a0COJIFOTHO bu6mmoreka [IOK
19 TBEPAOrO Tena. MoOMeHT https://m.edsoo.ru/ff
cwibl. [1nedyo cumsl. Oc41ab6
VYcioBust paBHOBECUS
TBEPJIOTO TeNa
KoHTtposbHas padoTta mo
teme «KnHemaTuka. bu6mmoreka [IOK
20 Jlnnamuka. 3aKOHBI https://m.edsoo.ru/ff
COXpaHCHHUSI B Oc4b74
MEXaHHUKEY
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU U bubnnoreka [JOK
21 HX OIBITHOE https://m.edsoo.ru/ff
000CHOBaHUE. Oc4dc?2
BbpoyHOoBCKO€E nBUXKEHHE.
Huddysus
Xapakrep JBUKEHUS U
B3aMMOJICHCTBUS YaCTHII
BelecTsa. Mopaenu Bubnuotexa LIOK
22 CTPOCHHA 14308, https://m.edsoo.ru/ff
KUJKOCTEH U TBEPIBIX
Oc4fde
Tel U OOBSICHCHHUE
CBOMCTB BeIleCTBA HA
OCHOBE 9THX MOJICIICH.
omorsm. Komamsecrao bu6morera LIOK
23 Bemecz}gé HMocTosHHas https://m.edsoo.ru/ff
' 0c478c511e
ABoraapo
%zii(;;z;?;:iojéecm' bu6mmoreka [JOK
24 https://m.edsoo.ru/ff
n3mepenue. [lkana
Oc4fde
temneparyp Llenbcus
o5 Moaenb ngeaabHOro bu6nmoreka [JOK

rasza. OcHOBHOE

https://m.edsoo.ru/ff
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ypaBHEHUE
MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH
UJEAIBHOTO rasa.
OcHoBHOE ypaBHEHHE
MKT

Oc4fde

AGcomoTHas
TeMIlepaTypa Kak Mepa
CpeaHel KHHETHYECKOM

bubmuorexa [JOK

26 SHEPIHH JIBHKECHUS https://m.edsoo.ru/ff
YacTHIl Ta3a. Y paBHEHHE Oc511e
Meupeneena-

Kianelipona
3akoH JlanbToHAa.

27 A PILI
["a30BbIe 3aKOHBI
JlabopaTtopHnas pabota Neo
2 «HccnenoBanue

28 3aBUCHUMOCTH MEXKITY PEI
napaMeTpamMu COCTOSTHHS
pa3peKEeHHOTr0 raza

N3onpoueccel B
U7ealbHOM rase c
MOCTOSTHHBIM
KOJIMYECTBOM  BEIIECTBA bubmorexa LHOK
29 T'paduteckoe - ' https://m.edsoo.ru/ff
P 0c570e
IpeJICTaBICHHE
H30MPOIECCOB: HM30TEpMa,
n30Xxopa, nzobapa.
BHyTpeHnHsis sHeprus
TEPMOJIUHAMUYECKOI
CUCTEMBI U CTIOCOOBI €€
n3MmeHenus. Konuuectro bubmorexa HOK
30 TeILIOThI H‘ aGora https://m.edsoo.ru/ff
babora. 0c5952
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO
UJICATLHOTO Ta3a
Bune! Tennonepenaun: bubnnoreka [JOK

31 TEIIONPOBOAHOCTH, https://m.edsoo.ru/ff
KOHBEKIHSI, N3TyICHUE 0c5c36
VY nenbHas TEMIOEMKOCTh
BeriecTBa. KonmuecTBo
e Bu6miorexa 1{OK

32 Terome epaqe https://m.edsoo.ru/ff

pelate. 0c5c36
[Tonsitne 06 amnabaTHOM
mpoliecce.
IlepBblii 3aK0H
TEPMOJMHAMUKH . bubnuorexa [JOK

33 [TpumeHeHue nepBoro https://m.edsoo.ru/ff
3aKOHA TEPMOJINHAMUKHI Oc5efc
K M30IPOIIecCcaM .

34 HeoGparumocth bub6mmoreka [IOK
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IIPOLIECCOB B IIPUPOJE.
Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff
0c6230

[IpuHIMTIBI ACHCTBUS

bu6mmoreka [IOK

35 Ter1oBbIX MamuH . KIT/] https://m.edsoo.ru/ff
TETIJIOBOM MAaIllMHbBI 0c600a
bu6mmoreka [IOK
36 [Mukn Kapno u ero KI1/] https://m.edsoo.ru/ff
0c6230
DKOJOTUYECKUE bubnmoreka [JOK
37 pOOIEMBI https://m.edsoo.ru/ff
TETIOIHEPTETHKH 0c6938
Obobmaromuii ypox bu6mmoreka [IOK
38 gl\cdlfg]:;ynﬂpmﬂ Pusnca, https://m.edsoo.ru/ff
TEPMOJMHAMUKIY 0c6938
KonTponbhas pabota no
teMe «MoekynspHas BH6JI_HOTeKa LIOK
39 sk, OCHOBbI https://m.edsoo.ru/ff
TEPMOIMHAMHKI) 0c6as0
[Tapoo6pa3zoBanue u bubnuorexa [JOK
40 KOHJICHCALIUA. https://m.edsoo.ru/ff
Vcnapenue u KumeHue 0c63b6
AOcontoTHas U
OTHOCHUTEIbHAs BH6H_HOTeKa 0K
41 BIAKHOCTD BO3YXA https://m.edsoo.ru/ff
Hacpinennsiii nap Oc64d8
Tépnoe Temno.
Kpucramnueckue un
amopQHbIe Terna.
AHUN30TpONUs CBOMCTB BH6H_HOTeKa HOK
42 kprcTamios. Kujxie https://m.edsoo.ru/ff
KPUCTAJUIHI. 0c6510
CoBpeMeHHbIE
MaTepHuaIbl
[InaBnenue n
KPUCTAITH3AIHS. BH6H_HOTeKa 0K
43 VIeTbHAS TEmIoTa https://m.edsoo.ru/ff
riaBnenus. Cyonumanms 0c6708
YpaBHEHUE TEIIIOBOTO BH6H_HOTeKa LIOK
44 Sananca https://m.edsoo.ru/ff
0c6820
DJIeKTpU3anus Tell.
DNEeKTpUUECKUH 3apsil. BH6H_HOTeKa LIOK
45 JlBa BUIa STEKTpHIECKIX https://m.edsoo.ru/ff
3apsi/ioB Ocbbec
IIpoBonHUKH,
JEKTPUKH 1 BI/I6J'I-I/IOTeKa HOK
46 https://m.edsoo.ru/ff

MOJYIPOBOJHUKH. 3aKOH
COXpaHEHHUs

Oc6bcc
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AJIEKTPUUECKOTO 3apsizia

BzaumoneiictBue
3apsa0B. 3akoH Kymona.

bu6mmoreka [IOK

47 - https://m.edsoo.ru/ff
ToueuHpli
. Oc6eed
AIEKTPUUECKUUN 3apsi]l
DIIEKTPUUYECKOE TTOJIE.
T Bumorea 10K
48 p ‘ https://m.edsoo.ru/ff
[IpuHIMO Cynepno3uiu
N 0c6df2
AIEKTPUUECKUX TOJICH.
JIvHuyM HaNpsHKEHHOCTH
SJ?SI?TT aoiligmqecxoro bubmorexa LIOK
49 P https://m.edsoo.ru/ff
noJis. [Torenmuan.
0c6f00
Pa3HocTh nmoTeHImanon
[IpoBogHWKYN U
JIADJIEKTPUKH B bubnuorexa [JOK
50 3JIEKTPOCTATHYECKOM https://m.edsoo.ru/ff
noJie. JluanekTpudeckas 0c7018
MIPOHUIIAEMOCTh
DIEKTPOEMKOCTh bubmorexa LIOK
51 Ko eicam ' https://m.edsoo.ru/ff
8 P 0c7126
DEIOCIT, e Butmores 110K
52 Srepris 3 HieHHorf ’ https://m.edsoo.ru/ff
priti 3ap 0c72c0
KOHJIEHCATOpa
MaGoparopriax paGora N BuGmorera 110K
53 SLEKT O%MKOCTI/I https://m.edsoo.ru/ff
N 0c7126
KOHJIEHCATOpa
TexHu4ecKkueycTponcTaa
U TIPAKTUYECKOe
MIPUMEHEHHUE:
AJIEKTPOCKOT,
O Bumorera LOK
54 P https://m.edsoo.ru/ff
3aluTa, 3a3€MJICHUE
0c72c0
AIIEKTPONPUOOpPOB,
KOHJIEHCATOP,
KOMUPOBAIbHBIN
anmnapar, CTpyMHBbIN
MIPUHTED
DIIEKTPUYECKHI TOK,
YCIIOBHS €T0
ano o Bu6mmorexa [JOK
55 https://m.edsoo.ru/ff

ITocTostHHBIN TOK. Curita
Toka. Hanpsixenue.

Conporusienue. 3aKoH
Owma Juis yyacTka HenH.

0c74f0
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DIIEKTPUYECKOE
COIIPOTUBIICHHUE.
VYneanHOE
CONPOTHUBIICHUE
BEIECTBA.

56

ITocnenoBarensHOE,
napajuiejabHoe,
CMEIIIaHHOE COCANHEHHE
MIPOBOTHHUKOB.
JlaGopaTtopnast pabota No
4 «3yuenue
CMEIIIaHHOTO
COCIMHEHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c74f0

57

Pabora 1 MOIITHOCTE
ANEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7838

58

DNEeKTpOABMKYIIAs CUiia
U BHYTpEHHEE
COIMPOTHBIICHUE
MCTOYHHMKA TOKA 3aKOH
OmMa 11 oTHOH
(3aMKHYTOH)
AIEKTPUUYECKOM LIeTIH.
KopoTtkoe 3aMbIkanue.
Jlaboparopnas pabota No
5 «M3mepenne D/1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COITPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc7ae0

59

OneKTpoHHas
MPOBOANMOCTE TBEPIBIX
METaI0B. 3aBUCHMOCTD
COTIPOTUBIICHUS
METAaJIJIOB OT
TEMIIEPATYPBHL.
CBepXmIpoBOIUMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c84ae

60

DIIeKTPUUECKHUI TOK B
Bakyyme. CBolicTBa
DJICKTPOHHBIX ITYYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c478c82ba

61

[TonynpoBOIHUKH, UX
cOOCTBEHHAs U
IPUMECHAs
POBOJUMOCTb.
CaoiicTBa p—n-
nepexosa.
[TonynpoBOIHMKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c84ae

62

DIIEKTPUUECKHUI TOK B
pacTBopax u pacrjiaBax
AIEKTPOJIUTOB.
DJIEKTPOIMTHUECKAS

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c82ba
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JIUCCOITUAITHS.
DIEeKTpOoIN3
DNEeKTpUYECKUN TOK B
léa;;/l[)(().cTOHTeJIBHHﬁ u bubmorexa LIOK
63 N 1 https://m.edsoo.ru/ff
HECaMOCTOSITCIIbHBIN
Oc84ae
paspsan. MouHus.
I1na3ma
DJIeKTpUYECKue
puOOpbI U YCTPOMCTBA U bubmumorexa [IOK
64 UX IPAKTHYECKOE 1 https://m.edsoo.ru/ff
npumenenue. [IpaBua 0c86fc
TEXHUKH 0€301MacHOCTH
. bubnmoreka [JOK
65 Sgﬁgﬂgf;ﬁghﬁ :::» 1 https://m.edsoo.ru/ff
0c88be
KOHTI:OJII:HEUI pabora 1o Bubnorexa [IOK
66 TeMe aﬂeKT POCTATHEA. 1 1 https://m.edsoo.ru/ff
ITocTostHHBIN TOK
Oc8a8a
00paboTKH. »
[IpomesxyTouHas bubnuorexa [IOK
67 arTtecranus.torosas 1 https://m.edsoo.ru/ff
KOHTpPOJIbHAsI paboTa. 0c8c56
O06o0061IEHNE U bu6mmoreka [IOK
68 cUCTeMaTH3aIus 110 1 https://m.edsoo.ru/ff
temam 10 ki1acca Oc8f6c
OBILIEE KOJIMYECTBO 68 3 5
YACOB I10 ITPOTPAMME
11 KJIACC
DJIeKTPOHHbIE
uudgposbie
KosnuecTBo yacon o0pa3oBaTejibHbIE
J;;ln Tema ypoka pecypent
Kontpo IIpakTHyec
Bcero | abHbIe KHe
padoThI padoThI
NHCcTpyKTaX MO TEXHUKE
0€30MMacHOCTH.
[TocTosTHHBIC MATHUTHI.
BzaumoneiictBue
MMOCTOSTHHBIX MarHUTOB. bu6mmorexa [IOK
1 MarsuTHOE 1oJje. 1 https://m.edsoo.ru/ff
Bektop marHuTHOM 0c9778
uHAYKIud. . [IpuHimn
CYTEPITO3UIIHH
MarHUTHBIX MTOJICH
JluanMyM MarauTHOM



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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https://m.edsoo.ru/ff0c9778

HHAYKIUA

Jlaboparopnas pabota Ne
1 «M3yuyenue
MarHuTHOTI'O I10JIA
KaTYIIKU C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

JlelicTBUE MarHUTHOTO
I10JIs1 Ha MPOBOJHUK C
tokoM. Cuna Amrepa, eé
MOJYJIb U HallpaBJICHUE.
JlaGopaTopHas pabota
No2 «UccnenoBanue
JEUCTBHUS IOCTOSTHHOTO
MarHuTa Ha PaMKy C
TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c9ac0

JlelicTBUE€ MarHUTHOTO
TIOJIS1 Ha JIBHOKYIILYROCS
3apsHKEHHYIO YaCTHILY.
Cuna Jlopenua, eé
MO/J1yJIb U HallpaBJICHUE.
Pabota cubl Jlopeniia

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c9df4

SBnenue
3JIEKTPOMArHUTHOMN
nHaykiuu. [loTok BekTopa
MarHUTHOM WHIYKIHUU.
OJC wuHaykuuu. 3aKoH
3JIEKTPOMArHUTHOMN
UHIYKIUU Qapanes.
IIpaBuio Jlenua.

bu6mmoreka [IOK
PO

JlabopaTtopHas pabota Ne
3 «MccnenoBanue
SAABJICHU S
ANEKTPOMArHUTHOM
WHIYKIUW»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cal50

Bxonnast KOHTpoNbHasA
paborta. MarauTtHoe moJje
MIPOBOJIHUKA C TOKOM.
OmnsIT OpcTena.
B3aumoneicreue
MTPOBOTHUKOB C TOKOM..

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c98fe

NHAYyKTUBHOCTS.
SIBrieHNE CAaMOMHTYKIINH.
O/J1C camouHayK1IMH.
OHeprusi MarHuTHOTO
MOJISL KATYIIKU C TOKOM.
DNEeKTpOMarHuTHOE
moJie.

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ca600

TexHudeckue yCTpoONCTBa
u IIPaKTUYECKOE
IIPUMEHEHHUE: TIOCTOSHHBIE
MarHuThI,
JJIEKTPOMArHMTBhl,

bu6mmoreka [IOK
POII



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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https://m.edsoo.ru/ff0ca600

3JIEKTPOJBUIATEb,
YCKOPUTEIHU
JJIEMEHTAPHBIX  YacCTHLL,
WHIYKIIMOHHAS M1€Yb.

10

KonrponsHas pabora no
TeMe «MarHuTHOE ToJIe.
DneKTpoMarHuTHas
WHIYKITHSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocad58

11

O6o0maromuii ypok
«MarsuTHoe MnoJe.
DJEeKTpOMAarHuTHAs
WHIYKIHSI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocab82

12

KonebarenpHasgs cucrema.
CBo0OoHbBIE
MeXaHHYEeCKHE KoJieOaHus.
l'apmonunueckue
KoJe0aHusl. YpaBHeHUE
rapMOHHUYECKHUX
koniebanuii. [IpeBpamienue
SHEPTHH npu
rapMOHHUYECKHX
KOJICOAHMSIX.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocaf06

13

JlaboparopHas pabota Ne
4 «UccnenoBanue
3aBHCHMOCTH Mepro/ia
MaJIbIX KoJieOaHuil rpysa
Ha HUTH OT JJIMHBI HUTH
Y MacChl Tpy3a»

bubmuorexa [JOK
POII

14

[Ipencrasnenue o
3aTyXarlux
KOJIeOaHuUsIX.
BeinyxeHHBIE
MEeXaHUYECKHe
Kosebanus. Pezonanc.
BeiHyX/1€HHBIE
JJIEKTPOMAarHUTHBIE
Kose0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocbb86

15

KonebarenbHbIi KOHTYD.
CBoOogHbBIE
ANEKTPOMArHUTHBIE
KoJe0aHus B UI€aTbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay
MeXaHUYECKUMH U
AIEKTPOMArHATHBIMH
KoJIe0aHusIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0ch820

16

®opmyna Tomcona.
3aKOH COXpaHEHUS
SHEPTUU B UJI€ATBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Ocb9c4

17

IIepeMeHHBIN TOK.

bu6nmmoreka [JOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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CunyconaaibHBIN
IIEPEMEHHBIN TOK.
MoHOCTh NEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JICHCTBYIOIIECE 3HAYCHHUE
CHJIBI TOKA U
HanpsHKEHUS

https://m.edsoo.ru/ff
Ochd34

18

Tpauchopmarop.
[TpousBozacTBO, Mepeaaya
U otpebiieHune
AIIEKTPUUECKON SHEPTUU

bu6mmoreka [IOK
POII

19

YcerpoiicTBo u
MPaKTUYECKOE
MIpUMEHEHNE
AEKTPUUYECKOTO 3BOHKA,
re’epaTopa
MEPEMEHHOT0 TOKA,
JUHUH JIeKTponepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cc324

20

DKOJIOTMYECKHE PUCKU
IIPU IPOU3BOJICTBE
ANEKTPOIHEPIUH.
Kynberypa
HCII0JIb30BAHUS
3JIEKTPOIHEPIUU B
IIOBCEIHEBHOM KU3HU

bu6mmoreka [IOK
PO

21

Mexanunueckue
BOJIHBI, yCIIOBUS
pacnpoCcTpaHEHHUs.
[lepuon. CxkopocTb
pacnpoCTpaHEHUS U AJIMHA
BoiHbl. llomepeunsie u
IIPOJOJIbHBIE BOJIHBI.
WNuTtepdepennus u
IUQpakus MEXaHUUYECKUX
BOJIH.

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Occab4

22

3Byk. CKOpOCTbH 3BYyKa.
I'poMKOCTB 3BYyKA.
BricoTa Tona. TeMOp

3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OcccOc

23

DneKTpOMarHuTHbHIE
BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJIH:
OTpakeHUE, NPEIOMIIEHUE,
nosispu3anus, Jupaxius,
UHTEepEpEHIIHS.
CxopocThb
3JIEKTPOMArHUTHBIX BOJIH.

. [lIkana
9JIEKTPOMArHUTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Occfe0

24

[TpuHIMIBI pagHOCBA3N
U TEJIeBUICHUSI.
Pa3BuTHe cpencTB CBS3H.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

Pagnomokanus

KontponbHas padota

bubmuorexa [JOK

25 https://m.edsoo.ru/ff
«KonebaHus 1 BOJHBI»
Occ6f8
[Ipsmonuneiinoe
pacrpoCTpaHEHUE CBETA bubnmoreka [JOK
26 B OJTHOPOJIHOM Cpejie. https://m.edsoo.ru/ff
TodeuHbIN HCTOUHUK 0cd350
ceera. JIyd cBera
OTtpaxeHue cBera.
3aKOHBI OTpaKEHUS bubnmoreka [JOK
27 csera. [Toctpoenue https://m.edsoo.ru/ff
n300paXCHUI B TNIOCKOM Ocd4e0
3epkaie
IIpenomiieHnue ceera.
3aKOHBI MPETOMIICHHS
cBeTa. AOCOJIIOTHBIM
IIOKa3aTellb bubmuorexa [JOK
28 npenomienus. [TonHoe https://m.edsoo.ru/ff
BHYTPEHHEE OTPaKECHHE. Ocd7f6
[IpenenbHblii yron
MIOJIHOTO BHYTPEHHETO
OTpaKCHHUS
aGoparoprar patora e uGmorexa 110K
29 https://m.edsoo.ru/ff
MoKa3aTess
Ocd67a
MIPEIOMIICHUS CTEKJIa)»
Cobwuparomue u
pacceuBaromye JIMH3BI.
Tonkas nuH3za. DokKycHOE
paccTosiHue U ONTHUYecKas
CUja  TOHKOW  JIMH3BIL bubnuotexa [JOK
30 [TocTpoenue nzo0paxeHui https://m.edsoo.ru/ff
B COOMpPAOIIHX u Ocdd1e
pacceMBarONIMX  JIMH3AX.
®opmysia TOHKOW JIMH3BI.
VYBenuueHnue,  JlaBaeMoe
JIMH30M.
JlaboparopHas pabota Ne
31 6«MccnenoBanue bubnuotexa [JOK
CBOWCTB M300pakeHUH B POIII
JTIMH3aX)»
Jucnepcus ceera.
CrnoxHbIi cocTaB 6e10r0
30 cgera. [[Ber. bubnuorexa [JOK
JlaGopatopnas pabota Ne POIII
7 «Habmronenue
JUCTIEPCUU CBETAY
WnTepdepennus certa. Bubnuotexa LOK
33 Audpaxuus csera https://m.edsoo.ru/ff

VYcaoBue HaOIIOAEHUS
TJIaBHBIX MAaKCUMYMOB

Oced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd7f6
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IIPU NaJIeHUH
MOHOXPOMaTHYECKOTO
CBETa Ha
T(QPaKIHOHHYIO
pEMIETKY

[TonepedyHOCTH CBETOBBIX

bubmuoreka [JOK

34 BoutH. [Tonspusarus https://m.edsoo.ru/ff
cBera 0cf02e
OnTuueckue npudopsl U
35 YCTPOMCTBA U YCIIOBUSI bubmuorexa [JOK
ux 6e301macHoro POII
MIPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH
KJIaCCHUYECKON MEXaHHUKHU. bu6mmoreka [IOK
36 [Toctynatel crienuaibHON https://m.edsoo.ru/ff
TEOPHH 0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH Bubmorexa [IOK
37 ggﬁngeMeHHocm' https://m.edsoo.ru/ff
JUICHUE BPEMEHH U Ocfad?
COKpAIIICHHUE JTHHBI -
DHeprus u UMITYJbC
PEIATUBUCTCKOMN bubnnoreka [JOK
38 yacTuibl. CBSI3b MACCHI C https://m.edsoo.ru/ff
SHEPTUEH U UMITYJIECOM. Ocfc68
DHeprust MoKos
Onta, Ocrton buGanorexa LIOK
39 CHeI_[I/IaHI;HOI?'I oD https://m.edsoo.ru/ff
P Ocf6f0
OTHOCHUTEIILHOCTH
®otoHbl.  Dopmyiia
[lmanka cBsA3M SHEpPruu bubnuoteka [JOK
40 (doTOHA C €ro YacTOTOM. https://m.edsoo.ru/ff
DHeprust W UMIYIBC Ocfel6
¢dotoHa.
OTkpbiTHE 1 bubmuorexa [JOK
41 HeCICOBATHE https://m.edsoo.ru/ff
dotorddexra. OnbITH Ocffd
A.T. CroneroBa -
3akoHsbl hoTorPdexTa.
YpaBHeHue DUHIITEHA bubnuorexa [JOK
42 st porodddexra. https://m.edsoo.ru/ff
«KpacHast rpaHuia 0d015e
doroaddexra
ﬁaﬂleﬁgge?:;:' OnbITs! bubnmoreka [JOK
43 XhMﬁquKoe neﬁcmne https://m.edsoo.ru/ff
0d04a6
CBeTa
44 g:f;{;f;{(:;ﬂz bubmuorexa [JOK
POII

IPAKTUYICCKOC



https://m.edsoo.ru/ff0cf02e
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MIPUMCHCHHE:
(hOTOAIEMEHT,
(hoTOMaTYNK, COTHEUHAS
Oarapesi, CBETOAHO]]

Permrenue 3agad mo reme

bu6mmoreka [IOK

45 «DNeMEeHThI KBAHTOBOM https://m.edsoo.ru/ff
OTITHKH 0d0302
Mopens aroma TomcoHa.
OmnerTel Pe3epdopaa o bubmuorexa [JOK
46 paccesHUIO 0-4aCTHII. https://m.edsoo.ru/ff
[TnanerapHasi MoJieIb 0d091a
aToMa
bubmuoreka [JOK
47 ITocrynarsr Bopa https://m.edsoo.ru/ff
OdOafa
N3nyuenue u
norJoneHue GoToHOB Bubmorexa LIOK
48 TPH TIEPEXOAC aToMa ¢ https://m.edsoo.ru/ff
OJTHOTO YPOBHS SHEPTUU 0d0afa
Ha apyroi. Buasl E—
CIICKTPOB
BostHOBBIE CBOICTBA
yactull. BonHsl e
E‘;‘“;”’;{ I BuGnnorexa LIOK
49 BongBo 17}1’ nyr;an https://m.edsoo.ru/ff
CnoHTtaHHOE U 0d0ca8
BBIHYXICHHOE
U3ITy4YeHUe
OTtkpbITHE
PaIMOaKTUBHOCTH. Bubmorexa [IOK
50 Onbrtet Pesephopna no https://m.edsoo.ru/ff
OIpEeJICJIEHUI0 COCTaBa 0dofd2
pPaJIMOaKTUBHOTO I
W3ITy4eHus
CoiicTBa anb(a-, 6era-,
raMMma-u3Iy4eHusl. Eubimorexa [IOK
51 Bnusiaue POII 1
PaOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI
OTKpbITHE TPOTOHA
u HeutpoHa. HM3oromsl.
3apsim  sapa.  MaccoBoe
yucao  sapa.  Anbda- bubnuoreka [IOK
52 pacnan. DIEKTPOHHBIA | https://m.edsoo.ru/ff
MIO3UTPOHHBIN Oera- 0d1162
pacna. I'amma-
H3JIyYCHHUE. 3akoH
palnOaKTHBHOTO pacraja.
DHeprusi CBs3U bubnmoreka [JOK
53 HYKJIOHOB B sIJIpe. https://m.edsoo.ru/ff

Hedekt maccsl sipa.

0d1356
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S nepHble peakuum.
SnepHslil peakTop.
[Tpobemsr,
MIEPCIIEKTUBBIL,
9KOJIOTMYECKHE aCIIEKThI
SIIEPHOM SHEPrETUKH

54

KontponbHas pabora
«Pusuka aTOMHOTO
sIApay

POIII

55

9J'I€M€HTapHLI€ qaCTHUIIbI.

OTKpbITHE IO3UTPOHA.
Mertoabl HaOIOJEHUS U
perucrpanuu
JJIEMEHTAPHbIX YaCTHII.
Kpyrusbiii cron
«DyHIaMEHTaJIbHbIE
B3aUMOJICHCTBUS.
EnuncTBO (puznyeckoi
KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d0e38

56

Bux 3Bé31H0r0 Heoda.
Co3sBe3nus, apKue

3BE3BI, INIAHETHI, UX
BUJMMOC JABHMKCHHE.
ConHeuHast cucreMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

57

Comnue. ConHeunas
aKTUBHOCTh. VICTOYHHK
sHeprun CoJiHIA U 3BE3N

bubmuorexa [JOK
POII

58

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI
TJIaBHOM
IMOCJIE0BATEILHOCTH.
Bnytpennee ctpoeHue
3B&311. COBpeMEHHbIE
MIPEJICTABICHHS O
MIPOUCXOXKICHUU U
spoaronuu CoJiHIa U
3BE3]

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41c97c

59

Mneunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue
u nmxerne CoJiHIa B
TI'anaktuke. Tunel
raJlakTuku. Y€pHeie
JBIPBI B SIAPAX TaJIaKTUK

bu6mmoreka [IOK
PO

60

Bcenennas. Pa3z0oeranue
rajiakTuk. Teopus
Bonwmioro B3pheiBa.
PennkroBoe u3nydeHue.
MertaranakTuka

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41c97c

61

O6o0maromuii ypox.
Ponb ¢puzuku u
aCTPOHOMUU B
SKOHOMHYECKOH,

bu6nmmoreka [JOK
POIII
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TEXHOJIOTHYSCKOH,

COLMAJIbHOW U 3THYECKOMU

chepax IeaTenTbHOCTH

YeJI0BeKa

O6o0maromuii ypox.

Poins 1 MecTo Gu3uKu 1 bubmumoreka [IOK
62 aCTPOHOMHU B 1 https://m.edsoo.ru/7f

COBPEMEHHOM Hay4yHOU 41c97c

KapTHHE MHpa

Bcepoccuiickas bubmorexa LIOK
63 HpoBepouHas pabora 1 https://m.edsoo.ru/ff

0d0e38

O6o06maromuit ypok.

Mecro pusndeckoi

KapTHHBI MUpa B 00IIEM bubmumorexa [IOK
64 PAIY COBPEMEHHBIX 1 https://m.edsoo.ru/ff

€CTECTBEHHO-HAYYHBIX 0d0e38

MPEJICTABICHHI O

IPUPOJIC

[Ipomexxyrounas
65 arrectanus. Mrorosas 1 POII

KOHTpOJIbHasI paboTa

O06006111eH1E U

cucTeMaTu3anus o TeMe bubnuorexa [JOK
66 " MarauTHO€ MoJIe. 1 https://m.edsoo.ru/ff

DJIeKTpOMAarHUTHAs 0c98fe

MHIYKOUS"

Oo6o06menne u

CHUCTEeMAaTH3allus 110 TeMe bubnnoreka [JOK
67 "Ontrka. OCHOBBI 1 https://m.edsoo.ru/ff

CTCIUATBHON TEOPUH Ocddle

OTHOCHUTEJIBHOCTHU."

Oo6o06uenne u

cUCTEMATH3allHUs 10 TEME bu6mmoreka [IOK
68 "KBaHTOBas (pu3mKa. 1 https://m.edsoo.ru/ff

DeMeHTHl aCTPOHOMUHN 0d1784

u acTpopu3uku."

OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

®dwusuka, 10 knace/ Maxumes I'.41., Byxosues b.b., Corckuii H.H. mox penakmueii [TapdentreBoit H.A.,
AxrmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemieHuey.

COopnuk 3anad o ¢usuke it 9-11 knace , PeimkeBuda A.I1., PeimkeBuu I1.A., Mockga, " IIpocsemenne”
METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA.

®dwusuka, 10 kmacc/ Mskumes ['.4., Byxosues b.b., Corckuii H.H. mon penakuueii IlapdentseBoit H.A.,
AxmmonepHoe obmiectso " U3parensctBo [Ipocsemnienue".

[Toypounsie pa3pabotku mo ¢usuke, 10-11 kmacc , Mocksa , " Bako".

®dusmka, 10-11 xkmacc, Mapon A.E., Mapon E.A., Mockga, " Ipoda".

JIeMOHCTPALIMOHHBIN SKCIEPUMEHT 1O (PU3MKE B CTAPIIUX Kaccax CpeaHel mKoisl, bypos
B.A.,Mocksa,«lIpocsemienne".

KonTtponsHble 1 mpoBepouHbie padoThl 1o ¢usuke, 7-11 kinace, Kabapaun O.®., Kabapaun C.1., Opnos
B.A.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
http://nsportal.ru - cormansHas ceth pabOTHHUKOB 00pa30BaHUS

http://mark.narod.ru -¢pu3uka B mkose

http://www.fisika.ru - mis yaurteneit Gu3nNKu 1 UX YIEHHKOB

http://www.ege.edu.ru- uadopmanmonnsiii mopran EI'D.






