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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno (¢u3uke 0a30BOro YpoBHS Ha YpPOBHE CpEIHEro oOLIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TIOJIOKEHUH U TpeOOBaHUI K pe3yibTaTraMm
OCBOCHUSI OCHOBHOU 00pa3zoBaTesibHOM mporpammbl, npeactaBieHHbix B ®I'OC COO, a
TaKke C Y4€ToM QeaepaabHO paboyeil mnporpaMmbl BOCHUTAHMS M KOHUEMUIUU
npernojaBaHuss ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit denepaiyu, peain3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Coneprkanue nporpaMMsl o (hu3MKe HanpaBiIeHO Ha POPMHUPOBAHHE €CTECTBEHHO-
Hay4YHON KapTuHbl Mupa oOyuatomuxcs 10—11 xmaccoB mpu oOydyeHnn ux (U3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOrO moaxoaa. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusiM DPI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OPEMETHBIM W METalpeMETHbIM pe3yJbTaTaM OO0y4YeHHs, a TaKXe YYUTHIBAET
HEOOXOIMMOCTh pean3alliid  MEXIPEAMETHBIX CBsi3ed (U3UKH C E€CTeCTBEHHO-
Hay4YHbIMM y4yeOHBIMHM NpeameTamMu. B Heil onpeaensroTcsi OCHOBHbIE LEIU WU3Y4YECHHS
(¢u3UKH HA YpOBHE CpeAHEro o0LIero oopa3oBaHusl, IIAHUPYEMbIE PE3YIbTaThl OCBOCHMUS
Kypca (U3MKH: TMYHOCTHBIEC, METAINPEeIMETHBIC, IPEAMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o ¢pu3nke BKIIIOYAET:

® IUIAHUpYEMbIE Pe3yNbTaThl OCBOCHHS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM

YHUCJIE MPEAMETHBIE Pe3yIbTaThl IO F01aM 00YUEeHHUS;

e cojaepxaHue yueOHoro npeamera «dusnkay no rogam o0ydeHusl.

du3muka KaKk Hayka O Hambosee OOIMX 3aKOHAX MPUPOABI, BHICTyMAas B Ka4eCTBE
y4e0HOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUM 00
okpyxkatomem Mupe. llIkonpHbI Kypc @u3sukun — cucteMooOpasyromui s
€CTECTBEHHO-HAyYHBIX YYEOHBIX NMPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOLECCOB U SIBJICHUH, M3y4yaeMbIX XHUMHEH, Ouosioruei, Quanyeckoi
reorpadueil 1 acrpoHoMuei. Vcrnonb3oBaHME W AKTUBHOE IMPUMEHEHUE (U3NYECKUX
3HaHUU ONpeAeNsieT XapakTep U pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJNOTHHA B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IIOJyYEHHUs HOBBIX MAaTEpHUaJiOB C
3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3ydyeHune ¢u3MKM BHOCUT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOydarommxcs, B (opMUpOBaHHE
YMEHUH TPHUMEHSATh HAyYHBIH METOJ TO3HAHWS TPH BBHIMOJIHEHUH HMH Y4EOHBIX
UCCIIEIOBAaHUM.

B ocHoBY Kypca (pu3uku 1715 ypoBHSI CPEAHETO O0IIero 00pa3oBaHusl MOJIOXKEH Pl
UJei, KOTOpblE MOXHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOCHHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepuad M3 BCEX pa3lesioB (U3MKM, BKIHOYAET Kak
BOMPOCHI KIIACCHYECKON, TaK U COBPEMEHHON (PH3UKH.

Hoes eenepanuszayuu. B cooTBeTcTBUM ¢ HEl MaTtepuan Kypca GU3MKu o0beAUHEH
BOKpPYr ¢usnyeckux Teopuil. Bengymmm B Kypce sBisieTcs  (opMHpOBaHuUE
IPEJICTAaBIEHUI O CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELLIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzamusi TpeanoiaraeT MCHOJIb30BAHHE
T'YMaHUTApPHOTO MOTEHIIMANa (PU3MIECKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS (PUUKU C
pa3BuTHEM O0OIlEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
9KOJIOTUYECKUMH MPOOIIeMaMH.

Hoesn npuxnaonoii nanpasnennocmu. Kypc (UMK mpeanonaraer 3HaKOMCTBO C
HMIMPOKUM KPYT'OM TEXHHYECKUX M TEXHOJOTUYECKHUX MPHIOKEHUH N3YUYEHHBIX TEOPHHA U
3aKOHOB.

Hoes sxonoeuzayuu peann3yeTcsi TOCPEACTBOM BBEICHUS DIIEMEHTOB COACPKAHMS,
MOCBSIIEHHBIX JKOJIOTMUECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
pa3BUTUEM TEXHHKU M TEXHOJOTHH, a Takke OOCYyXKIeHHUs NpobiieM palnOHaIbLHOIO
MIPUPOJIOTIONIE30BAHNUS U KOJIOTHUECKON 0€30MacHOCTH.

Crep)KHEBBIMH JJIEMEHTAaMH Kypca (HU3MKHM Ha ypOBHE CpemHEero oOIIero
oOpa3oBaHusi ABIAIOTCS (u3ndeckue Tteopun ((PpopMuUpoBaHHME TPEACTABICHUNA O
CTPYKTYpE MOCTpOeHUsI (U3NYECKOW Teopuu, poir (yHIAMEHTAJIbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl OIUCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHUHN U MPOIIECCOB).

CuCTeMHO-1eATEeIbHOCTHBIN MOAX0A B Kypce (PU3MKH peanu3yeTcst MPexae BCEro
3a CU€T OpraHu3alliu dKCIIEPUMEHTAIBHOMN JIesTeNbHOCTH o0y4arommxcs. s 6a3oBoro
YPOBHSI Kypca (PM3UKU — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPAaTOPHBIX paboT, KOTOPBIE B MporpaMme mo pusnke 00beAUHEHBI
B OOIIMI CIUCOK YYCHHUECKUX MPAKTUYECKUX paboT. Brimenenne B ykazaHHOM MepeyHe
7a00paTopHBIX paboOT, MPOBOJUMBIX MJii KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS
YYaCTHHKaMH 00pa30BaTEIbHOIO MPOIEcca MCXOS U3 OCOOCHHOCTEW MIIaHUPOBAHUS H
ocHamieHus kabunera ¢usuku. Ilpu sToM obecrieuynBaeTCsi OBNAJACHNUE O0YJArOIIUMUCS
YMEHUSMH  TPOBOJUTh KOCBEHHBIE W3MEPEHHS, HCCICAOBAHUS  3aBHUCHUMOCTEH
(¢U3nYEeCKUX BEIUYUH U TOCTAHOBKY OIBITOB MO MIPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbmioe BHIMaHUE yemsieTcs pEeIIeHUIO PACYETHBIX H Ka4eCTBEHHBIX 3a1ad. [Ipu
3TOM Ui pacy€THBIX 3a/7ad NPUOPUTETOM SBJISIOTCA 3a/ladyd C SIBHO 3a/laHHOMN
duznuecko  MOJEeNbl0,  TMO3BOJSIONIME  NPUMEHSITh  HM3y4EHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jenia Kypca, Tak M MHTETpUPYS 3HAHHS U3 pa3HbIX
pazgenoB. [l Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBJISIFOTCS 3a/laHUSl Ha OOBSICHEHHE
OpOTEeKaHUsT (PU3NYECKUX SIBJICHUM M MPOLIECCOB B OKPYXAlOIIeH >XU3HU, TpeOyrolue
BbIOOpa PU3NIECKON MOJIENHN /ISl CUTYAIH MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO k MaTepHanbHO-TEXHUYECKOMY
oOecreyeHuIo yueOHOoro mporiecca 6a30Bblid ypOBEeHb Kypca (M3HKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHUs JODKEH M3y4aThCsl B YCIOBHSIX MPEAMETHOr0 KaOuHeTa (DU3HKHU
WIN B YCJIOBHUSAX MHTETPUPOBAHHOTO KAOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.
B kabGuHere (Qu3nku MODKHO OBITH HEOOXOAMMOE JabopaToOpHOE 00OpyAOBaHHUE IS
BBITTOJIHEHHUSI YKAa3aHHBIX B MPOrpaMMe MO (PU3UKE YICHUYECKUX MPAKTHUYECKUX PadoT H
JIE€MOHCTpAIIMOHHOE 000pyIOBaHHE.

JlemoHcTpalimoHHOe 00opynoBaHue (GOpMUPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAJIBHOW JIOCTaTOYHOCTH M 00ecredyrBaeT TOCTAHOBKY IE€PEUUCICHHBIX B
mporpaMme 1Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMA JUIS HWCCIEJOBAHHUS HW3Y4aeMbIX



SBIICHUI ¥ TPOILIECCOB, SMIMPHUYECKUX U (PyHTaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHX
MIPUMEHECHU.

JlaGopatopHoe oOopyaoBaHHE ISl  YYCHHMYECKHUX  MPAKTUYECKUX  padboT
dopmupyeTcs B BUIE€ TEMAaTHUYECKUX KOMILIEKTOB M O0OECIIEUYMBACTCS B PAcUETe OJHOTO
KOMIUIEKTa Ha JBYX oOyvaromuxcs. TemaTHueckue KOMIUIEKTHI J1abopaTOpHOro
000pyA0BaHMSI JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCHOJIb30BaHUU aHAJIOTOBBIX
U 1udpoBBIX MPUOOPOB, a TAaKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHCTEM B BHJIE
uu(dpoBBIX JJaOOpaTOpPHUil.

OCHOBHBIMHU LIENISIMU U3Y4€HUS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHUE UHTEpPECA U CTPEMJICHUSI O0YYaIOIIMXCS K HAYYUHOMY U3YYEHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTENH;

® Dpa3BUTHE MpPEACTaBICHUNA O HAYYHOM METOJE MO3HaHUS U (OPMHUPOBAHUE
HCCJIEI0BATEIbCKOr0 OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMUPOBAHHE HAYYHOI'O MHMPOBO33PEHUS KaK pe3ylbTaTa W3Y4YE€HHS OCHOB
CTPOEHUSI MaTepuu U PyHIaMEHTATBbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMEHUN OOBICHATH SABJICHUS C HCIIOJIb30BAaHHEM (DU3MUECKHUX
3HAaHUU U HAYYHBIX J10KA3aTEIbCTB;

e (opmupoBaHHe TNpPEACTaBICHUN O poiau (QU3UKU Uil Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTmkeHue STHX IieNedl oOecreynBaeTcs pelIeHHEeM CIEAYIONHNX 3aaad B

npoliecce u3ydeHus Kypca GU3MKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs:

e mpuoOpeTeHrne CHUCTEeMBbl 3HAHUN 00 00mUX (U3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIKOYAs  MEXaHUKY, MOJEKYSIpHYIO  (U3HUKY,
AJIEKTPOJAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opMUpOBaHWE YMEHHU TPUMEHSITh TEOPETHUECKWE 3HAHHUSA IS OOBSICHEHUS
¢bu3nuecKux SBJICHUN B MPUPOJE U JUJISl MPUHATHSA MPAKTUYECKUX PELICHUH B
MOBCEHEBHOM KU3HU;

® OCBOEHHE CIOCOOOB pEIICHUs Pa3IMYHbIX 33/1a4 C SIBHO 3aJaHHOW (hrU3nMuecKon
MOJIETIBIO, 3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATENFHOE CO3/1aHue (PU3UUYECKON
MOJIEH, aIEKBATHOW yCIIOBUSM 3a/1a4y;

e [oHUMaHuE (UBMYECKUX OCHOB U TPHUHIIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHX IIPOLECCOB, MX BIUSAHUSA Ha OKPYXarOLIYIO
cpeny;

® OBJAJICHHE METOJlaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U MPOBEACHHUS
¢u3nYecKuX OSKCHEPUMEHTOB, aHajdM3a M HWHTEepIpeTanuu HHOOpMaIuH,
OIpeeNIeHUsl JOCTOBEPHOCTH MOJIYYEHHOT' O pe3yibTaTa;

® CO3JaHME YCIOBHM [UI pPA3BUTUS YMEHHUH MPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPYECKOM ACATENBHOCTH.

Ha wusydenne ¢u3uku (0a30Bblil ypoOBEHb) Ha YpOBHE CpEIHEro OOIIero

oOpazoBanusi orBogutcs 134 yaca: B 10 kimacce — 68 udacoB (2 vaca B Heznento), B 11
KJ1acce — 66 yacoB (2 yaca B HEJIEIO).



[Ipemmaraemplii B mporpaMMe 1o (HU3MKE MepeYeHb J1abOpaTOPHBIX H
MPAKTHYECKUX PabOT SABJISICTCS PEKOMEHIOBAHHBIM, YUUTENb JCIaeT BHIOOP MPOBEACHHMS
Ta0OpaTOPHBIX pPabOT W OMBITOB C YYETOM HMHIMBHIYaJIbHBIX OCOOCHHOCTEH
00y4JaroIIMXCHl.



COIJEPXAHHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3nka u MeToAbl HAYYHOT0 IIO3HAHMA

®usnka — Hayka o npupoje. Hayunbie MeToabl MO3HaHUS OKPYKAIOLIEro Mupa.
Posnb sxcniepuMeHTa ¥ TEOpUH B IIPOIIECCe MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3MYECKUX SBIEHUHM M mpoueccoB. HayuyHbple TUnoTes3bl.
@dusnyeckue 3aKOHbl M TEOpPUM. ['paHMIBI NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[IpyuHIMI COOTBETCTBYUS.

Pone 1 mecTo ¢u3uku B popMHUpOBaHNH COBPEMEHHON HAyYHOW KapTUHBI MUPA, B
PaKTUYECKOU IEATEIbHOCTH JTHOIEH.

Jlemoncmpayuu

AHanoroBsie U MUPPOBBIE U3MEPUTEITBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATIYHKH.

Pa3zpnes 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABukeHUuEe. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEeHUS. Cuctema
orcuéra. Tpaekropus.

[Tepemeliienne, CKOPOCTh (CpeliHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUalbHOM TOYKH, HX MPOCKIUM Ha OCU CHUCTeMbl KoopauHaT. CroxeHue
NEPEMENICHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE TNPSMOJIMHENHOE JABIKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NEPEMEIICHUS MAaTEPUATbHOU
TOYKH OT BPEMEHHU.

CBoOogHoe majieHue. Y CKOPEHHE CBOOOTHOTO T ICHHUS.

KpuBonmHueliHoe nBukeHue. JIBH)KEHHE MaTEpUAIbHOM TOUYKHU IO OKPYKHOCTH C
MOCTOSIHHOM IO MOJAYJK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHENHAs CKOpocTh. Ilepuon u
yacToTa oOpaiieHus. LlenTpocTpeMuTensHOe YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: CIIUAOMETP, IBUKEHHUE
CHApSJIOB, LIEMTHBIE U PEMEHHBIE MEPEIAYH.

Jlemoncmpayuu

Mogens cucTemMbl OTCYETA, WJUIKOCTPALMS KHHEMATHYECKUX XapaKTEPHCTUK
JIBIDKCHUSL.

[IpeoGpazoBaHue ABUKEHUI C UCMIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM IMPOCTPAHCTBE.

HaGmionenune pABwkeHHs Tena, OpOIIEHHOrO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO TaJICHUS.

Hanpasnenne ckopocTu mpu ABH>KEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yueHne HEpaBHOMEPHOTO MJBHMXKEHHS C LEIbIO OMNPEACIICHUS] MTHOBEHHOMU
CKOPOCTH.



HccnenoBanne COOTHOWIEHUS MEXAY NyTSAMH, NPOMACHHBIMH TEJIOM 34
IIOCJIEIOBATENIbHBIC PABHBIE MPOMEXYTKH BPEMEHHU IIPH PABHOYCKOPEHHOM JIBM)KECHUU C
HAa4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBKEHUS LIapUKA B BA3KOU JKUJIKOCTH.

N3ydyenue nBuxeHus Tena, OpoUIEeHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuHuun orHocurensHoCcTH [Mamwites. Ilepseiii 3axkon Herotona. MuepuuanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunuun cynepno3uuuu cuil. Bropoii 3akoH HeroToHa miis
MaTepuaabHOU TOUKU. Tperuit 3akoH Hpl0TOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTro TsroteHus. Cuna tsxectu. [lepBast kocMuueckast CKOpOCTb.

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

Tpenue. Buapl TpeHust (1mokos, ckoijibkeHus, kadeHus). Cuna Ttpenus. Cyxoe
Tpenue. Cusia TpEHUSI CKOJBKEHUS U cuia TpeHus nokos. Koogdumuent tpenns. Cuna
CONPOTHUBIICHUSI IPU IBM)KEHUH TEJIA B )KUJIKOCTH WJIN ra3e.

[TocTynaTtenpHOE U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpalleHusd. [lnedo cunbl. YcnoBus paBHOBeECUS
TBEPJOrO TeJA.

TexHuyeckue ycTponuCTBA U MPAKTUYECKOE NIPUMEHEHUE: IMOAUIUITHUKY, IBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE Macc B3aMMOJEHCTBYIOIINX TeJl.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBHCHMOCTb CHJTBI YIPYTOCTH OT JAe(OpMaIIHH.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUN.

CpaBHeHUE CUJI TPEHUSI IOKOSI, KAYEHUS U CKOJIb)KECHHUSI.

YcnoBus paBHOBecHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

N3ydyenune nprxeHust Opycka 1o HaKJIOHHOHM TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIMX B IPYKHHE U
pPE3UHOBOM 00pa3siie, OT uX AedopMaIui.

HccnenoBanue ycinoBHil paBHOBECHS TBEPIOIO TEJIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHbl coOXpaneHus 6 MeXaHuke

Nmnynbec matepuanbHOW TOUKHM (Tesa), CUCTEMbl MaTepHalIbHbIX Touek. MMitynbe
CUJIbl U HW3MEHEHHE HMIYJbCa Tela. 3aKOH COXPaHEHUs HUMIyJbca. PeakTMBHOE
JBUKECHHUE.

Pabota cusbl. MOIIHOCTD CHUJTBI.

Kunernueckast »Heprusi MarepuasibHOM ToukM. Teopema 00 H3MEHEHUU
KUHETHUYECKON SHEPIHUH.



[lorenumanbuas sHeprus. [loTeHumanpHas »HEPrus ympyro aehpopMHUpPOBAHHOU
npyxuHsbl. [loTeHnManbHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHumanbHbple U HEMOTEHIUANIbHBIE CHIIbL. CBSI3b paOOTHI HEMOTEHIUAIBHBIX CHJI
C U3MEHEHUEM MEXaHMYECKOW SHEPIUM CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

Texnuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: BOJOMET, KONED,
MPYKUHHBINA MCTOJIET, IBMKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexona nmoTeHIMANIbHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyenune abCOMOTHO HEYNPYTOro yAapa ¢ IOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3u pabOTHI CHIIBI ¢ N3MEHEHUEM MEXaHUYECKOM 3Hepruu Teja Ha
IIpUMEpPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MoJiekyasipHast pu3uka 1 TepMOIMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUM W KX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. Juddysus. Xapaktep IBMKEHHUS U
B3aMMOJICMCTBUS YaCTHUI] BellecTBAa. MOJIe CTPOEHHS Ta30B, KUJAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOWICTB BEIIECTBA HA OCHOBE ATUX MojieNiel. Macca u pa3Mepsl MOJIEKYIIL.
KomuuecTBo BemecTBa. [ToctossHaas ABoraspo.

TertoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkana Ttemmeparyp
Lenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YypaBHEHUE MOJIEKYJSPHO-KUHETUYECKON
TEOpUHU UJACAIBLHOTO ra3za. AOCONIOTHAsS TeMmIepaTypa Kak Mepa cpelHeld KMHEeTHUeCKOn
SHEPruM TEIUIOBOrO ABMKEHUA 4vactul raza. lllkana temmneparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHue MenpaeneeBa—Knaneitpona. 3akon [lanpToHa. M3omporecchl B
UJCAIbHOM Ta3e C MOCTOSTHHBIM KOJMYECTBOM BellecTBa. | padudeckoe mpecTaBlIeHNE
U30IPOLECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4yeckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIOIINE JUCKPETHOE CTPOEHHUE BEmIecTBa, GoTorpaduu MOJIEKyI
OpraHU4eCKUX COCIMHEHU.

OnpiThl 0 UG GY3UN KUAKOCTEH U Ta30B.

Mopnens 6pOYHOBCKOTO JBUKECHHUSI.

Mogens onbita [TepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBHSL.

Mogens, niumrocTpupyronas Npupoay AaBJICHUS ra3a Ha CTEHKHU COCyaa.



OnpIThl, WUIIOCTPUPYIOLIUME  ypAaBHEHHE  COCTOSIHMS ~ WACAJIbHOTO  Trasa,
H30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenue Macchl BO3/yXa B KJIAaCCHON KOMHAaTe Ha OCHOBE M3MEPEHHH 00bEMa
KOMHAThI, JaBJICHUs U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/1y TapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 ras3a.

Tema 2. Ocnoevt mepmoouHamurku

TepmonnHamuyeckass cucremMa. BHYyTpeHHsss DHeEpruss TEpMOAMHAMUYECKOU
CUCTeMbl U crocoObl e€ m3MeHeHus. KomuuecTBo TemnoTel M paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOIO HACAIBHOTO rasza. Buisl Temionepenauu: TEIUIONPOBOJHOCTD,
KOHBEKLMS, U3TydeHHUE. Y IelbHasl TEIJI0EMKOCTh BellecTBa. KoanmuecTBO TEmIOThl pU
TerJIonepeiaye.

[Tonsitue 06 aguadbaraom mpouecce. [lepBoiit 3akoH TepmoauHaMuku. [IpuMenenue
NEepBOTO 3aKOHA TEPMOJMHAMHKH K wu3omponeccaM. ['paduyeckas wuHTepmpeTarus
paboTHI Ta3a.

Bropoii 3akoH TepMonuHamMuku. HeobpaTuMOCTh Mpo1eccoB B MPUPOJIE.

TermnoBbie mMamuHbl. [IpuHIMNIB AeiicTBUS TeruIoBBIX MammH. [IpeoOpazoBanus
SHEPruu B TEIJIOBBIX MalnHax. KoauuueHT noae3Horo AeiMcTBUs TEMIOBON MaIIUHBbI.
Hukn KapHo u ero ko3(p(QUIUEHT MOJE3HOr0 ACUCTBUSA. DKOJIOrMYecKue MNpoOIeMbl
TEIIOPHEPTETUKH.

TexHuyeckue yCTpoOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: ABUTATENb BHYTPEHHETO
cropaHusi, ObITOBOW XOJOAWIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3meHenne BHYTpEHHEW SHEPTUU Tejla MPU COBEPUICHHH PAOOTHI: BBIJIET MPOOKH
u3 OyTBUIKM IO/ JEMCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOU TpyOke
nyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHeHune BHYTpeHHEHN 3Hepruu (TeMIEeparypbl) Tejla Ipy Tenjonepeaaye.

OmnbIT N0 anabdaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu mnapoBoi TypOMHBI, JABHUraTess BHYTPEHHEIO CropaHHs, pPEeaKTUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopruvle pabomul

W3mepenue yenbHON TENI0EMKOCTH.

Tema 3. Azpezammuvie cocmoanusn geujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHjaeHcaius. Mcnapenue u kumeHue. AOCONOTHas U
OTHOCHUTEJIbHAsI ~ BJIAXXHOCTH  BO3AyxXa. HaceleHHbIN map. VYxaenpHas — TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramnmueckue u amopgHble Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. JKuakue kpucraubl.  CoBpemeHHble  Marepuansl. [lnaBnenue u
KpHUCTaJUIM3anus. Y IenbHas Teriora miasneHus. Cyomumarus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne ycTpoWcTBa M IPAKTHUYECKOE IPUMEHEHHE: TUIPOMETp H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMM MOJYyYEHUs COBPEMEHHBIX MaTEpHAIOB, B TOM
YUCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MMAPOB.

Kunenune npu noHMKEHHOM J1aBJICHUU.

Crioco0ObI H3MEpeHus BIaKHOCTH.

HaGmonenne HarpeBaHus M IJIaBJIEHUS KPUCTAIUIMUECKOTO BEILIECTBA.
JleMoHCTpalusi KpUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepeHne OTHOCUTENBHON BIaXKHOCTH BO3yXa.

Paznen 4. DuexkTpoanHaMHuKa

Tema 1. dnekmpocmamuxa

DIeKTpu3auus Tel. DJIEKTPUYECKUW 3apsan. [[Ba BHAa 3JIEKTPUUECKHX 3apsJIOB.
IIpoBOOHUKH, AMBJIEKTPUKH W IOJYIPOBOAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsaa.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbl 2JI€KTpUYECKUR 3apsi.
DnekTpuueckoe nozie. Hanpssk€HHOCTh 3nekTpuyeckoro nois. [IpuHuun cynepno3uuuu
ANEKTPUYECKHX NoJel. JIMHUN HAanpsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGora cun snexkrpocratnueckoro moissa. llorenmuan. Pa3sHoCTh TOTEHIMATIOB.
[IpOBOOHMKM M JUDJIEKTPUKM B  3JIEKTPOCTaTUYECKOM Tmone. Jludnexrpuueckas
IPOHUIIAEMOCTb.

DnekTpoéMKOCcTh. KoHaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
DHeprus 3apsHLKEHHOT0 KOHJAEHCATopA.

TexHuueckue ycTpoilcTBA M  IPAKTUYECKOE TMPUMEHEHHE:  AIJIEKTPOCKOIL,
ANEKTPOMETpP,  AJEKTPOCTAaTHUECKas  3allluTa,  3a3€MJIEHHE  3JIEKTponpuOOpoB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN AIapaT, CTPYUHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMI IEUCTBUS dJIEKTPOMETPA.

B3anmopelicTBue Ha3IEeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.

[IpoBOAHUKH B 31EKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aINTA.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOMIAAM IUIACTHUH,
PacCTOSHUS MEXKYy HUMHU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 3n1ekmpuueckuii mok. Toku é paznuunvix cpedax

DNEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOrO ToKa. MlcTouHMKN
Toka. Cuna toka. IlocTosHHBII TOK.

Hanpsxenne. 3akon Oma a1 ydacTKa LETH.

DONEKTPUYECKOE  CONPOTHBJIEHHE.  YIEIBHOE  CONPOTHUBIIEHHE  BEILECTBA.
[TocnenoBarenbHOE, MapaIeaTbHOE, CMELIIAHHOE COEIMHEHUE MPOBOIHUKOB.



Pabota snextpuueckoro Toka. 3akoH J[xoyns—JIenma. MomHOCTb 3JIEKTPUUECKOTO
TOKa.

ONEeKTPOABUKYILAs CHJIa U BHYTPEHHEE CONPOTHUBIICHHE HCTOYHHMKA TOKA. 3aKOH
Oma 11151 oJIHOM (3aMKHYTOM) 3iieKTpruyeckoi nenu. Koporkoe 3aMbIkaHue.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIPOTUBIIECHUS
METaJJIOB OT Temneparypbl. CBEpXIpPOBOAUMOCTb.

OnexTpuueckuil Tok B BakyyMe. CBONCTBA 311EKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CobCcTBEHHAs! U MPUMECHAs TPOBOJUMOCTD MOJIYITPOBOJHUKOB.
CaoiictBa p—n-nepexona. I1oaynpoBoiHUKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B paCTBOpaxX M pacIljlaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUCCOIMALIUSL. DIEKTPOIIU3.

OneKkTpuueckuil TOK B ra3zax. CamMOCTOATENbHBIM U HECAMOCTOATENIBHBIM pa3psii.
Monnus. [Inasma.

TexHuueckue ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHUKH TOKa, 3JIEKTpPOHArpeBaTelbHble MPUOOPHI, 3IEKTPOOCBETUTEIbHbBIE
npuOopbl, TEPMOMETP  CONPOTUBIEHHUS, BAKYYMHBIH  JMOX, TEPMUCTOPBI U
¢doTope3nucTopsl, MOTYIMPOBOAHUKOBBIN U0, raJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HaIIpSKEHUS.

3aBUCUMOCTb CONPOTUBJICHMS IMJIMHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI, IIJIOLIAAN
MOMNEPEYHOr0 CEYEHUs U MaTepuaa.

CMelaHHOe COeAMHEHUE IPOBOIHUKOB.

IIpsmoe  u3MepeHue  JJIeKTpoABMKyIIeM  cuiubl.  KopoTkoe — 3amMblkaHue
raJlbBaHUYECKOIr0 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHHS METAJUIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoii pa3psx 1 TPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSASA IPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3ydyeHne cMemanHOro COeJUHEHUS PE3UCTOPOB.

W3mepenne 3iEKTPOABMKYILEH CHJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHEro
COINPOTHBIICHHUS.

HaOmronenue snexktponusa.

MexnpeaMeTHbie CBA3H

N3ydenune kypca gusuku 6a3oBoro ypoBHs B 10 kjiacce oCyleCTBISETCS ¢ Y4ETOM
COIEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, CBSI3aHHBIE C UW3YYEHHEM METO/OB HAy4YHOIO
NO3HAHUA: SIBJICHHUE, Hay4HBIH (akT, runore3a, pU3MvecKkas BEeJIMUMHA, 3aKOH, TEOPHs,
Ha0JI0IEHNE, SKCIIEPUMEHT, MOZEIIMPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: penieHHe CHUCTEMbl ypaBHEHUH, JMHeNHas (yHKus, mnapabosa,
runepobona, ux rpa@uku ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIMH: CHUHYC, KOCHHYC,



TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI W HX
MPOEKIMU HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: mMexanumueckoe MBWKEHHE B KUBOM mpupone, muddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHW3MOB (BUIBI TEIUIONEpENIaud, TEIIOBOE pPaBHOBECHE),
BJIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHWE aTOMOB W MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH M Ta30B,
BJIEKTPUYECKUE CBOMCTBA METAJIOB, SJICKTPOJIMTHYECKAS TUCCOLIMALINS, TAIbBAHHUKA.

l'eocpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHKE IBUKEHUN C UCHOJIB30BAHHEM MEXaHU3MOB, YUY&T
TPEHHUSI B TEXHUKE, NOIUIMITHUKH, HCIOJIb30BAHWE 3aKOHA COXPAHECHUS HMIYJIbCa B
TeXHUKE (pakeTa, BOJOMET W JAPYTHE), IBUTATElIb BHYTPEHHETO CTOpaHUs, MapoBas
TypOuHa, OBITOBOM XOJNOAUIBHUK, KOHJAUIIMOHEDP, TEXHOJOTHH MOJIYISHHS] COBPEMEHHBIX
MAaTepHAIOB, B TOM YHMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOI'MH, BJIEKTPOCTATUUYECKAS
3alluTa, 3a3EMJICHUE 3IEKTPONpudOpOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeIbHbIe MPUOOPHI, DIEKTPOOCBETUTEIbHBIE TPUOOPHI, TabBAHUKA.

11 KITACC

Paznen 4. DiekTpoaMHAMMKA

Tema 3. Macnummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThl. B3anmonelcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. Bexkrop MarHuTHOM MHAyKUMM. [IpHHIMD Cynepno3suuuyM MarHUTHBIX ITOJIEH.
JIvaum MarauTHOM MHAYKIMK. KapTuHa JIMHUNA MarHUTHOM MHAYKIWH MOJI TOCTOSTHHBIX
MAarHUTOB.

MarauTtHoe 1osie npoBOAHMKA C TOKOM. KapThHa JIMHUN MHAYKIIMA MAarHUTHOIO
MOJISl JNIMHHOTO MPSIMOTO MTPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKU
¢ TokoM. OneIT Dpcrena. BzanmoaelicTBue MpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ MOoaynbp U HarpaBlieHUE. [[BH>KeHHE 3apsyKeHHOW 4YacTUIIbl B
OJIHOPOAHOM MarHuTHOM nosie. Pa6ora cuisl JlopeHia.

SIBiieHnE 3JIEKTPOMAarHUTHOW MHAYKUMH. [IOTOK BEKTOpa MarHUTHOM HMHAYKIHWH.
DIEKTPOABMIKYIIAS CUJIa MHAYKIIUU. 3aKOH AJIEKTpOMarHuTHOU uHaykuuu dapanes.

BuxpeBoe nsnekTpudeckoe 1mosie. OJEKTPOABMKYIIAs CHJIa HWHIYKUMH B
IIPOBOJIHUKE, IBUKYILIEMCS TIOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHAYyKTUBHOCTS. SIBenune CaMOMHIYKIINH. DIIEKTPOABUKYIIAS cuia
CaMOMHIYKIUU.

DHeprus MarHUTHOTO MO KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHE: NMOCTOSHHBbIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOJIBUTaTEllb,  YCKOPUTEIM  BJEMEHTApHbIX  YacCTHII,
WHJIYKIIUOHHAS T1€Yb.



Jlemoncmpayuu

OmnesIT Opcrena.

OTKIIOHEHHE NEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHUY MHYKIMY MAarHUTHOT'O TOJIS.

B3anmopelicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuiibl JIOpeHIIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMarHUTHOM HHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWKYILEH CHJIBI MHAYKIHH OT CKOPOCTHM HW3MEHEHUs
MAarHUTHOI'O ITOTOKA.

SIBrieHME CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne MarHuTHOIO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne nericTBUS NOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 2IEKTPOMarHUTHON MHAYKLIHH.

Pa3znesn 5. KosreOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHbsle KoJ1e0anus

KonebarenpHas cuctema. CBoOOAHBIE MEXaHWUECKUE KoJiebaHus. [ apMoHndeckue
koneOanud. [lepuon, wacrora, ammiutyga u ¢asza kosnebanuil. [IpyXKMHHBIA MasTHHK.
MaremaTu4ecKuii MasTHUK. YpaBHEHHWE TapMOHHWYECKUX Kojebanuii. I[IpeBpamieHue
SHEPTUU MPH TAPMOHUYECKUX KOJICOAHUSX.

Koneb6atenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B UACATHBHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKHMMHU U DJICKTPOMArHUTHBIMHU
konebanusmu. @Dopmyna Tomcona. 3ak0H COXpaHEHHS DSHEPTUM B HJICATHLHOM
KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromMX KoyieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyX/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemenHsblil Tok. CHMHYCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUCHHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenaya ©u  MOTPEOIECHUE DIIEKTPUUYECKOMN
SHEPruM. OKOJOTUYECKHE PUCKH TpU MPOU3BOJCTBE dJekTpodHepruun. Kymbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTHH B TTIOBCETHEBHOM JKU3HHU.

TexHudeckne ycTpoilcTBa U MPAKTUYECKOE NMPUMEHEHUE: SJIEKTPUUECKHUI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, TUHUU AJIEKTpoIepeay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB  KoJieOaTENbHOM  cUCTeMbl  (IPYKUHHBIA — WMITU
MaTeMaTUYeCKUN MasSTHHK).

HaOmronenue 3aTyxarommx KojieOaHu.

HccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJICOAHUM.

Ha6mronenue pezonanca.

CB0OOHBIE 3TIEKTPOMArHUTHBIE KOJICOAHMS.



OcuumiorpamMmsel  (3aBUCUMOCTH  CUJIBI TOKAa M HANpPSDKEHHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu  MOCIENOBaTENbHOM  COCAUHEHUM  PE3UCTOpA,  KATYLIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monenb JIMHUHY 3JEKTponepeiayu.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

HccnenoBanue 3aBUCUMOCTH TMEpUOJa MaNbIX KojeOaHuil rpy3a Ha HUTH OT JUIUHBI
HUTHU U Macchl Ipys3a.

HccenenoBanne NEPEMEHHOTO TOKAa B LENHM M3 IOCIEIO0BATENBHO COEAMHEHHBIX
KOHJEHCATOPa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMazZHunHvle 60JIHbL

Mexanuyeckue BOJIHBL, yclIOBHSL — pacnpocTtpaHeHus. Ilepuon.  CkopocTh
pacnpocTpaHeHus U AJuHa BOJHbI. [lonepeunsie 1 npooiabHble BoaHBL. MHTEepdepennus
U TU(PPaKIUs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [’ pomkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBI. Y CIOBUS M3JIYy4€HHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumnuas opuentanus BektopoB E, B, V B anektpomarauutHOoi BosHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, TMpeJOMJICHHE, Mojspu3auus, JudpaKuus,
uHTepdepenius. CKOpocTh NEKTPOMAarHUTHBIX BOJIH.

[Ilkana 3NEKTPOMArHUTHBIX BOJH. IIpUMEHEHHE »JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI panuoCBA3M U TeneBuaeHUs. Panqnonokanus.

DNEKTPOMarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOLLEH CPE/IbI.

TexHuueckue ycTpoHCTBAa M  MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTHI, yIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3oBaHMe 1 PacIpOCTPaHEHHUE MONEPEUYHBIX U MPOOJIBHBIX BOJIH.

Koune6umomeecs Teno Kak HCTOYHHUK 3BYKa.

HabGmronenue oTpakeHus: U IPEJOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne unreppepeHunn u 1udpakini MEXaHMUYEeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOM M YacTOTOMN
KoJieOaHuUH.

HccenenoBanrne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHHE,
noJsipu3anus, AMQPpakuus, HHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsamMonuHeiiHOe pacipOCTpaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd ceera. ToueuHbIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxkeHUsI cBeTa. llocTpoeHune wuzoOpakeHHl B
IUIOCKOM 3€pKalle.



[Ipenomiienrie cBeta. 3aKOHBI MPEOMIICHUS CBeTa. AOCOMIOTHBIM MOKa3aTelb
npenomiieHus.  [lomHoe BHyTpeHHee oTpakeHue. IlpenenbHBIi  yroa IOJHOTO
BHYTPEHHEIO OTPaKECHUS.

Hucnepcus ceera. CliokHBIN cocTaB 6enoro ceera. L[Ber.

Cobuparoiue u paccenBarolue JuH3bl. ToHkas nuH3a. POKYCHOE pacCTOSHHUE U
ONTHUYECKasl cuja TOHKOM JuH3bL. [locTpoeHne wu300paxkeHUl B COOMPAIOIIUX U
paccenBarolux JuH3ax. DopMyIia TOHKOU JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30MU.

[Ipenesnpr TPpUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas onrtuka. MHTepdepenuus cBera. KorepeHTHbIE MCTOYHMKH. Y CIOBUS
HAOMIOZCHUS MAaKCUMYMOB M MHHMMYMOB B HWHTEp(GEPEHLUOHHON KapTHHE OT JBYX
CHUH(a3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpaxkuus ceta. JudpakiuonHas peméTka. YciaoBHe HaOMIOIEHUs TIaBHBIX
MaKCHMYMOB IIPH MaJIEHUM MOHOXPOMATUYECKOTO CBETa HA JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHudueckne ycTpoWCTBa M NPAKTUYECKOE IPUMEHEHME: OYKH, JIyIa,
¢oroanmnapar, NPOEKLHUOHHBIN amnmapaT, MUKpPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKAa,
I pakIMOHHAs! PeIIETKA, MOIIPOU/.

Jlemoncmpayuu

[IpsMonuHENiHOE  pacHpOCTpaHEHHWE, OTPaXEHUE W IPEIOMIIEHHE  CBETA.
OnTrueckue npudOpBHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moienb CBETOBOA.

UccnenoBanue cBONCTB N300paKeHUM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOIIA.

Habmonenue untepdepeniinm cpera.

HabGmronenue nudpakimu ceera.

Habmonenne nucrnepcun cBeTa.

[Tonydyenue cexkTpa ¢ MOMOIIBIO MPHU3MBIL.

[TomyueHue criekTpa ¢ HOMOILBIO JUPPAKIIMOHHON PELIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

N3mepenune nmokasarens npesioMICHUs CTEKIIA.

HccnenoBanne cBOMCTB N300PaKEHUH B JIMH3AX.

HaOmronenue nucnepcun certa.

Pa3znes 6. OcHOBBI clIeLIHAJIBHOM TEOPHH OTHOCHUTEIbLHOCTH

I'paHuipl IPUMEHMMOCTH KIIACCUYECKOM MeXaHMKH. IlocTynmaTel crnenuanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTbH MOXAYJS CKOPOCTH CBETa B BaKyyMe,
IIPUHINI OTHOCUTENBHOCTH DHWHIITEHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM U COKpALIEHUE
JUTVHBI.

OHEeprusi U UMILYJIbC PEIATUBUCTCKON YaCTHULBI.

CBs13p Macchbl C JHEPrMEM M HMMITYJIbCOM PEJATUBUCTCKOM YacTULbL. DHEPIUs
MTOKOSI.



Pasznes 7. KBantoBasi pusuka
Tema 1. dnemenmot K6AHMOBOI ORMUKU
®otonbl. Popmyna [Inanka cBsi3u 3HEpruu (OTOHA C €r0 YAaCTOTOW. DHEPrUsl W
UMITYJIbC (POTOHA.
OtkpeiTue u uccinenoBanue Gorodddexra. Ombitel A. I'. CronmeroBa. 3aKOHBI

doroapdexra. VYpaBHenue OiiHmTerHa a1 Qorodddexra. «KpacHas rTpaHHIIa»
dotorpdekra.

JlaBienue ceta. OnbiTel I1. H. JIeOenena.
XHUMHUYECKOE ACUCTBUE CBETA.
Texnudeckne yCTpoCTBA M  TNPAKTUYECKOE TPUMEHEHHE: (HOTORIEMEHT,
doTonaTuuk, colHeyHas 6arapesi, CBETOJIMO/I.
Jlemoncmpayuu
dorodddekT Ha yCTAHOBKE ¢ IIMHKOBOW TIJIACTHHOM.
NccnenoBanue 3akoHOB BHeLIHEro ¢poTorddexTa.
CBeToamnosn.
ConneuHnas Oatapes.
Tema 2. Cmpoenue amoma
Mopgens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHUMIO o -YacTHIL
[Tnanerapuas monens aroma. [loctynater bopa. Usnyuenue u norsiomuieane GoToHOB npu
IepexoJie aroMa € OJHOTO YpPOBHS HHEpPruM Ha Apyrod. Buawl cnektpoB. Cnekrtp
YPOBHEW 3HEpruu aTomMa BOAOPOA.
BosiHoBeIe cBoMcTBa wactull. Bosnbel ge bpois. KopnyckynsipHO-BOJIHOBOR
JTyaJIA3M.
CHoHTaHHOE U BBIHYKJAEHHOE U3JIyYEHHUE.
TexHuuecKkne yCTPOMCTBA U MPAKTUUYECKOE NMPUMEHEHUE: CIIEKTPaJbHbIM aHAJIN3
(ciexTpockort), 1a3ep, KBaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbiTa Pesepdopna.
OmnpeneneHune 1IMHBI BOJHBI JIa3epa.
HabGmonenue nuHelvaTbIX CIEKTPOB U3IyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopusie pabomoi
HaOmtoienue nuHeyaToro crexkTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIME  CIOXKHOCTh CTpoeHus snapa. OTkpeiThe
paanoaktuBHocTU. OmnbiThl Peszepdopna mo ompeneneHuro cocraBa paguOaKTUBHOTO
uznyyenus. CBoicTBa anbda-, 6eTa-, raMma-u3nydeHus. Biusaue paanoakTUBHOCTH Ha
YKUBbIE OPTaHU3MBI.
OtkpeiTe mnpoTOHa M HeWTpoHa. Hyknonnas wMoxens sapa ['eiizeHOepra—
NBanenko. 3apsn anpa. MaccoBoe unciio sapa. M30Torsl.

Anbda-pacnia. DIeKTPOHHBIA W MO3UTPOHHBIN Oera-pacman. ['amma-uziayuyeHue.
3aKoH paJiMOaKTUBHOIO pacnaja.



DHeprusi CBs3U HYKIIOHOB B sizipe. Snepusie cuibl. Jledekt maccsl siapa.

SAnepusle peakuuu. [leneHne u CHHTES AIEP.

Anepnbiii peaktop. TepmosiaepHslid cuHTe3. [IpobieMbl U EPCHIEKTUBBI SICPHOM
SHEPreTUKH. DKOJOTMYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTo/1p1 HaOMIOACHHS U PETHCTPALIUU DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIE B3auMOJIeicTBUS. EAMHCTBO (hr3mdeckoi KapTUHBI MUpAa.

TexHudyeckne yCTpoHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, snepHsiii peakTop, arToMHas Oomoa.

Llemoncmpayuu

CuéTuMK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

UccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

Pasnen 8. JiieMeHTbI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpuKiiamHOE M MHUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMMUHU.

Bun 3B€31H0r0 Heba. Co3Be3us, SpKUE 3BE3/bI, IJIAHETHI, UX BUJAUMOE JIBHKCHHE.

Conneunas cucrema.

Connue. ConnevyHast akTUBHOCTh. Mlctounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. /[narpaMma «CHEKTPAIBHBIN KJIACC — CBETUMOCTBY. 3BE3/BI
[JIABHOM MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB) ISl 3BE3]T TJIABHOU
nocJie/IoBaTebHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHbIE MPEACTaBICHUS O
MPOUCXOXKICHUU U 3BotOIMK CONHIA U 3BE3/1. DTarbl )KU3HU 3BE3.

Mneunbiii Ilyte — nama [anaktuka. Ilomoxenne u aBmwxkeHue CoyHIA B
lNanaktuke. Tumnbl ranaktuk. Paguoramaktuku W KBasapbl. UEpHbIE OBIPBI B sApPaX
rajJaKkTHK.

Bcenennas. Pacmmpenune Bcenennoi. 3akon XaO6na. Pa30eranue rajgakTuk.
Teopus boisbioro B3psiBa. PenukToBOE M3IydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo0aemMbl aCTPOHOMUM.

Yuenuuecxue nabnooemnus

HaOnionennst HEBOOPYKEHHBIM TJIA30M C  HKCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JIJIST OMPEIeNICHUsI TI0JI0KEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3A1s1 CEeBEPHOro MOIYIIApUs U APKUE 3BE3/IBI.

Ha6mronenwust B reneckon Jlynsl, muraner, Mieunoro [Tytu.

O06o00marmee noBTOpeHMe

Ponb ¢pus3uku u acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COLUAIbHONU U
ATUYECKOW cdepax NesATeIbHOCTH YeNIOBEKa, POJib U MECTO (M3UKHA W aCTPOHOMHH B
COBPEMEHHOM HAy4dyHOH KapTHHE MHUpa, poJib (PU3NYECKOM Teopuu B (HOPMUPOBAHHUU
npe/CTaBIeHUN O (DU3MYECKO KapTUHE MHUpa, MECTO (PU3UYECKOM KapTHUHBI MHUpa B
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O IPUPOJIE.

Me:xknpeaMeTHble CBA3HU



Wzydenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymecTBisercst ¢ y4€Tom
COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Meoicnpeomemmuvie nonamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, Hay4yHbIN (akT, rumnoresa, puanyeckas BEITUYMHA, 3aKOH, TEOPHUS,
Ha0JII0/IeHNE, YKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEITh, U3MEPEHHE.

Mamemamuxka: pelieHUEe CHUCTEMBbl ypaBHEHHM, TPUTOHOMETpHUYECKHUE (YHKIIHH:
CUHYC, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO,
BEKTOPBl M MX IPOEKIMM Ha OCH KOOpPAMHAT, CIIOKEHUE BEKTOPOB, IIPOU3BOJHBIC
3JIEMEHTApHBIX (YHKIMHA, TPU3HAKU MOAO0OMS TPEYroJIbHHUKOB, ONpEAeTeHHE IUIoaan
I0CKuX (huryp u o0béma Te.

buonocus: >nexrpuueckue sIBICHUS B )KUBOM MpPUpPOJE, KojieOaTeNbHbIE TBUKEHUS
B KUBOM NPUPOJE, ONTHYECKUE SIBJIECHUSA B JKUBOM IIPUPOJE, NCUCTBHUE paavalluy Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKask CTPYKTypa TBEPABIX TeEJ,
MEXaHU3MbI 00pa30BaHMs KPUCTAIIMUECKOM peIETKHY, CIIEKTPAJIbHBIN aHaIN3.

l'eocpagpusa: MarHUTHBIE TOMIOCA 3E€MIIM, 3AJIEKH MarHUTHBIX pPyH, (OTOChEMKA
3€MHOM IOBEPXHOCTH, IIPEICKA3aHUE 3€MIICTPSICEHUM.

Texnonocua:  JNUHUM  DJIEKTpOIEpenad, TEHEpaTop  IIEPEMEHHOr0  TOKa,
JJIEKTPOABUIATENb, UHAYKIMOHHAS I1€4b, pPafap, PaAuONpPUEMHHUK, TEIECBU30D, AHTCHHA,
tenedon, CBU-neub, MpOEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTUKA, COJTHEYHAas 6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®Dduszmka» Ha YpOBHE CpegHEro OOMIero
oOpa3zoBaHusi (0a30BBI YpPOBEHB) JIOJDKHO OOECIEUUTh JOCTIKEHHE CIETYIOIIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUSA YyueOHOro mnpenmera «®DPU3MUKaA» TOJKHBI
OTpakaTb ~ TFOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaromMXCsl  PYKOBOJCTBOBATHCS
chopMUPOBaHHON  BHYTPEHHEW  MO3UIMENH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEKJACHHUM, COOTBETCTBYIOUIUX TPaAUIIMOHHBIM
LIEHHOCTSIM POCCHMCKOrOo O0O0IeCTBA, pACIIUPEHUE JKU3HEHHOrO OIBbITa M OIbITa
NESATENIbHOCTH B TIPOLECCE pealu3alMyd OCHOBHBIX HaIlpaBJICHUA BOCIUTATEIbLHON
NEATEIBbHOCTH, B TOM UHCJIE B YACTU:

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh TPAKIAHCKON MO3UIHMH OOYYArOMIerocs Kak AaKTHBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUMCKOro 00I1IEeCTBA;

NPUHSATHE TpaAUIIMOHHBIX 00IIeYeNI0BEYEeCKUX T'YMAHUCTUYECKHUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIbHOCTh B HMHTEpEcax TIpakJIaHCKOIro
oOlIecTBa, y4acTBOBAaTh B CAMOYIPABIEHUU B 00pa30BaTeIbHON OpraHU3alluu;

YMEHHME B3aUMOJIEHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMHU B COOTBETCTBUM C HUX
(GYHKIUSAMU U Ha3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU IEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTb POCCUMCKON IPaKIAHCKON UIEHTUYHOCTH, TAaTPUOTH3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTUKEHHUSIM
poccuiicKuX y4€HbIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O TIOBE/ICHHUS;

CIIOCOOHOCTh  OLICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACHh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMbI M LIEHHOCTH, B TOM 4YHCIE B
JEeSITEIbHOCTU YYEHOT 0;

OCO3HAaHME JTMYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOLIEHHE K MHUpPY, BKJIIOYas 3CTETUKY HAy4yHOTO TBOpPYECTBA,
npucyliero PuU3nyeckoi HayKe;

5) Tpy/10BOro BOCIIMTAHUS

MHTEPEC K PAa3IMUYHBIM cdepaM NpoPecCHOHATBHON AESITENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOH, yMEHHE COBeplIaTh OCO3HAHHBIA BHIOOp Oymyrieit
npodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIE IIAHBL;



FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO B OO0JIacCTH
($u3MKK Ha NPOTSHKEHUH BCEW KU3HU;

6) 9KOJIOrHYeCKOro BOCIUTAHMUSI:

c(OPMHUPOBAHHOCTh ~ DKOJOTHYECKOM  KYJIBTYpBl, OCO3HAaHUE  TJI00ATBHOTO
XapakTepa 3KOJIOTMYECKUX PoodIieM;

IUIAHUPOBAHUE M OCYILECTBIECHUE ACHCTBUI B OKpY)Kalollel cpele Ha OCHOBE
3HaHUsA LIeJIeH YCTOWYNUBOIO Pa3BUTHsI YEIIOBEYECTBA;

paciMpeHue OmbITa AESTENIbHOCTH 3KOJIOTMYECKOW HaIpaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHWSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PUINYECKON HAYKU;

OCO3HaHHUE LIEHHOCTU HAay4yHOW JESTEeIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHHUS
(U3MKM ~ OCYLIECTBJIATh  IMPOEKTHYIO U HUCCIEIOBATENIbCKYIO  JI€ATEIbHOCTD
UHAUBUIYaIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe YHHBepPCcaAJIbHbIE yueOHbIe AelicTBUS
ba3oBble J1oru4yeckue AeHCTBHUA:

CaMOCTOSITENIBHO (HOPMYIMPOBATh U aKTyaJM3UpPOBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpEeAeNATh LENHU JEITEIbHOCTH, 3aJaBaTb MapaMeTpbl M KPUTEPUH UX
JOCTUKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMs] B PACCMATPUBAEMBIX (DU3MUECKUX
SBJICHUSX;

pa3zpabarbiBaTh IJIaH pEIICHUA MNpoOJeMbl € YYETOM aHallM3a HMEIOUIUXCA
MaTepHaJIbHBIX 1 HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTh, OLIEHUBAaTh COOTBETCTBHE pE3YyJbTATOB
LEeJsIM, OLIEHUBATh PUCKHU MOCIIECTBUMN JESITENbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATh pabOTy B YCIOBHSX PEaJbHOI0, BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE NIPU PELLIEHUH )KU3HEHHBIX IPOOJIEM.

Ba3zoBrle ucciienoBarebckue AeiicTBHA:

BJIAJE€Th HAay4YHOH TEPMHUHOJIOTHEHN, KIIOYEBBIMM IOHATUSAMH H  METOJAaMHU
(du3nuecKoi HayKH;

BJIa/IETh HABBIKAMHM Y4e€OHO-HMCCIIEI0BATENbCKOW U MPOEKTHOM JeATENbHOCTH B
obnactu (pU3HMKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/IOB
pemieHuss 3a7a4  (PU3MYECKOTO COAEP)KAaHUS, TPHUMEHEHUIO pPA3JIMYHBIX METOJIOB
MO3HAHUS;

BJAJIeTh BUJAMM  JIEATEIILHOCTH IO TOJIYYEHMIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaAIUsIX, B
TOM YUCJIE [IPU CO3/1aHUH YU4E€OHBIX IIPOEKTOB B 00JIACTH (PU3UKHU;



BBISIBJIATH PUYMHHO-CJICICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATDH 3aJ1a4y, BHIIBUTATh
TUIOTe3y €€ pelIeHUs, HaXOIUTh apryMEHTHI ISl I0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUU PELICHMS;

aHAJIM3UPOBATH TOJIYYEHHBIE B XOJE PELICHUS 3aJadyd pPe3ylbTaThl, KPUTHUECKH
OLIEHWBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh W  (OpPMYyIUpOBaTh COOCTBEHHBIC 3aJaull B  0Opa3oBaTEIbHOM
JeSITEIbHOCTH, B TOM YHCIIE TIPU U3yYECHUH (PU3UKY;

JaBaTh OIICHKY HOBBIM CHTYaIllUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMeThb  IEPEeHOCUTh 3HaHUs 10 (U3MKEe B  HIPAaKTHYECKyl0  00JacThb
KHU3HEACIATEIHHOCTH;

yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTUHAIBHBIE TTIOAXO0/IbI U PEIICHUS;

CTaBUTb MIPOOJIEMBI U 331a4H, JOMYCKAIOLIUE aJIbTePHATUBHbBIC PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJAJIETh HABBIKAMH TMOJIydeHUS HWHPOpMannud (HU3HUECKOTO COACPKAHUA W3
UCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, AaHAaJM3,
CHUCTEMAaTH3allMI0 M HHTEPIPEeTalrio HHYOPMALMU pPA3NUYHBIX BUAOB U  (QopMm
IpeJICTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUY;

UCIOJIb30BaTh CPEACTBa MH()OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
peIIeHuN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3aI[MOHHBIX 33/1a4 C COOII0ACHUEM
TpeOOBaHUN DSPrOHOMUKM, TEXHUKHU OE30MIaCHOCTH, T'MTUEHBI, pPecypcocOepex eHHms,
IPaBOBBIX M STHYECKUX HOPM, HOPM HH()OPMAITMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUYECKOTO COACPIKAaHUS B PA3NUYHBIX (QopMarax ¢ y4€ToMm
Ha3HaueHusi MHGOpMallMd W 1EJIeBOM ayJuTOpPUH, BBIOMpas ONTUMalbHYIO (opmy
NPEJCTaBICHUS U BU3YyaIU3alUH.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIEe YUeOHbIe 1eiicCTBUS:

OCYIIECTBJIATh O0IIEHNE HA YpOKaX (PU3UKKU U BO BHE-YPOUHOH €SATEIbHOCTH;

pacrno3HaBaTh MPEIMOCHIIKA KOHMIUKTHBIX CUTYallUH U CMSTYaTh KOH(MDIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U WHCIOJL30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIUBHUAYaJIbHOMN
paboTHI;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JIEUCTBUI ¢ YIETOM OOIIUX UHTEPECOB
Y BO3MOXKHOCTEH Ka)K/10T0 YiIeHa KOJUIEKTHBA;

MPUHUMATH 11€JId COBMECTHOMU JESATEILHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBUS TIO €€ TOCTUKEHUIO: COCTABJIATh IIJIaH ICUCTBUM, pacCpeaessiTh POJIU C YYETOM
MHEHUHN y4aCTHUKOB, OOCYXKIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAaYECTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHUKA KOMaHIbl B OOIIUIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb  HOBBIE  MPOEKTHI, OIEHUBaTh WJAEH C T[O3UIMU  HOBU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKON 3HAYUMOCTH;



OCYHCCTBIIATh IMMO3UTUBHOC CTPATCTUYCCKOC ITOBCACHHC B PA3JIMYHBIX CUTyallUAX,
IMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUITUMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSATEIbHO OCYILECTBIIATH IO3HABATENIBHYIO IEATEILHOCTh B 00JIACTH (PU3UKU
¥ aCTPOHOMMH, BBISBIISATH MPOOJIEMbI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIBHO COCTABJIATH IIJIaH PELICHUs PAacUETHBIX M KAYECTBEHHBIX 3ajad,
IUIAaH BBINIOJHEHMS] MPAKTHUYECKOM paboThl C y4€TOM HUMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacimpsATh paMKH y4eOHOIO MpeIMETa Ha OCHOBE JIMUHBIX MTPEANOYTCHUIH;

JenaTh ~ OCO3HaHHBIM  BBIOOp, AapryMeHTHpoBaTh €ro, OpaTb Ha  ce0s
OTBETCTBEHHOCTH 32 PEILICHHUE;

OLICHUBATh NMPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M HPOSIBICHUIO 3pYIUIUM B oOsactu (pusmkwy,
MOCTOSIHHO TTOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJ1b, SMOIIMOHAJIbHBII HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUssM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIQZIETh HABbIKAMU I103HABATEJIbHON pedreKcHr KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENIBHBIX ITPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIONb30BaTh MPHUEMBI pe(pICKCHUH JUIsl OILEHKM CHTYallud, BBIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JpPYTHX IIpM aHaIU3€ PpPe3yJbTaTOB
NEeATEIbHOCTH;

pUHUMATh ce0sl, TOHUMasl CBOM HEJOCTAaTKU U JJOCTOUHCTBA;

IPUHMMATh MOTHBBI M apryMEHThl JpPYTHX IIpM aHaIU3€ PpPe3yJbTaTOB
NEeATEIbHOCTH;

MPU3HABATh CBOE IPABO U MPABO APYIUX HA OLUIMOKHU.

B mpouecce NOCTMKEHMSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHS IPOrpPaMMBbl I10
¢u3uKe I ypOBHS CpEAHET0 00IIero 00pa3oBaHus y 00yJalomuXCs COBEPIICHCTBYETCS
SMOLIMOHATIbHBIA MHTEIUIEKT, IPEANO0JIaralouil cOpMUPOBAHHOCTB:

CaMOCO3HAaHMsI, BKJIIOYAIOLIEr0 CIOCOOHOCTh IIOHMMaTh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BU/IETh HANpPAaBJICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAIBHON cephl, ObITH
YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHUs, BKIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aanTHPOBATHCS K YMOLUOHAIBLHBIM
U3MEHEHMSIM U MPOSIBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIKOYAIOUIEH CTPEMIICHHE K JOCTWKECHHIO LEIu U
yCcuexy, ONTHUMHU3M, HHHUIMATUBHOCTb, YMEHUE JCUCTBOBATb HCXOAS W3 CBOUX
BO3MOXKHOCTEH;



SMIATUH, BKJIOYAIOLIEH CHOCOOHOCTh IOHUMMAaTh AMOLMOHAIBHOE COCTOSHUE
JIPYTHX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIICHHSI, CHOCOOHOCTh K COUYBCTBUIO U
COIIEPEIKUBAHUIO;

COLMABHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C
JOPYTHUMH JIFOJIbMU, 3a00TUTHCSI, TPOSBIIATh HUHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenuss B 10 kjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00 yJaAIOLIUXCSl YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax poib U MecTo (Gu3uku B GHOPMHUPOBAHUHU
COBPEMEHHOM Hay4yHOW KApTHUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKU H
TE€XHOJIOTHM, B TPAKTUYECKOMN AEATEIBHOCTH JIFOJCH;

YUUTHIBATH  TPAHUIIBI  TPUMEHEHHUS]  HM3YYCHHBIX  (DU3UYECKUX  MOJENeH:
MaTepuaibHas TOYKa, HWHEPIHalbHAs CHUCTEMa OTcuéTa, abCONIOTHO TBEPIOE TEO,
UJICIbHBIM Ta3, MOJICJIM CTPOEHMSI Ta30B, XKUAKOCTEM U TBEPABIX TEJ, TOYECUHBIN
ANEKTPUUYECKHUM 3aps]l IPH PEIICHUH (PU3UICSCKUX 3a/1a4;

pacrio3HaBaTh (U3HUYECKUE SBIEHUS (TPOIECCh) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHMKH, MOJICKYISIPHO-KMHETUYECKOM TEOpPUM CTPOCHHUS BEIECTBA U
ANEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEMHOE JABUKEHUE,
CBOOOJIHOE TMAaJICHHE TeJ, JABUKEHUE MO OKPYKHOCTH, WHEPIHs, B3aMMOJICUCTBUE TeT,
muddy3usi, OpOyHOBCKOE JIBHIKCHHE, CTPOCHHE KHUIKOCTEH M TBEPIBIX TeJ, U3MEHEHUE
o0b€Ma Tenm TpH HarpeBaHUM (OXJIAXKICHHWH), TEIIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIUs, TUTABJICHUE, KPUCTAILTU3AIlUs, KUIICHUE, BIAXKHOCTh BO3/lyXa, MOBHIIIICHUE
JIaBJICHUA Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE€, CBSI3b MEXKIY IapaMeTpamu
COCTOSIHMS Ta3a B U30MPOLECCax, JIEKTPU3aLIUs Tell, B3aUMO/ICICTBUE 3apsi/iOB;

OMHUCHIBATh MEXAaHWYECKOE JBUKEHUE, WCIOJb3ys (PU3MUYECKHUE BEIUYUHBI:
KOOpAMHATA, MyTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMIYJIbC
Tena, KUHETUYECKas OJHEPrus, IMOTEHIMaJIbHAs DJHEPrusi, MexaHudeckas padora,
MEXaHWYeCKasi MOIIHOCTh;, MPU OMHCAHWUU TPABWILHO TPAKTOBATh (DU3UYCCKUN CMBICIT
UCIIONIb3YEMBIX BEJIWYWH, WX OOO3HAYCHHS W EIUHUIBI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3UUYECKYIO BETUYHHY C IPYTUMU BETMYMHAMH,

OMKCHIBATh MU3YyYCHHbIEC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBICHUS, UCIIONb3Ys
dbu3uYecKue BETUYUHBI: JaBJIEHUE Ta3a, TEMIIepaTypa, CPeAHsIsl KUHETHYECKasl dHEPTHs
XA0THYECKOTO  JIBMOKEHUS  MOJIEKYJ, CpEIHEKBaJApaTH4Has CKOPOCTh  MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsIS JHEprus, padora raza, Kod()QPHUIMEHT IO0Ie3HOTO
JIEUCTBUS TETUIOBOTO JBUTATENsl; MPU OMHCAHWU TMPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJT HMCIIOJIb3YEeMbIX BEIMYHH, WX OOO3HAYCHHUS WU CIWHHIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3UUYECKYIO BETUYHHY C IPYTUMU BEJTMYHHAM;

OMHUCHIBATh HM3YYEHHBIE SJEKTPUUYECKUE CBOMICTBAa BEIIECTBA U JJICKTPUUYECKHE
SBICHUS (TMPOIECCHI), HCIONB3YS (PU3MYECKHE BEIUYHHBI: JJICKTPUUYCCKHA 3apsi,
ANEKTPUYECKOE TOJe, HANPSHKEHHOCTH MOJIsl, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; MPHU
OMHMCAaHWUU TPaBUIBHO TPAKTOBATh (PU3WUYECKHIl CMBICI HUCIIOJB3YEMBIX BEJIMYHUH, UX



0003HAUEHUSI M E€IMHUIIBI, YKA3bIBaTh (POPMYIbI, CBS3BIBAIONINE MAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTUMU BEJIMUUHAMU;

aHaJIM3UPOBATh (PU3MUECKUE POLIECCHI U SIBICHUS, UCTIONb3Yys (PU3NUECKHUE 3aKOHBI
U IpUHLHUIBL 3aKOH BcemupHoro tsrorenus, I, II m III 3axoner Herortona, 3axon
COXpPaHEHHsI MEXAaHMYECKOM DHEPruMU, 3aKOH COXPAHEHUS HWMIIYJIbCA, IPUHIIMI
CyNEpNO3ULMN CHJI, NPHHLIMI PAaBHOIPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO0 CTPOEHHS BELIECTBA, a30BBIE 3aKOHBI, CBA3b
CpeHE KHHETHMYECKOM OHHEPruu TEIUIOBOIO JBUKEHHUS MOJIEKYJT C aOCOJIIOTHOU
TEMIIEPATYPOM, IEPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsiaa, 3akoH Kynona, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHHUE U YCIOBUS (TPaHULIBI, 0071aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHLHUIBI JEHCTBUS MallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ivyaTh YCJIOBUS HX O€30MaCHOr0 HCMOJb30BAHHUS B IOBCEIHEBHOI
KU3HU;

BBINIOJHATH SKCIIEPUMEHTBI 110 UCCIIEI0BAHUI0 PU3NYECKUX SIBJICHUM U MTPOLIECCOB C
UCMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHMH, IpuU 3TOM (HOpPMYyIUpPOBAThH
npobnemy/3aiadyy W THIOTE3y Y4YEOHOTO DSKCIEPHUMEHTa, cOoOMpaTh YCTAaHOBKY U3
IPEJIJIOAKEHHOT0 000PY10BaHHUS, TPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs! (PU3NUECKUX BEJIMYMH, P 3TOM
BBIOMpATh ONTHUMANbHBII CIIOCOO M3MEPEeHUsT M HCIOJIb30BAaTh HM3BECTHBIE METOMbI
OLICHKH IOI'PEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBUCUMOCTU MEX]y (PU3NUECKUMHU BEIMUYMHAMU C MCIIOJIb30BaHUEM
OPSMBIX U3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YyJIbTATHI
NOJTYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYWH B BUAE TAaOMUI] M TrpaduKoOB, AEIaTh
BBIBOJIBI 110 PE3YJIBTATAM HCCIIEIOBAHUS;

coOuo1aTh MpaBuia 0€30MacHOTo TPyAa MU MIPOBEICHU U UCCIIEOBAaHUMN B paMKax
y4e0HOr0 SKCIIEpUMEHTA, y4eOHO-HUCCIEN0BATENbCKON W MPOEKTHOW MAESTENBHOCTH C
UCIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U Ja0OPAaTOPHOro 000PYL0BaHUS;

pemaTh pacy€THbIE 3a7aud C SBHO 33JaHHOM (U3NYECKOM MOJIENbIO, MCIIOIb3YS
¢u3nyeckre 3aKOHBl W TPUHIMIBI, HA OCHOBE aHalM3a YCJIOBUS 33Jaydl BBHIOMPAThH
($u3MUECKyI0 MOJIENb, BBIIEIATh (pU3ndecKkrue BeTUYMHbI U (OPMYJIibl, HEOOXOUMBIE IS
€€ peleHus, IPOBOAUTH PACUETHI M OLEHMUBATHh PEAJbHOCTH IIOJIYYEHHOIO 3HAYECHUS
(bu3nUecKol BEIMYHHEI;

pemaTh KadeCTBEHHBbIE 3aJauM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUUBYIO
LENOYKY PACCYXKAECHMM C ONOpOMl Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dusznueckue sBICHUS,

MCIIOJIb30BaTh MpPH PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(POpPMALMOHHbBIE
TEXHOJIOTMU JUIS TIOMCKA, CTPYKTYPUpPOBaHUS, WHTEPOPETALlMA W MPEACTaBIICHUS
y4eOHOW ¥ HAyYHO-TIONYJIAPHON WH(GOPMAIINH, TTOTYYEHHOW U3 Pa3TUYHBIX UCTOYHUKOB,
KPUTHYECKU aHATTU3UPOBATH MOTy9aeMyI0 HH(POpPMALIHIO;

OPUBOANUTE TPUMEpPHI BKJIAala POCCHUMCKUX M 3apyOeKHBbIX Y4EHBIX-(PU3HMKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOUIETO MUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHI;



WCIONIb30BaTh TEOPETHUECKHUE 3HAHWSA MO (PU3MKE B TMOBCETHEBHOW KHU3HH IS
oOecrieyeHusi 0€30MACHOCTM NpU OOpalieHMH C NOpubdopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, IJIsl COXPAaHEHHUS 3/0pOBbsi U COOJIIOJEHUS HOPM HKOJOTHYECKOIrO
MOBEACHUS B OKPYKAIOLIEH CPELE;

paboTaTh B rpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUUATIbHBIX POJIEH, MJIaHUPOBAThH
paboTy Trpynmbl, palUOHAIbHO pacnpeieisTb O0A3aHHOCTM M IIJIAaHMPOBATH
NESATENBHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATh BKJIAJ KaXXI0TrO W3
YYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTPUBAEMON MTPOOIEMBI.

K koHny obydyenus B 11 kiacce mpeaMeTHbIE Pe3ynbTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00 yJAIOLIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpHMEpax poidb U MecTOo ¢GU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBl MHUpPAa, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHUUECKON JEeATEIbHOCTU JIOJEH, LEJOCTHOCTh M EIUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBaTh T'PAaHULIBI TPUMEHEHUS] M3YYEHHBIX (U3MUECKUX MOJENIeH: TOUYEHHbIN
NIEKTPUYUECKUN 3apsfl, JIyd CBETa, TOUEUHbII UCTOYHMK CBETa, sIEpHas MOENb aToMa,
HYKJIOHHAsI MOJI€Ib aTOMHOTO Sipa MPHU pelIeHnH (PU3HIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (TMPOIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB DJJIEKTPOAMHAMUKM M KBAaHTOBOM (U3UKU: 3JIEKTpUYEcKas IPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JECHCTBUSA TOKA, B3aUMOJEHCTBUE
MarHuTOB, 3JEKTPOMarHUTHas: MHIAYKIUS, AEMCTBUE MAarHUTHOIO IMOJIA HA MPOBOJHHUK C
TOKOM U JIBWXKYLIUICS 3apsill, JEKTPOMAarHuTHbIE KOeOaHsl U BOJIHBL, IPSMOJIMHEHHOE
pacmpocTpaHeHHEe CBETa, OTPaKEHHE, MpeJIoMJIeHHe, MHTeppepeHuus, Tupakiaus u
NoJISIpU3aliisl CBETa, JUCIEpCUsi cBera, QorodntekTpudeckuii dddext (dhotorddexr),
CBETOBOE JIaBJIeHWE, BO3HHMKHOBEHHME JIMHEHYATOro CIEKTpa aroMa BOAOpPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJMOAKTUBHOCTb;

ONKCHIBATh H3YYECHHBIE CBOICTBA BellecTBa (IJEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHE, HIEKTPUUECKYIO MPOBOAUMOCTh PA3JIMYHBIX CpeA) U DJIEKTPOMArHUTHBIE
SIBJIEHUS (TIPOLIECCHI), UCIIONIB3YS (PU3NUYECKUE BEJIUYMHBI: IEKTPUUYECKUM 3apsj, cuia
TOKa, DJJIGKTPUYECKOE HANpPSIKEHUE, JJIEKTPUYECKOE CONPOTHBIIEHHE, pPa3HOCTh
NOTEHLIUAJIOB, 3JIEKTPOJIBIIKYILAs CHIIa, paboTa TOKa, MHIYKLMS MAarHUTHOTO TOJIs, cujla
Awmnepa, cuna JlopeHnia, MHIYKTMBHOCTb KATYIIKHM, 3SHEPrUsl 3JIEKTPUUYECKOIO U
MarHUTHOTO TIOJIEH, TIEPUOJT M YacTOTa KojeOaHui B KOieOaTeTbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B IIPOLECCE TapMOHUYECKUX OHIIEKTPOMArHUTHBIX KosieOaHuM, (okycHoe
paccTosiHME€ W OINTHYecKas Cujla JIMH3bl, IpPU ONHUCAHUM MPaBUIBHO TPAKTOBATh
(U3NYECKHUII CMBICI HCITIONb3YEMbIX BEIMYUH, X 0003HAUCHUS M €IWHUIIbI, YKa3bIBATh
(dopMyIIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMU BEIMUNHAMU;

OIMCHIBaTh M3y4YECHHbIE KBAHTOBBIE SIBJICHMS M IPOLIECCHI, UCIONB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M YaCTOTA CBETA, SHEPIUs
¥ UMITYJIbC (POTOHA, IEpUOJ MOTypacnaaa, SHEPTHsl CBA3H aTOMHBIX sJiep, IPU ONUCAHUU
IPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
€IMHUIBI, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYHMHY C
JAPYTUMU BEJIMYMHAMH, BEIYUCIATH 3HAYCHNE (PU3NIECKON BETMUUHBL;



aHAJM3UPOBAThH (DU3MUECKUE TPOIIECCHI U SIBICHUSA, UCTIONB3YA (PH3NUECKHE 3aKOHBI
U OpUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJEI0BaTENbHOTO M MapaiieIbHOTO COEIUHEHUS
NPOBOJHUKOB, 3akoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLMHU, 3aKOH
MPSIMOJIMHEHHOTO ~ paclpOCTPaHEHUs CBETA, 3aKOHBl OTPaKEHHS CBETa, 3aKOHBI
MpPEJIOMJICHHSI CBETa, ypaBHeHHe OWHIITeHHa sl (oTodddexra, 3aKOH COXpaHEHUS
SHEpPIruM, 3aKOH COXPAHEHMs MMITYJIbCA, 3aKOH COXPAaHEHUsS AIIEKTPHUUYECKOIo 3apsja,
3aKOH COXPaHEHHUsI MAaCCOBOT'O YMCJIa, MOCTYNaThl bopa, 3aK0H paaroaKTUBHOTO pacnasa,
P B3TOM pas3iuyaTh CIOBECHYIO (OpPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPQ)KEHUE U YCIIOBUS (FPaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OIpeNeNsITh HAIpaBleHHE BEKTOpa WHAYKLIUHM MarHUTHOTO TOJS NPOBOIHHKA C
TOKOM, CUJIbl AMIiepa 1 cuibl JlopeHna;

CTPOUTb U OMHUCHIBATh HM300pAKEHUE, CO3/1aBa€MOE€ IUJIOCKMM 3€pKaJioM, TOHKOMN
JIMH30M;

BBIINIOJIHATH AKCIIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3HUECKUX SIBJIEHUH U MPOLIECCOB C
UCIIOJIb30BAHMEM TMPSMBIX M KOCBEHHBIX M3MEPEHMiIl: mnpu 3TOM (opMyIupoBaTh
npobnemy/3ajiady M TUIIOTE3y Y4eOHOro OHKCIEpPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIOKEHHOTO 000PYA0BaHUs, IIPOBOJUTD OMBIT U (HOPMYIIMPOBATH BBIBOIBL;

OCYIIECTBJIATH MPSIMbIE U KOCBEHHbIE U3MEpPEHUsT (U3HUECKUX BEIUYUH, IIPU ITOM
BbIOMpATh ONTHUMANbHBII CIIOCOO M3MEpEeHUsT U MCIOJIb30BAaTh HM3BECTHBIE METOMbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUM;

MCCJIEeI0BAaTh 3aBUCUMOCTH (DM3MYECKUX BEJIMYUH C MCIOIb30BAHUEM MPSIMBIX
U3MEpPEHUH: MpU OSTOM KOHCTPYHpPOBaTb YCTaHOBKY, (DUKCHPOBATh pe3yJIbTaThl
HOJYYEHHON 3aBUCUMOCTH (PU3WYECKMX BEIMYMH B BUAE TAaOIUI] M TrpadHKOB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

coOiroaaTh NpaBuiia 6e30MacHoOro Tpyaa MpHu NPOBEJECHUHU UCCIIEIOBAaHUN B paMKax
y4eOHOTO 3KCIIEPUMEHTa, y4eOHO-MCCIIEeI0BAaTEIbCKOM M MPOEKTHON NEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOIo 000PYA0BaHUS;

pemaTh pacy€THbIE 3a7aud C SBHO 3aJaHHOM (PU3MYECKOM MOJIENbIO, MCIIOb3Ys
¢u3nyeckre 3aKOHbl W TNPHUHIMIIBIL, HA OCHOBE aHalW3a YCJIOBUS 33aJayd BBIOMpAThH
(U3NIECKYI0 MOJIEIb, BBIICATh (PU3NUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS
e€ peleHus, MPOBOAUTH PACUEThl M OLIEHUBATh PEAJbHOCTh IMOJIYYEHHOTO 3HAUYCHUS
(pu3nUyecKoil BEJINYNHBI;

pelaTh KaueCTBEHHBIE 3a/1aud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUHBYIO
LEMOYKY pacCyXIeHUl C ONOpod Ha HW3YYEHHbIE 3aKOHbI, 3aKOHOMEpPHOCTU U
(u3nyeckue sBICHUS;

UCIOJb30BaTh NpPU PEHICHWH YYEeOHBIX 3a/1ad COBpEMEHHbIE HH(OpMalMOHHBIE
TEXHOJOTUU ISl TOUCKA, CTPYKTYPUpPOBAHUS, MHTEPOPETALMU U MPEICTaBICHUS
y4eOHOI U Hay4HO-NIOMYJIIpHON MH(OpMaLUK, OTYYEHHON U3 pa3IMYHbIX UCTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOITy4aeMyto HH(POPMAILINIO;

OOBSICHATh TPUHIUIBI JACUCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh YCJIOBHUS MX 0€30I1aCHOIO UCIOIb30BaHMsI B TOBCEHEBHOM KU3HU;

MPUBOAUTH MPHUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;



WCIONIb30BaTh TEOPETHUECKHUE 3HAHWSA MO (PU3MKE B TMOBCETHEBHOW KHU3HH IS
oOecrieyeHusi 0€30MACHOCTM NpU OOpalieHMH C NOpubdopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, IJIsI COXPAaHEHHUS 3JI0pOBbSI U COOJIOACHHUS HOPM 3SKOJIOIMYECKOro
MOBEACHUS B OKPYXKAIOILIEU CpeJIE;

paboTaTh B rpymIie C BHIOJHEHHEM PA3IUMYHBIX COIUATBHBIX POJICH, TNIAHUPOBATH
paboTy Trpynmbl, palUOHAIbHO pacnpeieisTb O0A3aHHOCTM M IIJIAaHMPOBATH
JeSITEIbHOCTh B HECTAaHAAPTHBIX CUTYyalMsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOTO U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHUE pacCMaTpUBAEMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB
Ne HaumeHnoBanue IIpakTHYecKHu
n/n TeMaTH4YeCKHUX Pa3/1eioB KouTposbHbie e padoThI
Bceero
NporpamMMmsl padoThbI (1adopaTopHbBI
e)
1 ®u3rKa 1 METOJIbl HAYYHOTO 2
MIO3HAHUS
2 KunemaTtuka 10 1
3 Jlnramuka 10 1 2
4 3aKOHBI COXpPAHEHUS B 9 1 2
MEXaHHUKE
OCHOBBI MOJIEKYJIIPHO- 10 1
KHHETHYECKON TeOpUH
6 (OCHOBBI TEPMOJMHAMUKHI 8 1
7 DneKTpocTaTHKa 6 1
IToCTOAHHBIN HNEKTPUIECKUN
8 TOK. TOKH B pa3nIHBIX 9 1 2
cpenax
9 [ToBTOpenue u 06006mEeHNE 4
OBILIEE KOJIMYECTBO YACOB 68 6 7
110 IIPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBo yacoB
Ne HaumeHnoBanue IIpakTHYecKHu
n/n TeMaTH4YeCKHUX pPa3/ie/ioB KouTposbHbie e padoThI
Bceero
NporpamMMmsl padoThbI (1adopaTopHbBI
e)
1 OCHOBBI JIEKTPOAMHAMUKHU 10 1 2
Mexanuueckue u
2 AIIEKTPOMarHUTHBIE 9 1
KoeOaHus
3 Mexannueckue u 5 1
AIIEKTPOMAarHUTHBIE BOJIHbI
4 CBeTOBBIE BOJIHBI 10 3
5 OCHOBBI cIIELIUATBHON 3
TEOPUH OTHOCHTEIBHOCTH
6 W3mydeHust ¥ CeKTPHI 4 1
7 KBanroBas ¢uzuka. 10 1
Ctpoenue atoma
8 ATOMHOE PO 7 1
9 DneMeHTBl aCTPOHOMHUU U 4
acTpou3uKu
10 [ToBTOpeHue kypca Gpusuku 4
OBILIEE KOJIMYECTBO YACOB 66 5 6
110 ITPOTPAMME




Ilepeyennb BepuUIIHPOBAHHBIX YJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
1. 1C: Ypok. Pesxum nmocryna: https://urok.1c.ru/
2. O6navnas mmiaTdopmMa OTOOpaKeHHS BepHPHUIIMPOBAHHOTO MHU(POBOrO 00pa30BATEITHHOTO
kKoHTeHTa u cepBrucoB AO «M3natenbcTBo «IIpocBemenue». Pexxum nocrymna: https://educont.ru/
3. MobwisHOE 2JIekTpoHHOE 00pa3zoBanue. [{udpoBas oOpa3oBaTenbHas cpeaa ¢ MHTCPAKTHBHBIMU
oHJaiiH-KypcaM. Pexxum nocryna: https://mob-edu.com/
4. Homas mxona. OwnnaiH-mkona mnoaroroBku kK EID mo Bcem mnpenmeram. Pexum
nocrtyna: https://educont.ru/
5. Hosniit auck. Ludposas oOpazoBatensHas miardopma. YueOHble MaTEpHUalbl JJs NE1aroroB U
IIKOJIEHUKOB. WNutepaktuBHbi ~ KOHCTPpYKTOp ~ YpPOKOB M YIOpPaKHEHHIA. Pexum
noctyma: https://educont.ru/
6. OOnako 3HaHWil. VIHTEepakTHUBHBIE YpPOKM H NH(PPOBBIC JOMAIIHHE 3aJaHusd. Pexum
noctyna: https://www.imumk.ru/
7. ®okchopa. Kpynneiimas onnaiin-mikosna B Poccun. Pesxum nocryma: https://foxford.ru/
8. SKnacc. TlomHodyHkinoHanpHast 1udpoBas cucrema st o0pa30BaTEIBHBIX OpPTaHU3AIMM.
Pexxum nocryna: https://www.yaklass.ru/
9. Globallab. IudpoBas obpa3oBaTenbpHas Cpela COBMECTHOW MPOCKTHON M HCCIIEIOBATEIHLCKON
nesitenbHOCTH. Peskum noctymna: https://globallab.org/ru/#.Yvqw2HZByUk
10. IBLS. HHurennexryanpHasi oOpa3oBarenbHas ruiargopma isi YYCHHKOB M II€IaroroB C
oubmmoTekoi oopazoBarenapHoro kourenra mo ®I'OC. Pexxum noctyma: https://ibls.one/
11. Ismart. YMHBIN TpeHaXEP I MOBBIIIEHUS OLCHOK. Peskum moctyma: https://www.ismart.org/
12. Nativeclass. Cucrema nupoBbIX YPOKOB IO aAHIJIMICKOMY S3BIKY, 0O€CIEYMBAET yCIeX
pebEHka B WIKOJIE, YYUT TOBOPUTH M TOHMMATh AHIVIMUCKUM Kak pOOHON s3bIK. Pexum
noctyma: https://nativeclass.ru/
13. Stratum. UaTemnekryanpHas mkomaa. [ludposas odpazoparenbHas miargopma. IHTepaKTHBHBIC

MOJEIIN. WNupuBunyansHas TPaeKTOpUsL 00y4eHHUS. Pexum
noctyma: http://stratum.ac.ru/ru/education/
14. Uchi.ru. WuTepakTuBHas oOpa3oBaTebHas OHJIaH-TUTaThopMa. Pexum

noctyma: https://uchi.ru/
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