MUWHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOM ®EJEPALLIAA
MunucTepcTBo o6pazoBanusi H HaykH Pecny6aukn Tataperan
Ynpasaenue o6pazosanus Ucnonuureabnoro komurera Kykmopcekoro
MyHHUMNAJALHOro paliona Pecny6anku Tataperan

MBOY "OwTtopma- FOMbHHCKasi cpeaHsis mKoJa'

<ATENLHOY
& A A
357 orPH 8 N\
& 75538

PACCMOTPEHO COI'JTACOBAHO 5 ,

Ha 3acellaHuu 3amMecTUTENb JUPEKTO HEOIBI
METOJIHUECKOrO 1kosisl o YP 7
00beIMHEHHS yUUTENEH o5 ﬂ&% Grita %2 BT CeMeHOB
€CTECTBEHHO- S.M. Pomazamosa 11puKa3 Nel10

MaTeMaTHYeCcKOro LHKIa Iporokon Nel oT «29» asrycra 2023 .

\/541 or «28» aBrycra 2023 .

T.W. Bacunbesa
[Tporokon Nel
ot «25» aBrycta 2023 .

PABOYAS ITIPOTPAMMA
(ID 2241361)

y4eGnoro npeavera «®u3uka. bazoBbiii ypoBeHb»

aus obyvatoruxcest 10-11 kmaccos

¢. Omropma FOmbs 2023



HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, ipencraBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaeparbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS, IUIAHHPYEMbIC
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM 00yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (PU3NYecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU NTPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HBIX pasfenoB. s KadecTBEHHBIX 3ajjady MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromme BhIOOpa (DU3WYECKONW MOJENTU Il CUTYallMH TMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKHU WM B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3NKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHHE.
JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabopaTOpHOro O0O0OpyIOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:
e (QopmupoBaHue HHTEpeca U CTpEeMJIEHUS OOy4aloUuIMxXxcs K HaydHOMY H3YYEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (PU3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3aJlaHHON (u3mueckoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TIPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIBl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpOoCcTh. [lepron n yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIAS KHHEMAaTUUECKUX XapaKTEPUCTHK JIBUKECHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JBM)KEHHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kauenus ). Cuia Tpernsi. Cyxoe Tpenue. Cuia
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKH. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHUUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrUd Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mmosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JAMCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MoOJEKys
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY NABJICHUS ra3a Ha CTEHKHU COCya.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphbl BO3/1yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MamuHax. KoaddunueHT mone3noro aerctBus TertoBoi Mamuuel. [{ukn KapHo u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hupa B JTaTyHHOU TpyOKe MyTéM TpeHHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/1yXa. HacelmeHHbI map. YaenpHas TEIuIoTa mapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuasibl. IlnaBnenue u kpucramnuzauus. YJelbHas
TerioTa riasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATUUECKOM MoJe. [{udekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[IpoBOIHUKY B 3EKTPOCTATHYECKOM IIOJIE.

DnekTpocTaTHdecKasl 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapamiedbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa J1st
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TpPUMECHash MPOBOAMMOCTH MOJIYNPOBOJIHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUcCoIanus. DIEKTPOIIN3.

DNIEeKTpUUYECKHI TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENBHBIN pa3psia. MomHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBAHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



Nzydyenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kiacce OCYHIECTBISETCS € YIETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, HAay4HbIH (akt, rumore3a, (u3nyeckas BEJIMYWHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIMUW Ha OCH KOOPIWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0OMeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH M Ta30B, 3JICKTPUYECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepachusi: BTaXXHOCTH BO3IyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJUJIBHUK, KOHJAUIIUOHEP, TEXHOJIOTUU TOITY4YEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIe
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHATrpEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KJIIACC

Pasnen 4. dinekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
BekTop marauTHOM MHAyKIMH. [I[pyHIMN Cynieprno3niuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
MHAYKIMK. KapTHa TMHUM MarHUTHOW MHAYKLUU NOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBIEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIlPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKunu Papanes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYILAs CHUJIa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl UHAYKIMU OT CKOPOCTHU M3MEHEHUSI MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS 3JI€KTPOMArHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBITI MasTHUK.
Marematuueckuit MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparenre snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennsbIii Tok. CUMHYCOMJANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa ucCHoOIb30BaHUS
AJIEKTPO3HEPTUU B TOBCEHEBHOM JKHU3HH.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeTbHONW CUCTEMBI (IPYXUHHBIM HIIM MaTeMaTHYeCKU
MasITHHK).

Hab6nronenue 3aryxaronux Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEAMHEHUH PE3UCTOpA, KaTYIIKM WHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpEeMEHHOTO TOKAa B LENM M3 IOCJIEN0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u nudpaxius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHEeHHE CBETa B OHOPOIHOM cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yrojl MOJHOIO BHYTPEHHETrO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaromue JHH3BL. ToHKas nuH3a. DOKycHOE paccTosHuEe |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIacCHUYECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTUsI MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHUECKOE MpPUMEHEHHe: (POTOdaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue u mornomenue GOTOHOB IpU MEpExoae aToMa ¢
OJIHOTO YPOBHS SHEPTruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna nmo onpeneneHuio coctaBa paarnoakTUBHOTO u3nydeHus. CoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiusiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmhaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMMH. [IpHKIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bup 3Bé3anoro Heba. Co3Besnus, spkue 3BE3/bl, INIAHETHI, UX BUIMMOE JIBUKECHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajlbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIaBHOM
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yts — Hamia I'anaktuka. [lonoxenne u aukenne Connua B ['anaktuke. Tumnbl
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoii. Metaranaktuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo nostymapus u sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHpa, poib (U3MUECKOH Teopuu B (POPMUPOBAHUHU TPEACTABIECHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIIMMA,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU NIPUPOAE, ACUCTBHUE PaJlMallii Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSCEHUM.

Texnonoeus: TUHUM SJIEKTpONepeiad, FeHepaTop MEePEMEHHOr0 TOKa, 3JEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, IO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpECAaX TPaKAaHCKOTO OOIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM 1€ATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AECATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyIyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QUBMKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYIbTYphl, OCO3HaHHME TIJ00ATBPHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTU HSKOJIOIMUYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH Pa0OTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JCSITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMU JICATSIIBHOCTH 10 IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIC IPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTHI JJTS J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBHUTH U (pOpMyTUpOBATH COOCTBEHHBIC 33]]a9l B 00pa30BATEIbHON NESTEITLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PHU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IOHMCK, aHaJIM3, CHUCTEMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHuU3allMOHHBIX 3aJdad C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHU MTHPOPMALIUH U 1IeJIEBOW ayTMTOPHH, BEIOMPas ONTUMAILHYIO (POpMY IpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallui U CMATYaTh KOHMIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JI€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESATEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXJIOTO0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO ACATENBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTH U (DOPMYITHPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs pacu€THBIX M KAadeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIH;
JienaTh OCO3HAaHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTaTOB JACITCIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHSI MPOTPaMMbl IO (PU3HKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBUKEHHE [0 OKPYXHOCTH, HHEPLUS, B3auMoielcTBUE Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHMs ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipolleccax, dJEKTpU3alus Tej, B3aHUMOJCiCTBHE
3apsoB;



ONKCHIBAaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3HUECKHe BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIIYJIbC Tejla, KUHETUYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOIUTh (POPMYIbI, CBS3bIBAIOUINE JaHHYIO (PU3WYECKYIO BEJIIMYUHY C JAPYTUMU
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPeIHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ], KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O03HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANPsDKEHHOCTh TIOJIS,, MOTEHIMAl, Pa3HOCTh TOTEHIUANOB; TMpPU OMHUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUU TEIUIOBOTO JIBIIKCHHS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKO€e BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEpPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BBIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHX BEITMYMH B BUJIE TAOIHII U TpauKOB, JeNIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoaTh IMpaBuia 0O€30MacHOr0 Tpyda MPHU MPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHaJIN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKHE BEIUYMHBI M (POPMYIBI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LIENOYKY
paccyXKIeHUH C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHS,

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HHTEPHNPETALUU M NPEACTaBICHUS Y4eOHOW U HayudHO-
HOMNYJISIPHOM MH(OPMaIUK, T0JITyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
NoJIy4aeMyro HH(opMaIuio;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUSA 10 (PU3HKE B TOBCEJHEBHOM XKU3HHU JUIs 0OeceueHus
0€e301acHOCTH MpU O0pAIEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ul COXPAHEHUS
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOILEH CpeIe;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U IIJJAHUPOBaTh JEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (U3MYECKHUE SIBIEHUS (IIpOLEecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMHCA 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/ia, €CTECTBEHHAsl U UICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBL: DBJIEKTPUUECKUH 3apsl, cuja TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYUH, WX OOO3HAUECHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHUIIBI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M NApaJIEIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHENHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MacCOBOIO 4YMCIIA,
oCcTyJaTel bopa, 3akOH paguoOakTUBHOIO pachajga, IOpPU 3TOM pa3IMyarh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTam
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (HU3MUECKOW MOJIENbI0, HCIONb3YS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
MPOBOAMTH PACUEThI U OLIEHUBATH PEAbHOCTD MOyYEHHOTO 3HAUYCHUS (PU3NUECKON BETHUNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAIUH, IOTYYSHHON U3 Pa3INYHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI IEHCTBHS MAIINH, MPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3anvaTh
yCIIOBHA UX 0€30MacCHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS M0 (PU3HKE B MOBCEAHEBHOM KU3HU JIsl OOECTIeUeHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TPYIIIE C BHITOJHEHUEM PA3IMYHBIX COI[MAIBHBIX POJIEH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3nKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 brbmmorexa LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartunka 5 bubmroreia LIOK
' https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmioreia LIOK
' P https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHast bubnnorexa [HOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Otobumaroutee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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