MUWHUCTEPCTBO NPOCBEIIEHUS POCCUMCKOM ®EJIEPAIIIN
MuHuCTEPCTBO 00pa30BaHMsl, HAYKH U MOJIOIEKHON MOJUTHKHU
Huskeropoackoii odacTu
AavuHucTpanun [MTHMIBHUHCKOr0 MyHHIHMIAIBHOIO OKPYyTra

MBOY Inasaunckas CIH Ne 2

)
SY
ST~

S
*a P IIKOJIBI
19 7~
i /}

, / 70 2 4
— E[fn{e%o%%pﬁm
BiaguMupoBud
Ipuka3 Ne 73 ot «30»
aprycra 2024 r.

PABOYAA ITPOI'PAMMA

y4eOHOro Kypca «®@usmnka. ba3oBblii ypoBeHb»

11t ooyuatomuxcst 10 kiraccon

p.n. Mnasna 2024-2025 roa



IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YpOBHE CPEAHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHWW M TPEOOBAaHMM K pe3ylibTaram
OCBOEHHUSI OCHOBHOM 00pa3oBaTesibHOM mporpammsbl, npeactaBieHHbIx B OI'OC
COO, a Takxe ¢ ydéroM (enepanbHOl paboyell MporpaMMmbl BOCIUTAHUSA U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30oBaTelbHBIX
OpraHu3anusiax Poccutickon Oenepanuu, peAN3YIOLINX OCHOBHBI€
o0pa3oBaTenbHbIE TPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBleHO Ha (OPMHpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaromiuxcss 10-11 kmaccoB mnpu
oOydeHnn ux ¢u3nkKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IESTEIHLHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanmsim DPI'OC COO «
IUIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pPe3ybTaTaM
OOy4eHMs, a TAKXKE€ YYUTHIBAET HEOOXOAMMOCTb pEATM3AlUU MEXIPEIMETHBIX
CBs3ell (M3UKU C €CTECTBEHHO-HAyYHBIMU YYE€OHBIMU TpenMeramu. B Hel
OTIPENENSAIOTCS OCHOBHBIC LIETH M3Y4YeHHUs] (PU3UKH HAa YPOBHE CPEAHEr0 OOIIEro
o0pa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3HMKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma mo ¢u3MKe BKIIOYAECT:

e IJIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (UM3HKK Ha 0a30BOM YpOBHE, B

TOM 4YHCJI€ IPEIMETHBIE PE3YJIbTAThI MO TOJaM 00YyUYEHHUS;

e coziepkaHue yueOHoro npeamMera «dusuka» mo rogaM o0ydeHusl.

®du3uka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPHUPOJbBI, BHICTYMAas B
KayecTBE y4eOHOro ImpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xarouieM mupe. LkonbHbIN Kype GU3MKH — cUCTEMOOOpa3yOUIi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usnueckoir reorpadueld u acTpoHoMHeEH. lcmonmb3oBaHME W aKTHUBHOE
npyuMeHeHue  (U3MYECKUMX 3HAaHMM  ONpeAeNser XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTW B cdepe HHEPreTUKH, TPaHCIOopTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPUAIOB C 3aJlaHHBIMH CBOMCTBAMH U APYTHUX.
W3ydyenrne ¢u3MKH BHOCHUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa oOydarolmuxcs, B (HOPMUpPOBAHUE YMEHHUU MPUMEHSTh
HAYYHBIN METO/]I MO3HAHUS NP BHITIOJHEHUH UMU Y4E€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢Gu3MKKA JUIsI YPOBHS CpEIHEro oOImero ooOpa3oBaHUs
NOJIOXKEH psAJd HUACH, KOTOpble MOXHO paccMaTpHBaTh KakK MPUHILHUIBI €ro
OCTPOECHHUS.



Hoes yenocmuocmu. B COOTBETCTBUUM € HEH Kypc SBISETCA JIOTHYCCKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3esioB (DU3MKH, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DH3HUKHU.

Hoesn eenepanusayuu. B cooTBeTCTBUM C HEMl Marepuan Kypca (GU3HUKH
o0beAMHEH BOKPYr (Qu3Myueckux Teopud. Beaymum B Kypce sBisieTcs
dbopMUpoBaHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus HOpeANnojaraer HCIOIb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAAa (PU3NYECKONM HAyKH, OCMBICIECHUE CBS3U Pa3BUTHUSA
buzuku ¢ pa3BUTHEM OOIIECTBA, a TakkKe C  MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TPOOIeMaMH.

Hoess npuxnaonmou  uanpasnennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX W TEXHOJOTMUECKUX MPUIIOKEHHIM
U3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu pearn3yercs IOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJIEp)KaHMs, TMOCBALIEHHBIX HKOJIOTMYECKUM NpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTUEM TEXHHKM M TEXHOJOTHWW, a TaKKe OOCYXKICHHS
npo0JIeM palMoHaIbHOTO MPUPOIONOIB30BAHUS U HKOJIOTUYECKON 0€30acHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (PU3WKH Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HopMUpOBAHHME NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHHS (PU3NUECKOU TeopuH, poiu (QyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O NPUPOJE, TIpaHHIAX
OPUMEHUMOCTH TEOpHHl, JUIsi ONUCAHMUSI €CTECTBEHHO-HAYYHBIX SIBJICHUUA H
IIPOIIECCOB).

CHCTEeMHO-/1eSITeIbHOCTHBIN MOAX0/l B Kypce (U3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESTENTbHOCTH O0YyYaroIIUXCs.
Jns 6a3oBoro ypoBHS Kypca (PU3HMKM — 3TO HCIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpAaTOPHBIX padoT,
KOTOpbIE B MporpamMme 1o (usmuke oObEeIWHEHbI B OOLIUMN CIUCOK yYEHHYECKHX
NPAKTUYECKUX palboT. BhieneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4aCTHUKAMU
o0pa3oBaTeIbHOIO TMpollecca MCXONs U3 OCOOEHHOCTEW TIUIAHUPOBAHUSI W
ocHaimieHus kabunera Qusuku. Ilpu »>TOM obecmeunBaeTCcsi OBJIAJICHUE
O0y4aroUMMHUCSl YMEHUSMU MPOBOAUTh KOCBEHHBIE HM3MEpPEHUs, HCCIIECIOBAHMS
3aBUCUMOCTEN (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHE YIENSETCS PEIICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3aaa4. [Ipu 3TOM 111 pacu€THBIX 3a/1ady NPUOPUTETOM SIBIISIIOTCS 3aJa4y C SBHO
3aJlaHHON (PU3MUECKON MOJIENbIO0, TTO3BOJISIONINE MPUMEHATh N3YUECHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjliela Kypca, TaK W HHTETPUPYS 3HAHUSA W3
pa3HbBIX pasnienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/aHUS HA
0o0ObsSICHEHHE TpOTeKaHUs (PU3UYECKUX SBJICHUM W TPOILIECCOB B OKpYXKAlOIIeH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MoOJenu Uil CUTYyalluu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY oOOecIedeHnto ydeOHOro mporecca 0a30BBI ypOBEHb Kypca
bU3UKHA HA YPOBHE CPEIAHETO OOIIEro 00pa3oBaHUs JODKEH U3Y4aThCs B YCIOBUSX
NpeIMETHOro0 KaOuHeTa (U3MKK WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NPEIMETOB €CTECTBEHHO-HaydHOro Ikia. B kaOuHere (QU3MKU JOMKHO OBITH
HEe0OXoIMMOe J1abopaTOpHOE OOOpYAOBAaHWE ISl BBITIOJHEHUS YKA3aHHBIX B
nporpaMme mo (PU3UKe yYeHUYECKHUX MPaKTUYECKUX paboT U JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHcTpanimoHHoe o0opyaoBaHue (QOpMUPYETCSI B COOTBETCTBUHU C
NPUHIIATIOM MUHUMAJIBHOM JOCTAaTOYHOCTH M 00ECIeYMBAaeT IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (DU3UKE KITFOUEBBIX JEMOHCTPAIMA IS
UCCJIEIOBAHUSA  W3Y4YaeMbIX SIBICHUH W  MPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpyqOBaHHE [JI1 YYCHUYECKHX MPaKTHUECKUX pPadboT
dbopMupyeTCs B BUAC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarOIIMXCS. TeMaTHYECKHE KOMILIEKTHI
71a00paTOpPHOTrO OOOPYIOBAHMUS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IM(PPOBBIX JTabOpaTOpuil.

OCHOBHBIMHM LIETSIMU U3Y4YeHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBIISFOTCS:

e popMUpOBaHHE WHTEpPECAa W CTPEMIICHHS OOYYaromuXxcsi K HayqYHOMY
W3YYCHHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHUE TPEJCTABICHUN O HAYYHOM METOJE MO3HAHWS W (HOPMHUPOBAHHE
MCCJIEIOBATEIBCKOI'0 OTHOIIIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PEHHSI KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e popMupoBaHHME YMEHHH OOBSICHATH SBJICHHS C  HCIIOJIb30BAaHUEM
bu3MUecKNX 3HAHUI 1 HAYYHBIX J0KA3aTeIbCTB;

e popMUpOBaHNE TPEACTABICHUM O PO (PUBUKU JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHue ATUX Ieiell o0ecriedyuBaeTCsl PeIIeHUEM CIEAYIONUX 3ajad B

npoliecce u3ydeHus Kypca (pU3uky Ha YpoOBHE CpeHero oo1ero oopa3oBaHus:



o IPUOOpPETEHNE CUCTEMBI 3HAHUI 00 OOIMX (HU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHWKY, MOJEKYJSIpHYI0 (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U JIIEMEHTHI aCTPO(PH3UKH;

e popMUpOBaHME YMEHHH TPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIS
OOBsICHEHUS (PU3WYECKUX SABJICHUH B TIPUPOAE H JUII TPUHITHSI
MPAKTUYECKUX PEUICHUHN B MMOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB PpEIICHWS PAa3JIMYHbIX 3a7a4 C SIBHO 3aJaHHOM
dbuzuyecko MOENbI0, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3faHue (pU3nUecKoil MO/IeNH, aICKBaTHOW YCIIOBUSIM 3a/1a4H;

e IOHUMaHUE (PUIUYECKUX OCHOB W MPUHIMUIIOB JCHCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJIaJICHHE METOJAaMH CaMOCTOSITEIbHOIO IJIAHUPOBAHUS W TPOBEICHUS
(bU3UYECKUX AKCIEPUMEHTOB, aHAlIM3a W MHTepIpeTanuu uHPOpMaIuu,
OIpEEIICHHsI IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIJaHHE YCJIOBUW MUIS Pa3BUTHUS YMEHHH IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOM JIESITETbHOCTH.

Ha w3ydenne ¢usukm (6a30BBI ypOBEHb) HAa YPOBHE CpEAHErO OOIIero
oOpazoBanus oTBoauTCs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HE/IENI0), B
11 kiacce — 68 yacos (2 yaca B HefIeIIO).

[Ipennaraemspiii B mporpamMme Mo (U3MUKE TMepeyeHb JadopaToOpHBIX U
MPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAHHBIM, YYHUTENb JEIIaeT BHIOOP
NpoBEACHUSI JIa0OpPaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIAYAIbHBIX
O0COOCHHOCTEH 00yJarOIUXC.



COAEPKAHUE OBYUEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupone. HayuHbie MeTOIbl NO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B IMPOLECCE IO3HAHMUS MPUPOIBI.
DKCIIEpUMEHT B (PHU3UKE.

MopnenupoBanue (pU3MYECKUX SIBJICHUNA M TpoueccoB. HaydHble rumoresbl.
du3nyeckre 3aKOHbl U TEOpHUH. ['paHUIbl MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLMI COOTBETCTBHSI.

Ponp u mecto ¢usuku B PopMUpPOBAaHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIC
JATUYHKHU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHKECHMUS.
Cucrema orcuéra. TpaekTopus.

[lepemelenre, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpEHHE MaTepHaJbHOM TOYKH, UX MPOEKIIMM Ha OCH CHUCTEMBbI KOOPIWHAT.
CroxeHune nepeMelieHnil U CI0KeHNEe CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEWHOE ABWkKeHHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHUs, IyTH U T[epeMelleHus
MaTepuaJIbHON TOYKH OT BPEMEHH.

CBobOoniHOE majieHue. Y CKopeHre CBOOOHOIO MaAeHUsl.

KpuBonmuuenHoe  nBwkeHue. J[BWKEHHME  MaTEpUAIbHOM  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM MO MOAYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAS
ckopoctk. [lepuon u yacrora odpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4yeckre yCTpPOCTBA M MPAKTUYECKOE MPUMEHEHUE: CHOUIOMETD,
JBI)KECHHE CHApPsA0B, LICTIHbIE U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALUS KHUHEMAaTUYECKUX XAPaKTEPUCTUK
JBHKCHHS.

[IpeoGpazoBanre ABMKEHUH C UCIIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaeHne Ten B BO3AYyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HaOnronenue ABMKEHUs Tena, OPOLIEHHOr0 MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHne yckopeHusi CBOOOHOTO MaCHHUS.

Hanpasnenne ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, 1abopamopusie padbomul

M3yueHne HEpaBHOMEPHOI'O JIBWXKEHUS C LIEJIBI ONPENEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBaHue COOTHOWIEHUSI MEXAY MNYTSIMHU, MPONUACHHBIMU TEJIOM 3a
IIOCJICOBATENIbHBIE pPABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JNBW)KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBMKEHUS IIapUKa B BSI3KOU KUJIKOCTH.

N3ydyenune NBUKEHUA Tena, OpOIIEHHOr0 FTOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipuaiun  orHocurenbHocTH  l'ammnes.  lIlepseiii  3akoH  HeroTona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cwi. Bropoit 3akon HeroToHa
JUIsl MAaTEpUaIbHOU TOUKHU. Tperunitl 3akoH HproTOHA 111 MaTe€pUanbHBIX TOUEK.

3akoH BcemupHoro Ttsaroreus. Cuia Tsbxkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus, kadenusi). Cuna tpenust. Cyxoe
Tperue. Cuiia TpeHUsI CKOJIbKEHUS U cujia TpeHus nokos. Koaddumment tpenus.
Cuiia conpoTUBIIEHUS NPH IBUKEHUU TEJA B AKUJKOCTH WIIH Ta3e.

[TocTynarenbHOE U BpalaTebHOE ABHKEHUE a0COIFOTHO TBEPAOIO TENa.

MoOMEHT cHIbl OTHOCHUTENBHO OCH BpameHusa. llnedo cuibl. YcmoBus
paBHOBECUS TBEPIOTO TEA.

TexHuuecKkne YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOALIWIHUKY,
JIBUOKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepuu.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TE.

Bropoi1 3axkon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JieOopMaliuu.

HesecomocTts. Bec Tena rmpu yCKOpEeHHOM MOIBEME U TaJICHUU.

CpaBHEHUME CUJI TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBECUS TBEPAOro Tena. Buabsl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3ydenune nBuxeHust Opycka 1o HakKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAKOIIUX B MPYKUHE H
PE3UHOBOM 00pasiie, OT ux nedopmaruu.

HccnenoBaHnue yCIOBHM paBHOBECHS TBEPAOrO Tela, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3akonbl coOXpanenus 6 mexanuke

NmMnynsc MarepuanbHOW TOYKM (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NmMmnynec cHiibl M M3MEHEHHE HUMITYJIbCA Tela. 3aKOH COXPAaHEHWs HMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Pabota cuibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi MaTepHallbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTHH.

[ToTeHunanbHas DHEPIUSl. [TorennuanbHas SHEprus YIIPYTO
nedpopMupoBaHHON  mpyxkuHbl. [loTeHnmanbHass 3Heprusi Tena  BOJIU3H
MOBEPXHOCTH 3EMJIH.

[loreHmanbHble W HEMOTCHIMAJIbHBIE  CHUJIBL CBsi3b  paboOTHI
HEITOTEHIHAJIBHBIX CUJ C HM3MEHEHHEM MEXaHMYECKOM JHEPrUHM CHCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAHUYECKON IHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eCcKre yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHMsI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon moTeHMaNbHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomul

N3ydyenune abCOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHUYEeCKOW SHepruu
T€Jla Ha PUMEPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJiekyJsipHasi pu3MKa ¥ TEPMOAUHAMUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW T€OPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe naBwkenue. Auddysus. Xapakrep ABHKEHUS W
B3aUMOJICCTBUA YacCTHUI[ BenecTBa. MOJEIN CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelneil. Macca u
pa3Mepsbl Mosekyi. KonnuectBo Bemectna. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temrmieparypa u e€ usmepenue. [llkama temmneparyp
Llenbcus.



Mopgens  upeanbHOoro raza. (OCHOBHOE YpaBHEHHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUAEAbHOr0 rasza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeoHEeW KWHETUYECKOM SHEPruu TEIUIOBOrO0 JBWXEHHMS dacTul rasa. [llkana
temrieparyp KensBuna. ['azoBbie 3akoHbI. YpaBHeHue Menneneesa—Knanelpona.
3akoH /lanbroHa. M3omponecchl B UACAIBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTtBa. ['paduueckoe mnpencTaBiIeHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
nu3obapa.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUM.

OnpiThl 0 AMPHY3UN KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO ABHKEHHUSI.

Mopens onbita I TepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJEHCTBHUS.

Mogens, HIUTFOCTPUPYIOIIas IPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHHWE COCTOSHHA HJEAIbHOIO Tasa,
U30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie pabomol

Omnpenenenue mMacchl BO3/lyXa B KJIIACCHOM KOMHAT€ HAa OCHOBE M3MEpPEHUU
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenenoBanne 3aBUCUMOCTH MEXKY TapaMeTpaMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMonuHamuueckas cucteMa. BHyTpeHHsIsT 3HEprus TEpMOAUHAMUYECKOU
CUCTEMBI U coco0bl €€ n3MeHeHusi. KonnuecTBo TemioTsl U padbora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJAEaJbHOr0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIy4YECHHE. Y JeNbHAsA TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoTel npu Temionepeaaye.

[Tonsitue 00 amuabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHnre mepBOro 3akoHa TEPMOJIMHAMHKHU K H3omporeccaMm. ['paduueckas
UHTEpIpeTaIys padoTkl rasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTuMocTh TpOIIECCOB B MPHUPOIE.

TemnoBble MaivHbl. [IpUHIUIIBI AEUCTBUS TEIUIOBBIX MAILIMH.
[IpeoOpa3zoBanus SHEpruM B TEIUIOBBbIX MamuHaX. KoadduimeHnt mnonaezHoro
neiictBus TtermoBol mammHbl. [ukn KapHo u ero koadduimeHT mojae3HOoro
JercTBUsL. DKOIOrnYecKue NpoOIeMbl TEIIOIHEPTE€TUKH.



TexHu4yecknue YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEW JHEpPruM Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku u3 OYTBUIKM TOJl JIEWCTBHEM CXaTOro BO3[yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTpAIIH).

W3MeHeHne BHYTPEHHEHN 3Hepruu (TeMIiepaTypsl) Tena Mpu Terionepeaaye.

OneIT 1Mo anuabaTHOMY pacCIIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNs BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii akcnepumenm, 1abopamopmusie pabomeol

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepezammnvie cocmoanusn eeuyecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KoHjeHcanus. Vcnapenue u kuneHue. AOCOMOTHAS U
OTHOCUTEINIbHAsL BJIQXHOCTh BO3Ayxa. HackllmeHHbl map. YjenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JTaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMeHHble Marepuanbl. [lnaBienuwe u
KpUCTAJIU3aIus. Y qeinbHas TemioTa miasienus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OajaHca.

TexHu4yeckre YCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaOB, B
TOM YHUCJIE HAaHOMAaTEPUaIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu NoOHM>XEHHOM J1aBJICHUHU.

CniocoObI U3MEpEHUs BIAXKHOCTH.

HaOmntoneHre HarpeBaHus U IJIaBJICHUS] KPUCTAJTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

M3MepeHre OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

Pa3nen 4. DiiekTpoAuHAMH KA
Tema 1. Inekmpocmamuka
Onektpuzanusi Ted. OJEKTpUYEeCKUid 3apsan. JlBa Bula 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, TUANEKTPUKU W TIOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
AIEKTPUUECKOT0 3apsija.
B3aunmopelictBue 3apsaaoB. 3akoH KynoHa. ToueuHbI 3I€KTPUUYECKUI 3apsi.
Dnektpuueckoe nojie. Hanpsok€HHOCTE anekTpudeckoro noss. [Ipuanmn



CYNEPHO3ULUN AJIEKTPUUYECKUX Tosiel. JIMHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  snekrpocraruueckoro  mons.  [lorenmuman.  PasHocthb
MOTCHIMANOB. [IpOBONHUMKM W JMAIIEKTPUKA B 3JEKTPOCTATUYECKOM MOJIE.
JlvpnexkTpuyeckass MpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh MJIOCKOI0 KOHAEHCATOpA.
DHeprus 3apsHLKeHHOr0 KOHAEHCATopa.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AIEKTPOMETpP, DJEKTpOCTaTHUeCKas 3al[uTa, 3a3eMJIEHHE DJIIEKTPONpUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIlllapaT, CTPYWUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IPUHIUI IEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TTOJIE 3aPSIKEHHBIX TEl.

[IpOBOJTHHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPAEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCaTopa OT IUIOWIaau
IJTACTHH, PACCTOSHUS MEXKAY HUMU U IUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHpKEHHOr0 KOHAEH CaTopa.

Yyenuueckuii axkcnepumenm, 1abopamopuslie pabomol

N3mepenue 3JIeKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 31exkmpuueckuit mok. Toku 6 paznuunsix cpeoax

OJIEKTPUYECKAM TOK. YCJIOBHUS CYIIECTBOBAHMS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [IocTOSAHHBIN TOK.

Hanpsbxenne. 3akon OMa J1st yyacTKa LEMu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIETBHOE, CMENMIAHHOE COCTUHEHNE ITPOBOIHUKOB.

Pabora onekTpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIEKTPUUECKOTO TOKA.

DIIEKTPOABIKYIIAS] CHIIA U BHYTPEHHEE CONPOTUBIICHUE NCTOYHHUKA TOKA.
3akoH Oma JJ1s1 TOJIHOM (3aMKHYTOM ) 2yieKTprudeckoi 1enu. KopoTkoe 3aMmbIkaHKe.

OJIEKTPOHHAsI ~ IPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAILJIOB OT TemMIepaTypbl. CBEpXIIPOBOAUMOCTD.

DnekTpuueckuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpOBOJHHUKHY. CobOcTBeHHas u MpUMECHas MIPOBOJAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DOneKkTpuyecKkuidi TOK B pacTBOpax M paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS TUCCOLUALIMS. DIIEKTPOIIH3.



DnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATENIbHBIM
pazpsan. Monuus. [Inazma.

TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: aMIIepMETp,
BOJIETMETP, PEOCTaT, HMCTOYHUKH TOKa, »JJEKTpOHArpeBaTelbHble MPHOOpPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBII JTHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HATIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHAPUUECKUX MPOBOJHUKOB OT JJIUHBI,
IUTOLIA/IM MONIEPEYHOr0 CEYEHUSI U MaTepHraa.

CMemaHHOE COeTMHEHUE TPOBOIHUKOB.

[Ipsmoe w3MepeHue dIeKTpoABWXKylled cuibl. KoOpoTkoe 3ambIKaHue
rajqbBaHMYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

3aBUCHUMOCTH COIPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3pss ¥ IpOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSSI MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, 1abopamopusie pabomeol

N3yueHne cMEIaHHOT O COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3MeKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA UM €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HabOmronenne auekTpoiaunsa.

MesxknpeaMeTHbIe CBA3H

N3ydyenune kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIisieTCs €
y4ETOM COJEPIKATENIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMH MAaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpauu ¥ TEXHOJIOTUH.

Meowcnpeomemnvie nonsmusi, CBI3aHHbIE C M3YYEHHEM METOJO0B HAay4YHOIO
NO3HAHUS: SIBJIECHUE, HAay4yHbId (akT, rumoresa, (puanyeckas BEIUYHMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHUE CUCTEMbl YpaBHEGHHMM, JWHEWHas (YHKIHUA,
napabosa, runep6oia, ux rpaduKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKINN Ha OCU KOOPJAUHAT, CII0)KEHUE BEKTOPOB.

buonoeusa: mexanuueckoe NBHKEHHE B JKUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAAYH, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUUECKUE SIBJICHUS B AKUBOI PUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEII, KUAKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOJUTHUYECKAS AUCCOLMALINS,
rajbBaHHKA.

l'eocpaghus: BIaXXHOCTH BO3yXa, BETPHI, OApOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE JABUKEHUN C UCIIOJIIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIMIIHUKN, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JpYyrue), JIBUTATENb BHYTPEHHETO
CropaHusi, maponasi TypOuHa, ObBITOBON XOJOAWIbHUK, KOHAUIIMOHEDP, TEXHOIOTUU
MOJIYYEHUSI COBPEMEHHBIX MAaTEpHaJIOB, B TOM WYKCJIE HaHOMATEpHAIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPOIPHUOOPOB,
KCEpOKC, CTPYUHBIH HIPUHTED, AIEKTPOHArPEBATEIbHbIE pUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3jen 4. DiieKTpoAUHAMUKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUSA

[locTositHHBIE ~ MarHuThl.  B3auMOAENWCTBHME  TNOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM WHAYKUMH. [IpuHoun cynepnosunuun
MAarHuTHBIX Moned. JIMHMM MarHuTHOM MHAYKUMU. KapTWHa JWHWKA MAarHuTHOU
VHIYKLIHAH MOJIS TOCTOSHHBIX MarHUTOB.

MarnutHOe 1TOJIE TPOBOAHMKA C TOKOM. KapTuHa JIMHUN WHAYKUHAU
MAarHuTHOI'O MOJI JUIMHHOIO IIPSIMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoneicTBue NpoBOJHUKOB C
TOKOM.

Cuita Amnepa, e€ MOAyJIb U HalpaBJICHUE.

Cuina Jlopenna, e€ MoayJib U HampaBJieHUE. [[BbKeHUE 3apsHKEHHON YaCTHUIIbI
B OJTHOPOJIHOM MarHuTHoM mose. PaGora cuibl Jlopenna.

SIBeHne DJIEKTPOMAarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHWTHOM
UHAYKIAHW. OJIEKTPOABIKYLIAs CWIA MWHAYKOAHW. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe Tmose. DJIEKTPOIABIKYIIAsA CUla HHAYKIUU B
IIPOBOJHMKE, JBWKYIIEMCS IIOCTYIIATEIBHO B OAHOPOJHOM MAarHUTHOM I10JI€.

[IpaBuno Jlenna.

NHAyKTUBHOCTb.  SIBIIGHHME CaMOMHIAYKLUMH. OJIEKTPOABWXKYIIAS  CHJIA
CaMOMHIYKLINH.

OHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckrue YCTpOHMCTBA M MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MarHuThbl, OJJIEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITyYKa MATHUTHBIM T1OJIEM.

JIvHUM MHIYKIUA MAarHATHOTO TTOJIS.

B3aumopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME AEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenuna.

3aBUCUMOCTh 3JIEKTPOABHKYIIEH CUJIbI MHIYKIMU OT CKOPOCTH M3MEHEHUS
MAarHMuTHOTO IMOTOKA.

SIBiieHME CaMOMHAYKIIH.

Yyenuueckuii akcnepumenm, 1abopamopusie pabomeol

W3yueHrne MarHUTHOTO MOJI KaTYIIKHA C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHON MHYKIUU.

Pa3nen 5. KoreOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUA

KonebarenpHass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHE  KoieOaHUs.
INapmonnyeckue komnebanms. [lepuonm, wactora, amrumrynga u (aza xoieOaHU.
[Ipy:XHHBIN MasgTHUK. MaTeMaTu4ecKnid MasTHHUK. Y paBHEHHWE TapMOHUYECKHUX
kosneOanuii. [IpeBparnienue s3Heprum Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebatenbHplii KOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYype. AHAJIOTHS MEXIY MEXaHUYECKUMU U
ANEKTPOMAarHUTHBIMU KojeOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPruu B UJEATBHOM KOJIEOATEIHbHOM KOHTYpE.

[TpencraBienue o 3aTyxarolux KosueOaHUsX. BbIHYX1€HHbIE MEXaHUYECKHE
kosiebanus. Pesonanc. BeiHyK€HHbBIE 2JIEKTPOMAarHUTHbBIE KOJIEOAHMUS.

[lepemennbiii TOK. CHUHYCOMIAIBHBIA MEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHE CHUIBl TOKa W
HaANPSHKEHMSL.

Tpancpopmarop. IIpousBoactso, nepenaya U NOTPEOICHUE AIEKTPUUYECKON
JHEPruu. DKOJOTHYECKHE PUCKH IIPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. Kymprypa
UCITOJIb30BAHUSA JIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HU.

TexHu4yeckue yCTpOWCTBA M IIPAKTHYECKOE IMPUMEHEHHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONEepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoieOaTenbHOM cHucTeMbl (IPYXKUHHBINA WM
MaTEeMaTHYECKU MasTHHK).



Habmronenue 3aryxaromux KojaeOaHuH.

HccnenoBanne CBONCTB BRIHYKICHHBIX KOJICOAHUH.

Habmronenne pe3onanca.

CBOOOTHBIE PTIEKTPOMATrHUTHBIE KOJICOAHNS.

OcuuitorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COCIUHEHUU PE3UCTOpA, KaTYIIKH
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TUHUM 3EKTpOonepeaauHn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomeol

HccnenoBanne 3aBUCHMOCTH TEPUOAA MAIBIX KOJeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne TmEPEeMEHHOT0 TOKa B I1ENM U3  MOCJIEI0BATEIIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpoMaZHUMHbLE 6OJIHbL

Mexanuueckue BOJHBI, yclioBUs pacmpoctpaHeHusi. llepuon. CkopocTb
pacrpocTpaHeHuss M JJMHA BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WNutepdepentus u audpaxiiys MeXaHUIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI M3JyUYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, TONsIpu3aIus, nudpakims,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIUNBI paANOCBA3U U TeNeBUeHUS. Pagnonokausi.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEJIbI.

TexHu4yeckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTHKa B TEXHHUKE M MEIHUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neub.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHEHHE MOMEPEUHBIX U TIPOOJIbHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmtonenue orpaxkeHus: ¥ MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune narepdepenimm u nudpakiinu MEXaHUIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGntonenue cBsizu TpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYIOU U
YaCTOTOM KOJICOaHUH.



HccnenoBaHne  CBOMCTB ~ JJIEGKTPOMArHUTHBIX  BOJIH: OTPaKEHHUE,
npesioMIICHHE, MoNspu3anus, udpakius, HHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsaMOIMHENHOE pACIPOCTPAHEHUE CBETA B
oaHopoaHou cpexne. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxkeHHUsi cBera. [locTpoeHune n3o0pakeHuii B
IUIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHHS CBETa. AOCOTIOTHBIN MMOKa3aTeNb
npenomieHus. IlonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroja IMOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceera. CinoxHbIi cocTaB 6emoro cera. L[Ber.

CobOuparomiue u pacceuBaronide JuH3bl. ToHkas muH3a. DokycHoe
paccTosIHME W ONTHYecKash cujla TOHKOM JuH3bl. I[locTpoenue wuzoOpaxeHUil B
coOuparolux U paccewBaromux auH3ax. Gopmyna TOHKON JUH3BL. YBETUYCHUE,
JaBAEMOE JINH30M.

[Ipenenbr n(PpUMEHUMOCTH T€OMETPUUYECKON ONITHUKHU.

BonnoBas onrtuka. HWurepdepenius cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMIONEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEPGEpPEHIIMOHHON
KapTHUHE OT JBYX CUH(a3HBIX KOT€PEHTHBIX UICTOUHHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YcioBue HaOMOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAaJ€HUH MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUu(GPaKIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doroamnmnapaT, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOISPOUSI.

Jlemoncmpayuu

[IpsiMONIMHEHHOE pACTIPOCTPAHEHHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
OnTuyeckue npuOOpsHI.

[TonHOE BHYTpEeHHEE OTpaxkeHne. Monens CBETOBOAA.

HccnenoBanue cBOWCTB U300paXkKeHUM B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeIECKoMna.

Habmronenue uarepdepeHimm cera.

Hab6nronenne nudpakium cBera.

Habmronenne nucnepcuu cBera.

[TonydeHue crnekTpa ¢ MOMOIIBIO MTPU3MBI.

[Tony4yeHue crekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEHIETKY.

HaOGmtonenue nonsipusanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomeol



M3MepeHnue rnoka3aress NpeloMIICHUs CTEKIIA.
HccnenoBanue CBONCTB N300payKEHUI B JIMH3AX.
Habmronenne nucrnepcuu cBera.

Pa3jen 6. OCHOBBI clielIUAJIbLHON TEOPUH OTHOCUTEJIBLHOCTH

I'paHunel NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocrymarel
CIIELIMAJIbHOW TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIBHOCTH DWHILITEMHA.

OTHOCUTEIBLHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJIECHUE BPEMEHHU U COKpaIlECHUE
JUTHBL.

DHeprusi U UMITYJIbC PEISITABUCTCKON YaCTHUIIBI.

CBs13b MacChl C 3HEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
IIOKOSI.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyrna [1nanka cBsi3u sHEpTUM POTOHA C €0 YACTOTON. JHEPrus
U UMIyJbC (poToHA.

OTtkpsiTue u uccienaoBanue Gororddexra. Onbitel A. I'. CtoneroBa. 3akOHbI
dbotoaddexra. YpapHenue DiHmTeHa maist porodddekra. «Kpacnas rpanuia
dbotoaddekra.

JaBnenue ceeta. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHu4yeckre yCTpPOWCTBA W MPAKTUYECKOE MpPUMEHEHUE: (POTOIIEMEHT,
dboTogaTuMK, colHeUHasi OaTapes, CBETOUO/I.

Jlemoncmpayuu

®oTod¢(dHeKT Ha YCTaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO GpoTorddexTa.

Ceeronnoy.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -HaCTHIL.
[Inanerapnas mogens aroma. Iloctynatel bopa. M3nydenwe u moriomieHue
(GOTOHOB mTpU mMepexo/e aToMa C OJHOTO YpPOBHSA JHEPruu Ha Apyrou. Buasl
criekTpoB. CHEKTp ypOBHEHN 3HEprun aToMa BOI0OPO/a.

BonHoBbie cBoMicTBa yactull. Bonusl ne bpoiina. KopnyckynisipHO-BOIHOBOM
TyaJIU3M.

CHOHTAaHHOE U BBIHYXJAECHHOE U3TTyYCHUE.

TexHudyeckre YCTpONCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIM
aHau3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Omnpenenenue IIMHBI BOJIHBI JIA3€pa.
Habnronenue nuHeR4aTbIX CIEKTPOB U3TyYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
Hab6nronenue nuHeivyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopna 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydenus. CBoiictBa anbda-, Oera-, TaMMa-U3Ty4EHUS.
Bisinue paaioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oromnsl.
Anbda-pacnaa. OIEKTpOHHBIM U TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacnajia.
DHeprus CBsA3M HYKJIOHOB B sifipe. S aepubie cuibl. Jlegekt Macchl siapa.
SAnepHble peakuuu. JleneHue u CUHTE3 A1ep.
SAnepnsnii peaktop. Tepmosimepubiii cuaTe3. IIpoOiieMBl M IEPCIICKTHBBI
AIEPHON DHEPTETUKH. JKOJIOTHUECKNE ACTIEKThI IAEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.
Mertozab! HaOMIOIEHUS ¥ PETUCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIE B3aUMOICUCTBUSA. ENMHCTBO (hM3MUECKOM KapTUHBI MUpA.
TexHu4yeckre yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHas 6omoOa.
Jlemoncmpayuu
Cu€TynK MOHU3UPYIOLINUX YACTHULL.
Yuenuueckuii skcnepumenm, 1abopamopmusie pabomol
HccnenoBanue TpekoB yacTull (110 rOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHThI ACTPOHOMUHU U ACTPOPU3UKHU

Otanel pa3BUTHS acTpoHoMuu. [IpukiaiHOE 1 MUPOBO33PEHYECKOE 3HAUECHHUE
ACTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, spkue 3BE3/bI, IUJIAHETHI, X BUIUMOE
JIBHOKCHHC.

ConHeyHas cucTemMa.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun CosiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU. Jluarpamma «CHEKTpajabHBIA Kiacc —
CBETUMOCTB». 3BE3AbI TJIABHOM IIOCJICAOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JIJIA 3BE3[] IJIaBHOM MOCIEA0BATEILHOCTU. BHyTpeHHEe cTpoeHue



3B&31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Boionuu CoiHua u
3BE31. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii I[Tyte — Hama T'anaktuka. Ilonmoxkenue u aBwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B AApax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab60ma. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PenmnkroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeméunsie mpoOiemMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HaOnroneHust HeBOOPYKEHHBIM TJIa30M C HCIMOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI OpeelIeHHUs TMOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOrO MONYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JIynsl, miuaner, Maeynoro I1ytu.

O0o0maromniee NOBTOpeHne

Ponb Qu3ukun U acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M ATUYECKOU cepax NesTeTbHOCTH YEeIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUU B COBPEMEHHOW HAyYHON KapTUHE MHUPA, pOJib (U3HUECKON TEOPUHU
B (opmMupoBaHMM TpEACTAaBICHUA O (PUIMYECKOM KApTHUHE MHUpPA, MECTO
dbu3znyueckoil KapTUHBI MHUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBIsieTcs C
YYETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMu MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpauu 1 TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYy4HOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MUECKas BEIMYWHA, 3aKOH,
Teopusi, HaOJIIO/IeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIE/Tb, U3BMEPECHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKUMHA HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, MNPU3HAKK MOAO0OUS TPEYroJbHUKOB,
omnpeJieNIeHne oAU I0CKUX GUryp u oobEmMa Ter.

buonoeusa: »nektpuueckue SBICHHS B JKUBOW MpHUPOJE, KojieOaTeabHbIE
JIBW)KEHUS B )KUBOW NPUPOJIEC, ONITUYECKUE SBJICHHS B )KUBOWU NPUPOJE, AEHUCTBUE
paananuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYpa TBEPIBIX
TE1, MEXaHU3Mbl OOpA30BaHMS KPHUCTAIUYECKON pEHIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eoepaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJle)Kd MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3eMJICTPSCCHHMIA.

Texnonoeus: JWHUUA DIICKTpPOIIEpeady, TEHEpaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTENb, WHAYKLIHMOHHAs I1€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anteHHa, teinedoH, CBY-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pusnka» Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus (0a30BbI ypPOBEHB) JIOHKHO OOECIEUUTh JOCTHKEHUE CIETYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS Y4eOHOTO mnpeamera «Du3nKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYdYalomMXCsl PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3ULMUEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHMH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO O0O0IIecTBa, paCIIMPEeHUE KU3ZHEHHOTO
OTIBITA W OMbITA JEITEILHOCTH B IMPOIECCE PEaTM3aIlii OCHOBHBIX HAIPABJICHHM
BOCTIMTATENbHOMN JAESITETbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKOMN TO3UITUN 00YJAIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT0 YIEHA POCCUHUCKOr0O OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIEYEIIOBEUECKNX TYMAHUCTUYECKUX |
JIEMOKpPATUIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECax TPakJaHCKOTO
00IIIeCTBa, y4acTBOBATh B CAMOYTMPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlNu;

yYMEHHUE B3aUMOJICHCTBOBATH C COIMAILHBIMU HHCTUTYTAMH B COOTBETCTBHUU C
uX (PYHKIIUSAMU 1 HA3HAYCHUEM;

TOTOBHOCTBH K TYMaHUTAPHOW U BOJIOHTEPCKOM IS TEIBHOCTH;

2) MAaTPUOTHYECKOTO BOCITUTAHMS

c(hOpMUPOBAHHOCTh poccuiickoit IpaKIaHCKON UJCHTUYHOCTH,
NaTpPUOTU3MA,

[IEHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSIM
poccuickuX yu€HbIX B 00J1acTh (PU3UKHU U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OLIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPHUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESTENbHOCTH YYEHOT0;

OCO3HAHME JTUYHOTrO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHNE K MUPY, BKIIIOYasi 3CTETUKY HAYIHOTO TBOPUYECTBA,
npucyuiero (pu3n4ecKo Hayke;



5) Tpya0BOr0o BOCIUTAHMS:

MHTEpPEC K pa3inyHbIM cdepam NpodeccCHOHATBLHON NeITebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTU
(Gbu3MKY HA TIPOTSKEHUU BCEH JKU3HM;

6) 3K0JIOrHYeCcKOro BOCIUTAHUSI:

C(OPMUPOBAHHOCTD HKOJIOTUYECKOM KYJIbTYpPbl, OCO3HAHHE TJI00ATBHOTO
XapaKkTepa HIKOJIOTHYECKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUIM B OKPYKAIOIIEHN Cpelle HA OCHOBE
3HAHUS LEJIe YCTOMYMBOrO Pa3BUTUS YEJIOBEUECTBA;

pacuIupeHue OImbITa JACSITEIbHOCTH HKOJIOTHYECKOM HaNpaBI€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PU3UKE;

7) MeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YpOBHIO pa3BUTUS HU3UUECKON HAYKHU;

OCO3HAHME WEHHOCTUM HAay4YHOW JEATEeNIbHOCTH, TOTOBHOCTH B IpoOIlEcCce
U3ydeHus: (QU3MKH  OCYIIECTBIISITH  MPOEKTHYID W HUCCIENOBaTEIbCKYIO
NEeSATENbHOCTh MHANBUYAIIBHO U B TPYIIIIE.

METAINNPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble JJornueckue JaelcTBUA:
CaMOCTOSITETbHO  (OPMYJIHMPOBATH W aKTyallU3UpoBaTh  MpoOliieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LEIU NCATEIBbHOCTH, 33J1aBaTh MApPaMETPbl U KPUTECPUHU HX
JIOCTHKCHMS;
BBISIBJISITH  3AKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIaH pEIICHUs] MPOOJEeMbl ¢ y4ETOM aHaIM3a MMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JEATENbHOCTH;
KOOPJMHUPOBATh U  BBINONHATH pabOTy B  YCIOBHUSX  PEATLHOTO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATHBHOE MBIIJICHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIeM.
Bba3oBble ucciie1oBaTeIbCKHeE 1eiiCTBHA

BJIQ/ICTh HAYYHON TEPMHHOJIOTHEH, KIFOYEBBIMU MOHATUSIMHU U METOIaMU
(bu3znyecKon HAyKu;



BJIQJICTh HaBBIKAMH YY€OHO-HCCIICIOBATEIBCKONW U TIPOCKTHOW JCSITEILHOCTH
B 00Osactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pEIIeHUS 3a1ad (U3UYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB TTO3HAHUS,

BJIQJICTh BHUJAMU JICATCIHHOCTH 110 TIOJYYCHHIO HOBOT'O 3HAHHUsS, €ro
UHTEpIpETallii, MPeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHNN y4€OHBIX ITPOEKTOB B 00s1acTu (pu3uKw;

BBISIBIISITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3M WM aKTyaJM3UPOBATH 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAWTh apryMEHTHI JJIs JTOKa3aTelnbhCTBa
CBOHMX YTBEPKJICHHM, 3a]1aBaTh MTapaMEeTPhl U KPUTEPUH PEIICHMUS;

aHAJIM3UPOBATH TIONYYEHHbIE B XOJAE€ pEIICHUs 3a7a4yd  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMYIUpPOBATh COOCTBEHHBIE 3aJaul B 00pa30oBaTEIbHOM
JeSITeNFHOCTH, B TOM YHUCIIC TIPU U3YYCHUH (DU3HKHY;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH IPUOOPETEHHBIN OIIBIT,

YMETh TMEPEHOCUTh 3HaHWUA 10 (HU3UKE B TPAKTUYCCKYIO 00JacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPE/IJIaraTh OPUTHHATILHBIC TOAXOABI U PEIICHUS;

CTaBUTh NIPOOJIEMBI U 3a]1a4H, JTOTYCKAIONUE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ nundopmanueii:

BJIAJICTh HAaBBIKAMU TOJydeHHUS WH(POpMAIUK (HU3UUECKOTO COICPKAHUS W3
UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, aHaJu3,
CUCTEMAaTH3aIMI0 W HHTEpIpeTaio WHOOpPMAIUKA Pa3IUYHBIX BUAOB U (HopMm
IIPEICTaBIICHNS;

OLICHUBATh JIOCTOBEPHOCTH MH(MOPMAITUH;

UCIIONIb30BaTh  CPeACTBa  WH(MDOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PENICHUHA KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a71a4 C COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTHCHBI, PECypcocOepeKeHHs, TMPaBOBBIX H OJTHYECKUX HOPM, HOPM
uH(OpPMaIIMOHHOM 0€30MaCcHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJEp)KaHUS B PpasIUYHBIX (opmarax c
y4€TOM Ha3HA4YCHHS MH(OpPMAIIMU U 1[EIEBON ayIUTOPHH, BEIOMpAs ONTHMAIIbHYIO
dbopMy mpeacTaBICHUS U BU3yaJIA3AITIH.

KoMMyHHKaTHBHBIE YHMBepCcadbHbIe y4eOHbIE 1eHCTBHSA:
OCYIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM W BO BHE-YpPOUYHOM
NEeSITEeNbHOCTH;



pacrio3HaBaTh MPEANOCBUIKM  KOH(DJIMKTHBIX CHTyallii HW  CMST4YaTh
KOH(DJIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh U HCHIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTHBA,

MPUHUMATh I[€1M COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ IOCTHKECHUIO: COCTABJIATH IUIAH JEHUCTBUM,
pacrpenensaTh pojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXKJaTh PE3yJIbTaTh
COBMECTHOM pabOTHI;

OIICHUBATh KAauye€CTBO CBOETO BKJIaJa W KaXJOr0 y4YaCTHHKA KOMaHIbl B
001U pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIC IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IUYHBIX
CUTYAIUAX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NEATEIbHOCTh B 00JacTH
Gu3MKU W acCTPOHOMHH, BBISBIATH NPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/]a4H;

CaMOCTOSITEJIbHO COCTABJIITh IUIAH PEIIECHUs PAaCUETHBIX M KaYECTBEHHBIX
3a/1a4, IUIaH BBINOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpsATh paMKHA y4e€OHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTEHHIA;

JieNiaTh OCO3HAHHBIM BBHIOOp, apryMEHTUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTH 3a pelleHue;

OLIEHUBATh MPUOOPETEHHBIH OMBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSABICHHUIO SPYIULHUH B 00JAaCTH
(U3HKH, TOCTOSHHO MOBBIIATh CBO 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJaJ€Th  HABbIKAMU  IIO3HABATENIbHOM  peieKkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEWCTBHUA M MBICIUTEIBHBIX IMPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUII;



UCIIOJIb30BaTh MPUEMBI pedIeKCUn NIl OIICHKU CUTYaIlMH, BRIOOpa BEPHOTO
pEIlICHHUS;

YMETh OIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 0 UX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W aAPTYMEHTHI JAPYTUX TIPH aHAIW3E Pe3yIbTaTOB
NEeSITEeNbHOCTH;

NpPUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTYMEHTHI JPYTrUX TPHU aHAJIU3€ pPe3yJIbTaTOB
NEeSITEeNbHOCTH;

MPHU3HABATH CBOE MIPABO U MPABO JPYTUX HA OMIHOKH.

B mporecce mocTmkeHHs] TUIHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpPEIHEro o0Imero ooOpa3oBaHUs y OOyYarolmuxcs
COBEPIIIEHCTBYETCS HYMOIIMOHAJIbHBIN UHTEJIEKT, Ipeanoaarami
c(hOpMUPOBAHHOCTbD:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIEHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJupoOBaHus, BKIIOYAIOIIET0 CaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aanTHPOBATBCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JTOCTHOKCHUIO IEIH |
yCIeXy, ONTUMHU3M, WHUIIMATHUBHOCTh, YMCHHE JEHCTBOBAaTh HCXOIS HM3 CBOMX
BO3MOKHOCTEM;

OMIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMU JIIOJIbMU, 3a00TUTHCS, POSIBIISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 kjacce mpenMerHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPa’kaTh CHOPMUPOBAHHOCTD y OOYUAFOIIUXCS YMEHHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax poiab U MecTO (Pu3nku B (popMUpOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU IESTEIIBHOCTH JIHOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3MUECKUX MOJEeH:
MaTepHualibHasi TOUKa, WHEPIIHAIbHAS CUCTeMa O0TCuéTa, aOCOMIOTHO TBEPIOE TETIO,
UJICalbHBIN Ta3, MOJEINU CTPOEHUS Ta30B, KUAKOCTEH U TBEPJBIX TEN, TOUCUHBIN
AJIEKTPUYECKUH 3apsiJl PU pelieHuH PU3NUECKUX 3a]1a4;



pacro3HaBaTh (U3UYECKHUE SBJICHHS (IIPOILIECCHI) U OOBSICHITH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIAPHO-KUHETUYECKOW TEOPHM CTPOECHHUS BEIIECTBA U
3JIEKTPOJMHAMHUKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE  MNPSIMOJIMHENHOE
JBIDKCHHE, CBOOOAHOE TMAJICHUE TeJ, JABUXKEHHUE IO OKPYKHOCTH, WHEPIIUS,
B3auMoziercTBre Tel, nuddy3us, OPOYHOBCKOE NBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPJIBIX TENI, M3MEHEHUE 00bhEMa TeJ MPU HarpeBaHUM (OXJIAXKISHUHN), TEINIOBOE
paBHOBECHE, HUCTAPEHUE, KOHJCHCAIMs, IUIABJICHUE, KPUCTAJUIM3AIUs, KHUIIEHUE,
BJI&KHOCTH BO3]1yXa, MOBBIIIEHUE JABJICHUS ra3a Mpu €ro HarpeBaHuu B 3aKPHITOM
COCyZle, CBSI3b MEXJAYy IIapaMeTpaMM COCTOSIHMSI Ta3a B H30MpoIleccax,
3JICKTPU3ALUA TEN, B3AUMOJICCTBUE 3apPsJI0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, HUCHOJb3ys (DU3NYECKUE BEIUYHMHBI:
KOOpAWHATA, IyTh, IMEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC TE€Ja, KHHETUYECKasi SHEPTUs, MOTCHIMAIbHAs SHEPrUsi, MeXaHU4ecKas
paboTta, MexXaHWYECKas MOIIHOCTh;, IIPH OINUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3UYECKU CMBICT HCTOJBb3YEMbIX BEIUYMH, UX OOO3HAUYECHUS W EIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBS3BIBAIOLINUE JAHHYIO (PU3UUECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYNHAMU;

ONKUCHIBaTh M3YUYCHHBIC TEIJIOBbIE CBOWMCTBA TE€I W TEIUIOBBIC SBJICHUS,
UCTIONB3YysT (U3MYECKUE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs] SHEPTUsl XaOTUUECKOTO JBUKEHHS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padbora rasa,
KO (PUIIMEHT TMOJe3HOr0 JCHCTBHS TEIUIOBOTO JBUTATENs; IIPU ONMHUCAHUH
NPAaBWIBHO TPAKTOBATh (U3MYECKUH CMBICT HCIHOJB3yEMbBIX BEJIWYWH, WX
0003HaUYeHUsT U €IUHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMU BETUYMHAM;

ONHUCHIBATH N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3YS (PU3MYECKre BEITUYHMHBI: DJICKTPUUSCKHUA 3aps/l,
3JIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, NOTEHIIHAN, PA3HOCTh MOTEHIMAJIOB;
NPy ONUCAHWM TIPABWIBHO TPAKTOBATh (DU3UYECKHH CMBICT HCIIOIb3yEeMbIX
BEJIMYUH, UX OOO3HAUEHUS W EIWHUIIBI; YKa3biBaTh (hOPMYJIBI, CBS3BIBAIOIINC
TaHHYI0 GU3UUECKYI0 BETUYNHY C IPYTUMHU BEIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIOIb3YS (PU3UUECKUE
3aKOHBI U IPUHIHUIBL: 3aKOH BceMUupHOro tsarorenusd, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruH, 3aKOH COXPAaHCHUS WMIIYJIbCA,
MPUHLUIT CYNEPHO3UIMN CWJ, MPHUHIMII PABHOINPABUS WHEPIHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBUKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHCHHS
3JIEKTPUYECKOTO 3apsAaa, 3akoH KyoHa, Ipu 3TOM pas3innyaTh CJIOBECHYIO



(GbOpMyITHPOBKY 3aKOHa, €r0 MaTEMaTHYECKOE BBIPAXKEHUE W YCIIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIMIBI JEHCTBUA MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iNyaTh yCIOBUS WX 0€30MaCHOTO HCIOJIB30BAHMS B
IIOBCEAHEBHOM JKU3HH;

BBINIOJIHATD JKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3MYECKUX SBJICHUU U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUU, IMPU ITOM
dopmynupoBaTh mpoOiemy/3amady H TUNOTE3y YYeOHOro  HKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJI0KEHHOTO OO0OpYIOBaHUS, TPOBOAUTH OTMBIT H
dbopMyIUpOBaTh BHIBOIHI;

OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE M3MEpPEHUs] GU3HMUECKUX BETUYNH, MPU
STOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKN MOTPEIIHOCTEN U3MEPECHUM;

UCCIICIOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3UYECKUMU  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bukcUpoBaTh pPE3yJAbTAThl MOJTYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B
BUJIE TAOIUIT ¥ TpadUKOB, IETIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIICOBAHUS;

coOJII0/IaTh MpaBwiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U IMPOEKTHOM
JIESITENbHOCTA C MCIIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTAOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJlaHHOM (U3MYECKOM MOJENbIo,
UCTIOJIb3YsI (PU3MUECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a9n
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3UYECKUE BETUYMHBI U (DOPMYIIBI,
HEOOXOMUMBIE ISl €€ pEeIIeHUs, MPOBOANTHh PAcUEThl U OIICHWBATh PEATHHOCTH
TIOJTY9EHHOT'0 3HAYCHHS (PU3HUECKOU BETMUUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
[ENOYKY PACCYXKACHUN C ONMOpoW Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCTIONIb30BaTh ~ TPHU  PEIICHWH  y4eOHBIX  3aJad  COBPEMEHHEBIE
WH(GOPMAITMOHHBIC TEXHOJIOTHUHU JISl TIOUCKA, CTPYKTYPUPOBAHHMS, HHTEPIIPETAIIUN
U TNpEJCTaBICHUsI YUeOHON M HAYYHO-TIOMYJISIpHON MHGOpPMAIINH, TTOITYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIyIaeMy0 HH(GOPMAIIHIO;

MPUBOJIUTH TIPUMEPHI BKJIAJa POCCUUCKHUX U 3aPYOSKHBIX YIEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, OOBSCHEHHE TPOIECCOB OKPYXKAIOIIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (DU3UKE B MOBCEAHEBHOM >KH3HU
JUTsl oOectieueHusi 6€30MacHOCTH TIPU OOpAIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 3JI0POBbSI U COOJIIOJCHUS HOPM 3KOJIOTMYECKOTrO
MOBEJICHUS B OKPY’KAIOUIEH Cpere;

paboTaTh B TpYIE C BHINOJIHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYNIBL, PAIMOHAIBHO pPACHpPENeNsiTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIHHOCTh B HECTAHIAPTHBIX CUTYAlUSIX, aJICKBATHO OIICHUBATh
BKJIAJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM IIPOOIJIEMBI.

K xoniy obyuenuss B 11 kyacce mpenMmerHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH y OOYUAFOIIUXCS YMCHHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax poidb U MecTO (Pu3nku B (opMUpOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJOTUM, B NPAKTUYECKOU AECATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€IUHCTBO
dbu3nuecKkol KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJIEIeH:
TOYEUHBIN AIEKTPUUECKUH 3apsi/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, S/IEPHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO sipa TMPU pPEleHuHu (HU3UIECKUX
3ajay;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOIIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPUUYECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIHWSA, JACHCTBUE MArHUTHOrO TIOJSI HAa
MPOBOJHUK C TOKOM WM JBIKYIIMWUCS 3apsii, AJEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, TPSMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPETOMIIEHUE,
uHTeppepenHims, aubpakuus W TOOJSpU3alus CBETa, JHUCIEpPCUs CBETa,
dotoanexkrpuueckuii 3pdekt (pororddekrt), cBeToBOE /1aBieHUE, BOSBHUKHOBEHUE
JUHEHYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W HCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMKCHIBATh M3YYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUECKHWE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYID  NPOBOJUMOCTh  PA3JIMUHBIX  Cpela) WU
AJICKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), HMCHOJb3ys (U3UYECKUE BEITUYUHBI:
AIEKTPUYECKHUI 3apsi, CHJa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUYECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHIIMANOB, JIEKTPOJBIKYIAsi cuia, padoTa TOKa,
WHJYKIUST MarHUTHOTO TMOJjs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKW, SHEPrusl JJIEKTPUYECKOr0 M MArHUTHOrO MOJEW, NEPUOA U 4YacToTa
koseOaHuii B KoyeOaTelbHOM KOHTYpe, 3apsii U CWiIa ToKa B IIpoliecce
TAQPMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuHM, (OKYCHOE pACCTOSHHE W
ONTHUYECKAasl CWJia JIMH3BI, MPU ONHCAHUU NPABUIBLHO TPAKTOBATh (PU3HMUECKUM
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS M EIUHMIIbI, YKa3bIBATh
dbopMynbl, CBA3BIBAIONIME JaHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMU
BEIIMYMHAMU;



OMKCHIBATh M3YyUCHHBIE KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIOIb3Ys
¢u3nyeckue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, IEPUOJ NOJypacnaia, SHEPIHs CBI3U
aTOMHBIX SI7Iep, NpPU OINKUCAHUM TPABWIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI
UCIIOJIb3YEeMbIX BEJIMYMH, MX OOO3HAUYEHMS W E€AMHUIBI, yKa3biBaTh (POPMYIIHI,
CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIWYUHY C JAPYTUMHU BEJIMYUHAMH,
BBIUHCIIATh 3HAUCHHE (PU3NYECKON BETMYUHBI,

aHaM3UPOBATh (DPU3MUECKHE MPOIECCHl U SBICHUSA, UCTIOIB3YS (PU3NUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKkoH Jlkoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSMOJIUHENHOr0 pacIpOCTPAHEHHS CBETA, 3AKOHBI OTPAKECHHUS
CBETa, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHEHHE ODWHIITEHHa mia PororddekTa,
3aKOH COXPAHEHHUS] DHEPryH, 3aKOH COXPAHEHHsS] UMITYJIbCA, 3aKOH COXpaHEHUs
ANIEKTPUUECKOr0 3apsjia, 3aKOH COXPaHEHUs MAacCOBOI'0 YHCIa, MOCTynathl bopa,
3aKOH PaJIM0AKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTEeMAaTHUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
PUMEHUMOCTH;

OTIpEIENSITh HAMIPaBJIEeHUE BEKTOPA UHIYKIIMA MATHUTHOT'O TOJISl TPOBOJIHUKA
C TOKOM, cuiibl Amnepa u cuisl JIopeHua;

CTPOUTh M OIMCHIBaTh H300paKEHHE, CO3JaBA€MOE€ IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3UYECKHUX SBICHUH H
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHUW: NpPU 3TOM
dbopmynupoBath MpodsiemMy/3ajady M TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOI0 O0OpYAOBAaHMS, MPOBOAUTH OMNBIT H
(opMyIupOBaTh BBIBOJIBI;

OCYILECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
ATOM BBIOMpaTh ONTHUMAIBHBIM CIIOCOO H3MEPEHHS W HMCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN U3MEPEHNM;

UCCIIeIOBAaTh 3aBHUCHUMOCTH (U3MYECKUX BEJIUYMH C  HCIOJIb30BAHUEM
OpsIMBIX HM3MEPEHHUI: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U
rpaduKoB, A€NaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

co0nrofaTh npaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HUCCIEAOBaHUMN B
paMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U IMPOECKTHOM
JESATENbHOCTH C HCIOIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JAOOPATOPHOIO
000py10BaHUS;

pemiatb pacu€THhie 3aJa4d C SIBHO 3aJlaHHOM (U3UYECKOW MO/IENblO,
UCTOIb3Ys (U3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJauu



BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACNIATh (DPU3MUECKUE BEIUUMHBI U (HOPMYIIBI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PAacCUYEThl U OLEHUBATh PEAbHOCTD
HOJIYYEHHOT0 3HaYeHUs (PU3NYECKOI BETUINHBI;

peimaTs Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUYUBYIO
LEMOYKY PAaCCYXICHHUW C ONOpPOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(pu3nyeckue sIBICHUS;

UCIOJb30BaTh  MNpPH  pEIIeHWd  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU JJIs MOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBIEHUSI YUeOHON U HAYYHO-TIONMYJISIpHOM MHGOpPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJy4aeMyt0 HH(POPMALHIO;

OOBSCHATh TNPHUHIMIBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX O€30IaCHOrO MCIIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOAUTH PUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
i obecriedeHust 0€30MaCHOCTH IpU 00pallleHuu ¢ IpubdopaMu U TEXHUYECKUMHU
yCTPOWCTBAMHU, ISl COXPAHEHUS 3[0POBbSI U COOTIOACHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

pabotath B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHbIX COLHUAJIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TIpyNNbl, PaLMOHAIBHO pacHpeleNnsaTh OO0S3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyaLHsIX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE paCCMaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHMe pa3iesioB U TeM (uudpossbie)
Ne ni/m KonTpoibhbie IIpakTH4eckue
NMpPorpamMmabl Bcero o0pa3oBaTesIbHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®USUKA U METOJAbI HAYUHOI'O ITIO3HAHUA
Bubanorexa [IOK
11 o 2
U3UKa U METOJIbI HAYyYHOT'O O3HAHUS httos://m.edsoo.ru/7fALbF72
Hroro mio paznery 2
Paznen 2. MEXAHHUKA
2.1 Kunematuka 5 brbsmorexa LIOK
https://m.edsoo.ru/7f41bf72
butmoreka LJOK
2.2 7
Apmamia https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
2.3 3 6 1 1
AICOHBL COXPATICHITL B MEXATHIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISAPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubmmorexa [JOK
' Teopuu https://m.eds00.ru/7f41bf72
butmoreka LIOK
3.2 O 10 1
CHOBBL TCPMOAMHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bu6mmoTteka [JOK

®dazoBbIe NEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pa3mery

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 DJeKTpocTaTuka 10 bubamnorexa LIOK
' P https://m.edso00.ru/7f41bf72
42 IlocTosiHHBIN AnekTpudeckuil Tok. Toku B 12 bu6mmoreka [JOK
' PasIMYHBIX cpeaax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68
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11 KIIACC

KouauuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB ¥ TeM (uudgpossbie)
Ne i/mu Koutpoabnsie | IlpakTHueckue
NPOrpamMmmabl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. QJIEKTPOJAUHAMUKA
11 MarautHoe none. DIeKTpoMarHuTHas 11 1 3 bubmuoreka [JOK
' WHITYKITAS https://m.edsoo.ru/7f41c97c
Hroro o pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKue U 3IEKTPOMArHUTHBIE 9 1 bubmuoreka [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKrue M 3NEKTPOMArHUTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa IJOK
2.3 0) 10 3
frHRa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OcCHOBBI CITeITUATTBHOM TEOPUH Bubmnoteka [IOK
3.1 4 1
OTHOCHUTEILHOCTHA https://m.edsoo.ru/7f41c97¢c
Hroro no paznery 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 OJeMeHThI KBAHTOBOM O TUKU 6 bubmaorera LHOK

https://m.edsoo.ru/7f41c97¢
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bubmnoteka [IOK

4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.3 A 5
TOMHOE SI/IpO https://m.edsoo.ru/7f41c97c
Hroro nio pazueiy 15

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1 DneMeHTBl aCTPOHOMUU U aCTPOPHU3UKH 7 butanoreka [OK
https://m.edsoo.ru/7f41c97c

Wroro no pazaeny 7
Pazgen 6. OBOBIIAIOLIIEE ITIOBTOPEHUE

6.1 Ob6o61aro1iee MOBTOPEHNE 4 ]r?tl'ffsﬂll;lr(r)::;?)]c;[:zﬁ £41c97c
Hroro no pazaeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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