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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOXKEHUU W TpeOOBaHUM K pe3ysibTaTaM
OCBOEHHSI OCHOBHOHM 0Opa3zoBaTeilbHON mporpaMmsbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxe c yu€roM (enepanbHO paboueld MporpaMMbl BOCIUTAHUS U
KOHLEMIMU TpenoaaBanus yyeOHoro npeamera «duszmka» B 00pa3zoBaTENbHBIX
OpraHu3alusaXx Poccuiickoit denepanuu, pean3yIoIuX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (GOpPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyvarouuxcs 10-11 kmaccoB mnpu
oOydeHuH ux ¢u3nKe Ha 0aA30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM U METanpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYUTHIBAET HEOOXOAUMOCTb peaTH3aluy MEKIPEIMETHBIX
CBs3ell (U3MKUM C €CTEeCTBEHHO-HayYHbIMH Y4eOHbIMU Tmpeameramu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC 1I€JIM M3Y4YeHUS (PU3MKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMEeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

« IUIAaHUpYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKHN Ha 6a30BOM YpPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

- cojaepxanue yuyeOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka O Hambojee OOImMMX 3aKOHAX MPHPOIBI, BBICTYIAs B
KayecTBe y4eOHOTO MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [1IKoabHBINH Kypc GU3UKH — CUCTEMOOOpa3yonuii
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE IIPOIECCOB U SBJICHUM, H3y4yaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mueckoir reorpaduerd u actpoHomueil. lcmonmb3oBaHME W aKTHBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MATE€pPUATOB C 33JaHHBIMU CBOWCTBAMHM U JPYIHX.
N3yuenue (GU3UKK  BHOCHUT  OCHOBHOU BKJIAJ( B dbopmupoBaHue
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa OO0ydaromuxcsi, B (popMHpOBaHHE yMEHUMH
MPUMEHSTh HAy4YHbId METOJl TO3HAHWS TMIPU BBINOJHEHUUM UMHU Y4EeOHBIX
HCCIIEIOBAHUN.



B ocHOBy kypca ¢usuku [ ypoBHSL CpelHEro oOiiero oOpa3oBaHUS
IIOJIOKEH pAX HIEH, KOTOPBIE MOXHO pPAacCMaTpuBaTh KakK IPUHLHUIBI €TI0
ITIOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM Kype SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iesioB (GU3HMKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuidl. Benymwum B Kypce sBIsieTcs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzamus mnpennosaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHLHala (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M PA3BUTUSA
¢u3uku ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMH MPOOIeMaMH.

Hoess  npuxnaownoii  umanpasnennocmu. Kypc ¢u3uku  mpeanosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHMUYECKHX M TEXHOJIOTMYECKHX MPHUIOKEHHIM
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcs TMOCPEICTBOM BBEACHHS DJIEMEHTOB
collepKaHMs, TIOCBSIIEHHBIX OJKOJOTUYECKHMM Tpo0JieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke OOCYXICHHS
po0JIeM pallMOHAIBHOTO MPUPOOTIOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBIAIOTCA (u3nueckue Teopuu ((popMHUpOBaHUE TPEACTABICHUN O
CTPYKTYpE MOCTpOCHUs (U3UUECKOU TEOPHUH, POk (PyHIAMEHTAIbHBIX 3aKOHOB H
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTA TEOPHUH, IS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOLIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN TIOJIXOMT B Kypce (PU3MKH peamu3yeTcsi MpexIie
BCEro 3a CYET OpraHU3aIi SKCIEPUMEHTAIBLHON NEATeTbHOCTH O0YyJaronuxcs.
Jns  6a3oBoro ypoBHS Kypca (HU3UKHM — 23TO HCIONB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U Ja0OpaTOpPHBIX padoT,
KOTOpBIC B IporpaMMe 1o (¢u3uKe OOBbETUHEHBI B OOIUH CIIMCOK yYYCHHYCCKHX
MpaKTUYEeCKUX padoT. BbljeneHne B ykazaHHOM NEpedHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJST ¥ OIEHKH, OCYIIECTBISETCS YyYaCTHUKAMHU
o0pa3oBaTeIBLHOTO TIPOIECCa HCXOMS W3 OCOOCHHOCTEW TIUIAHMPOBAHUS U
ocHamieHus kabwHera Qusuku. Ilpm dToM obecmeywBaeTCs  OBIIAJICHHE
OoOyJarOmMMHCS yYMEHHUSMHU MPOBOJUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBAHUS



3aBHCUMOCTEH (PU3UYECKUX BEIUYMH M TIOCTAaHOBKY ONBITOB IO TIPOBEPKE
MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHNe yAETSETCS PEHICHUIO PAaCYETHBIX U KAUeCTBEHHBIX 3a7ad.
IIpu 3TOM [U1 pacyETHBIX 3a7a4 IPUOPUTETOM SIBIIAIOTCS 3a4a4y C SBHO 3aJaHHOU
¢u3nyeckold MOMAENBIO, TMO3BOJIIONIME MPUMEHATh W3YYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesia Kypca, TaK W HHTETPUPYs 3HAHUS W3
pasHbIX pasnesoB. g KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJlaHusl Ha
OOBSICHEHHE MPOTEKaHUs (U3MYECKUX SIBICHUH M TPOILIECCOB B OKPYXKAIOIICH
Ku3HU, TpeOytomme  BbIOOpa  (u3WuUeckod  Mojenu  JJiA  CUTyaluH
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimMu @I'OC COO k MaTepuanbHOTEXHUYECKOMY
oOecrieyeHuto yuyeOHOro mpouecca 0a30Bbld YpOBEHb Kypca (PU3MKH Ha YPOBHE
cpeaHero oOmero oOpa3oBaHHS JOKEH HM3ydaThCS B YCIOBHUSX MPEIMETHOTO
KaOnmHeTa (U3UKA WM B YCIOBHSX HHTETPUPOBAHHOTO KaOWHETa TPEIMETOB
€CTEeCTBEHHO-HAyYHOro Iukia. B xabuHere pu3uku JAOMKHO OBITH HEOOXOAMMOE
naboparopHoe OOOpyIOBaHUE MJIsI BBIOJHEHUS YyKa3aHHBIX B IMPOTPAMME TIO0
Pu3MKe yIeHUIECKUX MPAKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000pYyIOBaHHE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMpOrpaMMe IO (QU3MKE KIIOUEBBIX JIEMOHCTPALMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBIEHUW W  TMPOIECCOB, OMIHUPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTropHoe 00OpyIOBaHHUE [JI1 YYCHHYCCKUX MPAKTHYECKUX padboT
dbopmMupyetcst B BUAE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYyX oOyuwaromuxcs. Temarnueckue KOMIUICKTHI
71a00paTOpHOTO OO0OPYIOBAHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMIUICKCHOM
UCIIOJIb30BaHUM aHAJOTOBBIX U IUQPPOBBIX HNPUOOPOB, a TaKKEe KOMIIBIOTEPHBIX
M3MEPHUTEIBHBIX CHCTEM B BUJIE IM(PPOBBIX Jab0opaTopuil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

- (opmupoBaHne uHTEpeca W CTPEMIJICHHS] OOYyYaIOMUXCS K HAYYHOMY
U3YyYEHUIO TPUPOABI, PAa3BUTHE HUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

*  pa3BUTHE IMPEICTaBICHUNA O HAYYHOM METOJE MO3HAHUA U (POPMHUpPOBAHHE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIIUM SIBJICHHSIM;

- (opMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa HU3Yy4YeHHUs
OCHOB CTPOCHHMSI MaT€pHH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKH;

- (¢opMupOBaHHE YMEHUN OOBACHATH SBJICHHUS C HCIOJb30BAHUEM
(Gu3nYecKnX 3HAHUN U HAYYHBIX IOKA3aTEIbCTB;



(opMHUpOBaHUE NPEACTABICHUNA O POAM (U3UKU ISl Pa3BUTHS APYrUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTIKEeHHEe ATUX Lenei oOecreynBaeTCsl peluIeHHeM CIeAYIOUINX 3a1ad B
nporiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 00IIUx buznUIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI acTPOPU3UKH;

dbopMHUpOBaHUE YMEHHMH TNPUMEHATh TEOPETHUYECKHE 3HAHUS IS
0oObsiCHEHUS (PU3NYECKUX SBJICHUHM B TPUPOAEC M I IPUHITHS
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIIeHMs] pa3IMYHbIX 3a/ad C SBHO 3aJaHHOU
duznuecko MoOJENbl, 3a/ay, MOJAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUeCKOl MOJCIH, aJIEKBATHOW YCIIOBUSM 3aJa4H;
NOHMMAaHUe (PU3NYECKUX OCHOB W MPHUHIMIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAIOIIYIO
cpeny;

OBJIQZICHUE METOJaMU CAMOCTOSATEIBHOIO IUIAHWPOBAHUS U TNPOBENEHUS
(¢u3nyecKux HKCHEPUMEHTOB, aHaJIW3a M MHTEpHpeTalud HHpopMaiuu,
OTIpe/IEeNICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO31aHHC YCJIOBI/Iﬁ IS PAa3BUTHA YMGHI/Iﬁ HpOGKTHO-HCCHCHOB&TGHBCKOﬁ,
TBOp‘-IGCKOﬁ JACATCIIbHOCTH.

Ha wmsyuenune ¢usuku (06a30BBIi ypOBEHB) Ha YPOBHE CpEIHEro OOIIEero

obOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yaco (2 yaca B HE/ICNIO), B

11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipeqmaraemerii B mporpamMme 10 ¢GU3UKE TEpPEeUYeHb JAOOPATOPHBIX U

MPAKTUYECKUX PalbOT SIBISIETCS PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BHIOOD

NPOBEJCHHS JTA0OpATOPHBIX PAabOT M OMNBITOB € YYETOM WHIWBUIAYaTbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.
COAEP)KAHUE OBYUEHUSA

10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS

®usuka — Hayka o npupoje. Haydnsle MeTObI TO3HAHUS OKPYKAIOIIETO

Mupa. Posb s3kciepuMeHTa U TEOpUH B ITPOLIECCE TO3HAHUS TPUPOIBL.

DKCHepuMeHT B (hU3UKE.



MopenupoBanue (U3MYECKUX SIBICHUM U MpolieccoB. HayuHble TUMOTE3BI.
duznyeckue 3aKOHbl U TEOPUHU. ['paHUIbI MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢uzuku B (HOPMUPOBAHUM COBPEMEHHOW HAYYHOM KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AnHanoroBele M LU(PPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABmkeHHe. OTHOCUTEIBPHOCTH MEXAaHHMYECKOIO JIBMIKCHHS.
Cucrema otcu€ra. TpaekTopusi.

[Tepemerienrie, CKOpOCTh (CpeHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUAIbHOM TOYKHM, MX MPOEKIMM HAa OCH CHCTEMBbl KOOPIMHAT.
Ciio)keHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. ['paduxu
3aBUCHUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHUS, NMyTU U
NepeMENIECHUs] MaTepUAILHON TOYKUA OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBosmHeitHoe  aBuKeHHWe.  [IBM)KEHHE  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTHU C MOCTOSIHHOM IO MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTb, JTMHEWHAS
ckopocTh. Ilepron u yactora obpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YCTpPOWCTBA M MNPAKTUYECKOE TMPUMEHEHHUE: CHUIOMETP,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC TTEpeaadn.

Jlemoncmpayuu

Mogaenp cucTemMbl OTCUETA, WLIKOCTPALMS KMHEMATHUYECKUX XapPaKTEPUCTHK
JIBYKCHUS.

[Ipeobpa3oBaHue IBMKCHUM C UCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHwue Te B BO3AyXE U B PA3PEKECHHOM IIPOCTPAHCTBE.

HaGmonenne aBwkeHHMs Tejla, OpOIIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpasnenne ckopocTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yueHne HEpaBHOMEPHOTO ABHXKEHHS C LEJIBI0 ONPEACICHUS MIHOBEHHOM
CKOPOCTH.



HccnenoBanue COOTHOLIEHUS MEXY IIyTAMU, IPOHACHHBIMYU TEJIOM 3a
[IOCJICIOBATEIILHBIC PABHBIE IPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM
IBWKCHUU C HAYaJIbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBuxeHUs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  orHocurensHocTH  [amunesd. IlepBelii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoii 3akon HproToHa
JUI MaTepUaabHON TOYKHU. TpeTuii 3akoH HbproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cuna T1sokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckosibxeHus, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKONBKEHHS U cuiia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU NPU IBU)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT CHJIbI OTHOCHUTENIBHO OcCH BpameHus. Ilinedo cunbl. YcnoBus
paBHOBECUS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MOJIIUITHHKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B MPYXKHUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiiH.

UccnenoBanne yciaoBHil paBHOBECUS TBEPAOrO Tela, HMMEKOUIET0 OCh
BpalCHUS.



Tema 3. 3axkonvt coxpanenus 6 mexaHuke

NmMnynbe MatepuanbHOW TOYKM (T€Na), CUCTEMbl MATEPHUANIbBHBIX TOYEK.
NMnynbC CUITBb 1 UI3MEHEHUE UMITYJIbCA Tena. 3aKOH COXPAHECHUSI UMITYJIbCA.
PeakTuBHOE IBMKEHHUE.

PaGora cribsl. MOIITHOCTE CHJIEL.

Kunernueckass »sHeprusi MarepuanbHOM TO4ykd. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[ToTenunanbpHas DHEPIHUS. [ToreHnnanbHast DHEPIUs YIIPyro
nedhopMupoBaHHONM  TpykuHbl.  [loTeHUManbHasT  2HEprus  Tejla  BOJIU3H
NOBEPXHOCTH 3E€MJIN.

[ToTeHunanbHbIE 51 HETMOTCHIUAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHU4YeCcKne yCTPOMCTBA M MPAKTUUECKOE IMPUMEHEHHUE: BOIOMET, KOMEP,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo MOTEHIMABLHON YHEPTUU B KHHETHYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEpTruut
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. Qubdysmus. Xapakrep ABIKEHHUS W
B3aUMOJICMCTBUS YaCTHUI BelecTBa. MoJenu CTpPOEHHs Ta30B, XUIKOCTEH U
TBEPJIBIX TEJI U O0BICHEHHUE CBOMCTB BEIIECTBAa HA OCHOBE 3THX Mojeneld. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens naeanpHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHOKMHETHUYECKON
TEOpUHU HJCAIbHOTO Ta3a. AOCOJIOTHAs TeMmIleparypa Kak Mepa CpeaHeu
KWHETUYECKOW SHEPTrUM TEIUIOBOTO ABMKEHMs YacTwl] raza. Illkama temmepatyp



KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kiamnelipona. 3akoH
JaneroHa. M3ompomeccsl B HACAIBHOM Tra3e C IMOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe TMpeacTaBlIeHHE H30MPOILIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue yCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AMCKPETHOE CTPOEHHE BeIEecTBa, QoTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOLIE CYyIIIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WIUTIOCTPUPYIOIIas PUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJCAbHOTO rasa,
U30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3QyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MTapaMeTpaMH COCTOSIHUSL pa3peKEeHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHaAMUKU

TepmoanHamuueckass cucremMa. BHYTpEHHSSI SHEPrUsi TEPMOAUHAMUYECKON
CUCTEMBI U criocoObl €€ n3Menenus. KonudectBo TemnoTsl U padota. BuyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  HJACAJIbHOrO  raza. Buael  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUCHUE. Y IeNIbHAs TEIUNIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. [lepBbiii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJIMHAMHUKM K wm3omporieccam. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTs NpoleccoB B MPUPOJIE.

TeroBele  mamuHbl.  [IpuHIUNBI ~ AEWCTBHS  TEIJIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MamuHaxX. KoaddwuimeHnt mone3Horo
nercTBus TermoBod MammHbL. [lukn KapHo m ero ko3 @HIMEHT IMOJIE3HOTO
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnueckue yCTPOMCTBA H  NPAKTUYECKOE MPUMEHCHUE: JIBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBOU XOJIO0IMJIBHUK, KOHIUIIMOHEDP.



Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEH HSHEpPruu Tejla MpPU COBEPIIEHUH PaOOThI: BBUIET
npoOKH U3 OYTBUIKM MMOJ ACHCTBHMEM CKAaTOTO BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALH).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIionepeaye.

OnpiT 1o aamabaTHOMY pacIIMpPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYTPEHHETO CrOpaHusi, pEaKTUBHOIO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl
[TapooOpa3zoBanue u koHjeHcamus. Mcnapenue u kuneHue. AOCOMIOTHAs U

OTHOCHUTEJIbHAS BIAXKHOCTh BO3AyXa. HacellieHHbI mnap. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrainuyeckue u amop@Hbie Teiaa. AHU30TPONHUSI CBONCTB
kpuctamuioB. JKunkue kpucramibsl. CoBpemeHHble Martepuasbl. [liaBienue wu
KpUCTaJuIM3alus. Y enpHas TerioTa miasnenus. CyonumManus.

VYpaBHeHue TemioBoro OaitaHca.

TexHuueckne yCTpPOHCTBA M TNPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIUHU IOIYUYEHUSI COBPEMEHHBIX MaTEPHANIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIABJICHHUS KPUCTAUIMYECKOTO BEIIECTRA.
JleMOHCTpanus KpUCcTaJlIoB.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

HN3mepenre 0OTHOCUTENIBHOW BIAXKHOCTH BO3AyXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Tela. OJEeKTpUYecKuil 3apsa. [IBa Bula 3IIEKTPUYECKUX
3apsiioB. IIpOBOJHUKHK, NUAIEKTPUKU W MOJYIPOBOJHHUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumopericrBue 3apsnoB. 3akoH Kynona. TodeuHblil 3IE€KTpUYECKUN 3apsi.
Onektpuueckoe moje. Hanpspk€HHOCTh  anekTpudeckoro moisis.  [lpuHuun



CYIIEpHO3UIMU JJIEKTPUUYECKUX MOJIEH. JIMHMM HAnpsKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabota cun anexTpocratudeckoro mois. [lorenuuan. Pa3nHocTs mOTEHIIUAIOB.
[IpoBOHMKM W JUAJIEKTPUKU B DIIEKTPOCTATUYECKOM Toje. J[udnexTpuyeckas
IIPOHUI[AEMOCTb.

DnekTpoéMKOCTh. KonaeHncarop. DneKTpOEMKOCTh MJIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKas 3allUTa, 3a3€MIICHHE DSJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa 1J1s ydacTka LEu.

DNEKTPUYECKOE CONPOTUBIECHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora »snexrpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasi CUia W BHYTPEHHEE CONPOTHUBICHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s MOJHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHas MIPOBOJANMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  paciulaBax  3JIEKTPOJIUTOB.



DIEKTPOIUTUYECKAS AUCCOLUALNA. DIEKTPOIIU3.

DIIEKTpUYECKUi TOK B ra3ax. CaMOCTOSTENbHBI W HECAMOCTOSTEIIbHBIN
paspsan. Monuus. [nazma.

TexHu4yecknue yCTPOMCTBA M IPAKTHUYECKOE TMPUMEHEHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTAaT, MCTOYHHUKU TOKa, DIJIEKTpOHArpeBaTelbHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

HN3mepenne cuitbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAAH ITOIIEPEYHOr0 CEYEHHs U MaTepurala.

CwmeliaHHoe COeJMHEHUE MTPOBOTHUKOB.

[Ipsamoe wu3MepeHue >IEKTPOABMXKYIIEH cwibl. KOpoTkoe 3amblkaHue
rajJlbBAaHUYECKOI0 AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSA.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAMMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii skcnepumenm, nabopamophsie pabomsi U3yuenue

CMEIIaHHOI'O0 COEAUHEHUS PE3UCTOPOB.

N3Mmepenune 3JIeKTPOABMKYILIEN CUIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Hab6monenue smexkTpoiusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3E€H C KypcamMud MaT€MaTUKHU,
OuonoTNuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamusi, CBSI3aHHbIE C U3yYEHHEM METOAOB HAYy4YHOTO
MO3HAHWSA: SIBJICHWE, HAY4YHBIM (HaKkT, TUMoTe3a, (u3MYecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBI YpaBHEHUM, JIMHEWHAs (QYHKIHS,
napabora, runepOosa, ux rpadUK U CBOMCTBA, TPUTOHOMETPHYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: mexannueckoe NBIKEHHE B KWUBOW mpupone, auddysus, ocMoc,

TEIJI000MEH >KHUBBIX OPraHU3MOB (BUIBI TEILIONEpPEaadyH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BENIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEU H
ra3oB, JJEKTPUYECKUE CBOMCTBA METAJUIOB, SJIECKTPOJIUTHYECKAs JUCCOLMALNS,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABUKEHUU C HMCIOJb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJIIUIMHUKYU, HCIOJIb30BAaHUE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHHUKE (pakera, BOAOMET M JpYrue), JBUTaTellb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MAaTEpUalioB, B TOM 4YHCI€ HAHOMATEpHUaloOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosnHble  MarHuThl.  B3ammojelcTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrop wmarHuTtHOW wuHAYKHUU. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJIeH. JIMHMM MarHuTHOM WMHAYKIUU. KapTuHa JTUHWI MarHUTHOMN
WHIYKIIUY TOJIs TOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapTuHa JMHHAN WHAYKIUA
MarHMTHOTO TOJISI JJIMHHOTO MPSMOI0 MPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzauMoeiicTBre MPOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopeniia, e€ Moaysb M HampaBjeHue. JIBIKeHUe 3apsyKEHHON YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenmna.

SIBiieHMEe BJIEKTPOMArHUTHOM MHAYKIMH. IlOoTOK BekTOpa MAarHUTHOU
WHAYKIAA. OJEKTPOABWKYINAS CHUJIa MHIYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuun Gapanes.

BuxpeBoe naiekTpuyeckoe TmoJie. DNEKTPOABIKYIIAS CHJa HWHIYKIIMH B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh.  SIBJIE€HME CAMOMHAYKIMU. OJIEKTPOABHXKYIIAs CHJa
CaMOMWHIYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.



DIJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHWThl, D3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

[IpaBuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CUJIBI UHAYKIIMU OT CKOPOCTH U3MEHEHUS
MarduTHOI'O ITOTOKA.

SBreHrE CaMOUHYKIIVH.

Vuenuueckuii sxcnepumenm, iabopamoprsie pabomsi U3yuenue

MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne nAEHCTBUSL TOCTOSHHOTO MAarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKITUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u neKmpomazHumHbsle Kojaedanus

Konebarensaass  cucrema.  CBOOOHBIE  MEXAaHUYECKHE  KOJICOAHUS.
I'apmonndeckue komebanus. Ilepwon, wactora, amrumTyna u (asza kKosieOaHHIA.
[IpyXvHHBIN MasATHUK. MaTeMaTHYeCKU MAsTHUK. YPaBHEHHE TapMOHMYECKHUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TapPMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiii koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATbHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYECKUMH W
AIEKTPOMAarHUTHRIMU KoneOanusiMu. Popmyna TomcoHa. 3aKoH COXpaHECHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KoneOaHusx. BeiHy)IeHHBIE MEXaHUUYECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennbiii  Tok. CHHYCOMAANbHBI IMEpPEeMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE H JCHCTBYIOIEe 3HAYCHHE CHJIIBI TOKAa U
HATPSHKCHMSL.



Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTPEOICHUE BIEKTPUUECKON
SHEPruu. DKOJOTUYECKHE PUCKU IPHU MPOU3BOACTBE 3eKTposHepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoyieOATENIbHOM CHUCTEMbl (MPY>KUHHBIN WIH
MaTeMaTUYECKUN MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSHKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mociaenoBaTeNbHOM —COCAMHEHUM PE3UCTOpa, KAaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeadH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TEpHUOJA MaJIbIX KOJIeOaHUU Tpy3a Ha HUTH OT
IUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHnne NEPEMEHHOr0 TOKa B IENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJIHBI, YyCloBHs pacnpoctpaHenus. llepuon. Cxopocts
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI. [lonepednble u NpogoJibHbIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUS W3IIYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTtpomaruutHoii Bonne. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HWE, MPEIOMIICHHE, MOJIIpu3anus, Tudpakims,
unTepdepernrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTpOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3U U TeNeBUIeHUS. Painonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuueckre yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE M MEJUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.



Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiromeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1uppakiiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroneHne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOH H
4acTOTOM KoJieOaHuH.

HccnenoBanue CBOWMCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpaXKEHUE,
peJIoMJIeHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onrtuka. I[IpsMonMHENHOE pacpOCTpaHEHHE CBETAa B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoenue nM3o0pakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHbBI IPETIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxeHue. [IpeaenpHblil yroi moJHOro
BHYTPEHHET0 OTPAKEHUS.

Hucnepcust cBeta. CloxHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomue U pacceuBarollie  JIMH3BI. Tonkas
JIMH3A. DOKYCHOE PACCTOSIHUE U ONTUYECKAS CUJIa TOHKOM JIMH3HI.
[TocTpoenue n300paxkeHu B COOMPAOIINX U paccerBaroIuX JuH3ax. Popmyra
TOHKOM JIMH3BI. YBEJIWUYCHHE, JaBAEMOEC JTUH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHUKHY.
VYcnoBust HAOMIOIEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTEp(EepeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus csera. [Judpakunonnas pemérka. Y cioBue HaOIIOAeHUS
[JIABHBIX ~ MAaKCUMYyMOB Opyu MaJeHUd  MOHOXPOMAaTHYECKOIO0  CBETa
Ha AUGPaKIIMOHHYIO PEeHIETKY.

[Tonspuzaums ceera.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, JTyTIa,
doToamnmapar, MPOSKIIMOHHBIN ammapaTt, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJIPOU.

Jlemoncmpayuu

[IpsAmonrHEHHOE pacIpOCTPAaHEHUE, OTPAXKEHHUE U NTPEJTOMIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOE BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.



HccnenoBanrie cBOMCTB N300paK€HUM B JIMH3AX.
Mojenu MUKpOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.
Ha6monenue nudpakuuu ceera. Habnronenue
JUCTIEPCUU CBETA.

[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.
Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol
N3mepeHne nokasaresist IpeaoMIICHUs CTEKIIA.
Uccnenosanuie cBOWCTB M300paxKeHUI B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

['paHunbl  NPUMEHUMOCTH  Kilaccuuecko — mexaHuku.  [locTynatel
CHEeUATbHOW TEOPUH OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DWHILITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHHUE BPEMEHU M COKpAIllEHUE
JUIAHBI.

DHeprus ¥ UMITYJbC PENATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C SHEPrueil U UMIYJIbCOM PEIATUBUCTCKOM YaCTULIbI. DHEPIHUsl
HOKOSI.

Pa3nen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®ortonsl. opmyna [Inanka cBs3u sHEpruu PoTOHA C €0 YaCTOTOU. DHEPTUs
U UMITyJbe (poToHA.
Otkpeitre u uccienaoanue Gporodrpdexra. Onbitel A. I'. Croneroa. 3aKOHBI
dororddexra. YpaBuenue DunmTeitHa 11 Porodddexra. «KpacHas rpaHuia
dotorddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpoMCTBA M MPAKTUUYECKOE MpUMEHEHUE: (HOTOIIEMEHT,
doTtogaTunk, comHeyHas 6arapes, CBETOANOI.

Jlemoncmpayuu

®oTo3(pPeKT Ha YyCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

NccnenoBanue 3akoHOB BHelIHET0 GoTo3ddexra.

Cseroguon.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHUIO 0 -4aCTHII.
IInanerapnas mogxenbs aroma. Ilocrymarsl bopa. M3nyueHue u morsoiieHue
(GOTOHOB mpU NEpexojie aToMa C OJHOTO YpPOBHS J3HEPruu Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactul. Bonnbl ae bpoina. KopnyckynsipHO-BOIHOBOM
Tyaau3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JyUYCHHUE.

TexHuueckue YyCTpPOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

OrnpeneneHue IJMHBI BOJHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIIEKTPOB U3TYICHUSI.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenne nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOIINE CIOXKHOCTh CTpOeHHUsS sapa. OTKpbeITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenenenuio  cocTaBa
paanoakTUBHOTO M3nyueHus. CBoilcTBa aibda-, 6eTa-, raMmMa-u3IydeHus.
BnusiHue pairoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OtkpeiTHE TIpOoTOHA W HelTpoHa. HyknoHHas Momens siapa I'eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacmaa. DJIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. [amma
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBS3M HYKJIOHOB B sifipe. SaepHbie cuibl. JlepexT macch sapa.

SnepHble peakunu. Jlenenue u cuHTE3 S€EP.

Anepnsiii peaktop. TepmosiaepHblid cuHTE3. IIpoOGiaeMbl M THEPCHEKTHUBBI
SAIEPHON SHEPreTUKU. DKOJIOTMUECKUE aCIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

Metoabl HAOJIIOAEHUSI U PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3udeckoit KapTHHBI MUPA.

TexHuueckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHHUE: JT03UMETp, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

Cu€TYynK HOHU3UPYIOIIUX YACTHII.



Vuenuueckuii skcnepumenm, nabopamopnule pabomul ccnegoBanue
TPEKOB YacTuil (10 TOTOBBIM oTorpadusm).

Paszgen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Drtansl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3qusi, sipkue 3BE3/bI, IJIAHETHI, MX BHIMMOE
JIBHKCHHE.

ConHeyHas cucrtemMa.

Connue. ConHeuHass akTUBHOCTb. FcTtounuk sHeprum ConHiia W 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[HarpamMma «CHEKTpaldbHbIA KJIacc —
CBETHMMOCTB». 3BE3Ibl TJIABHON IIOCJIEAOBATCIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3J] TJIaBHOM IMOCIEI0BATEIbHOCTH. BHYyTpeHHEEe CTpoeHHe
3BE31. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOKIACHUU U 3BoJirounu CoHIA U
3BE3]1. DTaIbl *KU3HU 3BE3.

Muieunbiii [TyTe — Hama I'amaktuka. Ilonoxkenwe m nuxenune CoJiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku U kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpeeNieHus MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Hab6monenus B Teneckon Jlynsl, mianet, Mneunoro [Tytu.

O6o0maromiee NOBTOPEeHNE

Pons ¢u3ukm u acTpoHOMHH B OSKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJILHOM M STUYECKOU cepax NesTeNbHOCTH YeJOBeKa, POiIb U MECTO (PU3UKH
M aCTPOHOMHH B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, POJb PU3HUECKON TEOPHUH
B (HOpMHUpOBAaHMM TIPEACTABICHUA O (PU3HYECKOW KApTUHE MHpa, MECTO
¢du3nueckol KapTHHBI MHpa B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Mesicnpeomemnvle nouwsimusi, CBsI3aHHBIE C M3yUYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHWE, HAY4YHBIA (HaKT, THMOTEe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelICHHWE CUCTEMbl ypPaBHCHHH, TPUTOHOMETPUYCCKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPHI W WX TMPOCKIIMH HAa OCH KOOPJWHAT, CII0)KCHHE BEKTOPOB,
MIPOU3BOJIHBIC D3JIEMEHTAPHBIX (DYHKIMH, NPU3HAKU TOJ00WS TPEYrOJbHUKOB,
ompeiesieHne IONaau IOCKUX GUryp u oobEmMa Ted.

buonoeusa: »nekTpudeckue SBIECHUS B KUBOW IpHUpOJE, KoJieOaTelbHbIE
JIBUKEHHS B )KMBOM MPUPOJIE, ONTHUYECKUE SIBJICHUS B JKMBOUW NMPUPOJE, TEUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAst CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHMS KPUCTAIUTMYECKON peIETKU, CTIEKTPATbHBIN aHAHU3.

l'eoepaghusi:  mMarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUI.

Texnonoeus: JUHUM DJEKTpoNEpenad, TeHEepaTop TMEPEeMEHHOTO TOKa,
ANIEKTPOJIBUTATENb, WHAYKIIMOHHAS I1€Yb, pajiap, pPaJuoONpPUEMHHK, TEICBU30D,
anteHHa, tenedoH, CBY-meuyb, MPOEKIIMOHHBIN arapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «Dusmka» Ha ypOBHE CpeaHETO OOIIEeTo
oOpazoBaHusi (0a30BbIM YPOBEHB) JOJDKHO OOECIEUUTH JOCTHXKEHHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOro npeamera «OuU3nka» JA0IAKHbBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3ULIMEN JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJIULUOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITa U ONbBITA JEATEIIBHOCTH B MPOLECCE PEaInu3alii OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(OpPMUPOBAHHOCTb I'PAKAAHCKON MO3UIIMU 00YUaIOIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOI0 WIEHAa POCCHUMCKOro OOILIeCTBa; NPUHATUE TPAAULMOHHBIX
o0IIIeUeIOBEYECKUX  T'YMAHUCTUYECKUX M JEMOKpPAaTHUYECKUX  LEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPAKIAHCKOIO

oOIIIecTBa, y4acTBOBaTh B CaMOYIIpaBJICHWU B 00pa30BaTEIbHON OpraHU3alNM;
yYMEHHUE B3aUMOJIECTBOBATh C COLUATIbHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (YHKUUAMH W Ha3HAYCHUEM; TOTOBHOCTh K T'YMAaHHUTAPHOW U BOJIOHTEPCKOM
ACSATEIbHOCTH; 2) NATPUOTHYECKOr0 BOCHHTAHHUSI: C)OPMUPOBAHHOCTH
POCCUHCKON TPAXKIAHCKON UICHTUYHOCTH, IMTATPUOTU3MA; LIEHHOCTHOE OTHOIIIEHUE
K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTUXKEHUSIM
POCCUHCKUX YUIEHBIX B 00JIACTH (PU3UKH U TCXHUKH, 3) TYXOBHO-HPABCTBEHHOI' 0
BOCHUTAHMUA: CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, OSTUYECKOTO
MOBEACHUS;  CIIOCOOHOCTHh OIIEHWBATh CHUTYAllMI0 W TMPUHAMATh OCO3HAHHBIC
peluieHus, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
4yucie B JIESITENBHOCTH YYEHOT0; OCO3HAHME JIMYHOTO BKIIaJla B MOCTPOCHHE
yCTOHUMBOTO  Oymymiero; 4) 3ICTeTHYECKOro BOCHUTAHHUS: OCTCTHUCCKOC
OTHOILLIEHHUE K MUPY, BKIIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;
5) TpyaoBoro BoOCHHUTAHHMSI: UWHTEpPeC K  pa3muyHbiM  chepam
npoeCCUOHANILHON JIeSITEIbHOCTH, B TOM 4YHCIE CBSI3aHHBIM C (U3UKOU U
TEXHUKOM, yMEHHE COBEpINATh OCO3HAHHBIM BBIOOp Oyayuiell mnpodeccun u



pearn30BbIBaTh COOCTBEHHBIE KM3HEHHBIE IUIaHBI; TOTOBHOCTh M CHOCOOHOCTH K
00pa3oBaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKU HA MPOTSHKEHUU BCEH KU3HU; 6)

IKOJIOTMYeCKOr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTb IKOJIOTMUECKOHN KYJIBTYpbl, OCO3HAHUE ITI00AIBHOIO
XapakTepa HKOJIOTMYECKUX MpoOJieM; IUIAHUPOBAHUE U OCYILECTBIECHUE ACHCTBUI
B OKpY’KaloIllel CpeJie Ha OCHOBE
3HaHMS 1eJied yCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA;  PACIIMPEHHUE OIbITa
JEeSTEIBHOCTU HKOJIOTMYECKOM HAMpaBIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUHN 10 (PU3HKe; 7)
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3MYECKON HAyKW; OCO3HAHHWE LEHHOCTH HAy4yHOU
JESATENbHOCTH, TOTOBHOCTH B TIPOLECCE U3YYEHHS] (PU3MKH OCYIIECTBISATH
POEKTHYIO U UCCIEAOBATENbCKYIO IESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHBIE Y4eOHbIe AeiicTBUA ba3oBbie
Joruyeckue AeMcTBHUA:

CaMOCTOSATEIbHO  (OPMYJNHPOBATH U aKTyaJlu3upoBaTh  MIpolOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMPEAeNATh IENH JeATEIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUS; BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMAaTPUBAEMBIX
bu3MYeCKUX SBICHHUAX; pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIIEMBI C y4ETOM
aHaJIM3a UMEIOIUXCS
MaTepuajbHbIX W HEMaTepHAIbHBIX PECYpPCOB; BHOCHTh KOPPEKTHBBHI B

NEeATEeNbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEeJsIM, OIIEHUWBATh PHUCKH IMOCJIEACTBUN JAESATEIBHOCTH;  KOOPAWHUPOBATH U

BBITIONHSATH PabOTy B YCIOBHUSIX pEajIbHOTO,

BUPTYaJbHOIO M  KOMOMHHUPOBAHHOTO  B3aUMOJEHCTBHS;  pa3BUBATh

KpPEaTUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.
ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS:

BJIAJI€Th HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMHU U METOAaMU
buznuecKon HAYKH;

BJIAJIETh HAaBbIKAMU YU€OHO-UCCIIEA0BATEIBLCKOW U MPOCKTHON JEATENbHOCTH
B 00nactu (pu3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB peUIeHUs 3ajlad (PU3HUECKOTO COJICpXKAHUS, MPUMEHEHHUIO Pa3IMYHbIX



METOJIOB TIO3HAHWSI; BJIAJICTh BHIAMH JCSATCIBHOCTH MO TIOJYYCHHIO HOBOTO
3HAHWSI, €r0 HMHTEPIPETAINH, TPEeoOpPa3OBaHUI0 W TPUMCHCHHIO B Pa3IUYHBIX
y4eOHBIX CUTYyallUsIX, B TOM YHUCJIC TIPH CO3JaHUU YUYCOHBIX MPOCKTOB B 00JIACTH
(U3HKYU; BBISBISTH MPUIUHHO-CICICTBEHHBIE CBS3M W aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTATh TUIOTE3y €€ pPEIICHHs, HAXOJWTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh IMapaMeTPhl M KPUTCPUHU PEIICHUS, aHATU3UPOBATH
MOJIYYCHHBIE B XOJIC PEIICHUS 3aa9d PE3YIIbTATHI,

KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTDH, MMPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX; CTAaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTeIbLHOM
JCATENBHOCTH, B TOM YHCJIC TIpU HM3yYeHUU (U3UKH, JaBaTh OIEHKY HOBBIM

CUTYaIlUsIM, OIICHHBATh MTPUOOPETEHHBIN OIBIT; YMETh IIEPEHOCUTH 3HAHUS 110

(GU3HKE B TPAKTHICCKYIO 00J1aCTh
KU3HEEATCIbHOCTH, YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

o0JacTeil; BBIIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TTOIXO0/IbI

Y PCIICHUS;, CTaBHTh MPOOJIEMBI M 3aJa4H, JTOTYCKAIOITUC

aJbTCPHATHBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMH TOJIYYCHUs WHPOpMANUU (GU3NIECKOTO COACPIKAHUS W3
MUCTOYHHKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISITh IOUCK, aHAJH3,
CHUCTEMAaTH3allMI0 U WHTEPIPETANi0 WH(DOpMAIMKU pa3IUYHBIX BUIOB U (opm
IPeICTaBIICHUS; OIICHUBATh IOCTOBEPHOCTh WH(POPMAIINHU; UCIIOIB30BaTh CPEICTBA
MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUA KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPraHW3allMOHHBIX 3a/lad C COOJIIoJIeHueM TpeOOoBaHUIA
DPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHEHBI, peCypcocOepeKeHUs, TPABOBBIX U
ATHYECKUX HOPM, HOPM HWHQPOPMAIMOHHON O€30MacHOCTH; CO37aBaTh TEKCTHI
¢u3ndecKoro coaepKaHWSA B PasIUYHBIX (opmarax ¢ y4éTOM Ha3HAYCHUS
uHDoOpMaMK W LEJIeBOM  ayJUTOPHH, BBIOWpAs ONTUMAIbHYIO  (GOpMY
MIPE/ICTAaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHS:
OCYIIECTBIIAThL OOIICHHWE Ha YypokaXx (U3MKK W BO BHE-YPOUHOU
JICITEIbHOCTH,
pacrio3HaBaTh MPEANOCBUIKM  KOH(MJIWKTHBIX CHUTyalldd MW CMsT4ath
KOH(JIMKTHI; pa3BEPHYTO W JIOTUYHO U3JIaraTb CBOK TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB; MOHMMATh M HWCHOJIb30BATh MPEUMYIIECTBA KOMAHJIHOW U
WHAUBUYaJTbHON
paboThI; BEIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUM C YUETOM OOIIMX



MHTEPECOB M BO3MOXKHOCTEM KaXIOTrO 4WIEHA KOJUIEKTMBA; IIPUHUMATHL LEIH

COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH ACHUCTBUA 110 €€

JOCTVDKEHUIO: COCTABJIATH IIJIaH JEHUCTBUM, PACIPENEIATh POJIM C YYETOM MHEHUI

YYaCTHUKOB, 00CYXJaTh PE3yJlbTaTbl COBMECTHOW pabOThl; OLEHUBATH KayeCTBO

CBOEI0 BKJIAJa U KaKI0I0 yYaCTHUKA KOMAaH/bI B

oOlmi pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM; MPEIaraTb HOBbIE MPOEKTHI,
OLICHUBATH UJICH C ITO3ULIUU HOBU3HHBI,

OpPUTMHAJIBHOCTH, IIPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIATh I[O3UTUBHOE
CTpaTErnyecKoe MOBEeACHNUE B Pa3IMYHBIX

CUTYalLUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

PeryasiTuBHBIEe YHUBepPcaIbHbIE yueOHbIe AeiicTBHsI CaMoopraHu3aums:

CaMOCTOSITEJTbHO OCYIICCTBIISTh MO3HABATEIBHYIO JEATEILHOCTh B OOJACTH
GU3UKM W aCTPOHOMHUH, BBISBISATH NPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1aud; CAMOCTOSITEILHO COCTABJISATH IJIAaH PEIICHUS PACUETHBIX U
KaueCTBCHHBIX 3aJiay, IUIaH BBINOJHEHUS TMPAKTHYECKONH paboThl ¢ y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTCHUH; JaBaTh
OIICHKY HOBBIM CHUTYaIlUsIM; PacUIUpSATh paMKH y4eOHOro MpeaMeTa Ha OCHOBE
JUYHBIX TPEANOUYTEHHH; IeJlaTh OCO3HAHHBIN BBIOODP, apryMEeHTHPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTH 3a PEIIICHHE; OLICHUBATh MIPUOOPETEHHBIN OTBIT; CIIOCOOCTBOBATH

(hOpMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMU B 007IaCTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBHI B JICSITEILHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB LIEIISIM;

BJIQJIC€Th  HABBIKAMH  TO3HABATENbHON  pediekcmr Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pe(PIICKCUH IJIs OIICHKU CUTYyAaIllH, BRIOOPA BEPHOTO
pelUIeHNs; YMETh OILIEHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATH PELIEHUS 110 UX
CHUKEHUIO; IPUHUMATh MOTUBBI U apPI'yMEHTHI IPYTUX MPU aHAIIM3€E PE3yJIbTaTOB
NEATEeNIbHOCTU; MPUHUMATh ce0s, MOHMMAas CBOM HEIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI U @pTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyIbTaTOB
NEeATEeNIbHOCTH; MPU3HABATh CBOE MPABO U MPABO APYTUX

Ha OIIMOKHU.

B nporiecce nocTuxkeHUs JTUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMMBbI
nmo ¢u3uKe [JI1 YPOBHS CpEeIHEro oOmero oOpa3oBaHUs Yy OOyJaroIIuXxcs



COBEPIIEHCTBYETCS AMOIMOHATBHBIH WHTEIUICKT, TIPEIIOTaratonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU ChEpHI,
OBITh yBEpEeHHBIM B cebe; CaMOperyIHpOBaHUs, BKIIOYAIONIETO CaMOKOHTPOIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aJanTHPOBATHCA K AMOIMOHAIBHBIM W3MEHEHHUSAM M IPOSIBISITH TMHOKOCTH, OBITH
OTKpPBITBIM HOBOMY; BHYTPCHHEH MOTHBAIlMM, BKJIIOYAIONICH CTpEMIICHHE K
JOCTIKEHUIO TICJIM U YCIEXY, ONTUMHU3M, MHUITMATUBHOCTh, YMECHHE JICHCTBOBATH
MCXO/S U3 CBOMX BO3MOKHOCTEH; 3MIATHH, BKIIOUYAIONIEH CITOCOOHOCTh TOHUMATh
OMOIIMOHAJILHOE COCTOSIHME JPYTHX, YYUTBIBATH €ro TIPH OCYIICCTBICHHUH
oO0IIeHus1, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPSKMBAHUIO; COIMATBHBIX HABBIKOB,
BKJTFOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC M pa3peniatb KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHHBI MHpA, B PA3BUTHM COBPEMEHHON TEXHUKU U
TEXHOJIOTHUM, B NPAKTUUYECKOM JIEATEIBHOCTH JIFOJACH; YUYUTHIBATh T'PAHUIIBI
NPUMEHCHHMS  HM3YYCHHBIX  (PU3MUEeCKUX  MOJeNIe: MarepualbHas  TOYKa,
WHEepIMagbHas cucTeMa OoTcuéra, aOCOJMIOTHO TBEPAOE TENO, HWCalbHBIN ras,
MOJICJIM CTPOCHUS Ta30B, KUJIKOCTEH W TBEPIBIX TEJI, TOUCUHBIN SJICKTPUYECCKUN
3apsil MPU pelieHnn (PU3NIeCcKuX 3a7ay;

pacrio3HaBaTh (pU3HYECKHUE SABJICHUS (TPOILECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHYECKOM TEOpHUU CTPOCHHUS BEIIECTBA U
3JIEKTPOJIUHAMUKN: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKECHHE,
CBOOOJIHOE TIQJICHHE TEJI, IBHKCHHE IO OKPYXKHOCTH, WHEPIIHS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE TBUIKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
n3MeHeHne o0bE€Ma Tea MpU HarpeBaHWM (OXJIaXJAEHUHU), TEIJIOBOE PAaBHOBECHE,
WcrmapeHre, KOHJCHCAIMs, IUIaBJICHHE, KPUCTALIM3AIMS, KUICHUE, BIIAKHOCTH
BO3/yXa, MOBBIIIIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYE,
CBSI3b MEXIY TMapaMeTpaMH COCTOSIHHA Taza B M30Ipolleccax, dJISKTpU3aius Ted,
B3aUMOJICCTBUE 3apsOB; OMNHUCHIBAaTh MEXAaHMYECKOE JBIM)KEHHE, HCIOJb3Yys
dbu3ruecKrue BEIWYHMHBI: KOOpPAUHATA, IIyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, Cuja, HMIYJbC Tejda, KHHETHYECKas DSHEPrus, IOTCHIMaJbHasg



SHEprus, MeXaHuyeckasg pabdoTa, MeXaHWYecKash MOIIHOCTb, MpPH OMNHUCAHHUU
MPaBUWIBHO TPaKTOBaTh (DU3UUYECKUN CMBICI HCIOJB3YEMbIX BEJIMYMH, HUX
000O3HaYeHusT W E€JUHULBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(u3MYECKYI0 BEIMYUHY C IPYTUMU BETUYMHAMU; ONTMCHIBATh U3YYEHHBIE TEIJIOBBIC
CBOICTBA TeJl U TEIJIOBBIE SIBJICHUS, UCIOJIB3Ys (DU3NUECKUE BEIMYMHBI: 1aBIICHUE
raza, TeMIepaTrypa, CpelHsis KUHETHYecKash HHEprusi XaoTUYECKOIro JBHKEHUS
MOJIEKYJ, CpPEIHEKBaJpaTUYHasi CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIIOTHI,
BHYTPEHHsISl dHEprusi, padbora raza, K03QQGUUUEHT MOJE3HOT0 AEUCTBUS TEIJIOBOTO
JBUTATENs; NpPU ONHCAHMM TPABWIBHO TPAaKTOBaTh (DU3MUECKUH  CMBICH
UCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS W EIUHUIBI, HAXOAUTh (HOPMYIIbI,
CBSA3BIBAIONIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMHU  BEJIMYHMHAM;
ONMKCHIBATh M3YYECHHBIE D3JIEKTPUUYECKUE CBOWCTBA BELIECTBA M JIJIEKTPUUYECKUE
ABJIEHUS (ITPOLIECCHI), UCIIONB3Ysl (PU3MUYECKHE BEIMYMHBI: SJEKTPUUYECKUN 3aps/,
ANEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJS, MOTEHIMA, PA3HOCTh MOTEHIUAJIOB;
OpU ONHUCAHUM TPABWIBHO TPAKTOBATh (DU3MYECKUI CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUYEHHUS M EJAUHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYIMMM BEIMYMHAMHU; aHAIU3MPOBATH
(dusnueckue nporecchl U ABICHUS, UCTIONB3YS (HU3NUECKUE 3aKOHBI U MPUHIIUIIBL:
3akoH BcemupHoro tsarotenwus, |, Il u |1l 3akonsl HeroTOHaA, 3aKOH coxpaHeHUs
MEXaHMYECKOW SHEPTrHH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUI CYNEPHO3ULIUU
CWJI, TMPUHIUI PABHONPABUS HMHEPLUUATIBHBIX CHUCTEM OTCU€Ta, MOJIEKYJSPHO-
KUHETUYECKYIO TEOPHUI0 CTPOEHHUS BEIIECTBA, ra30Bble 3aKOHBI, CBA3b CpEAHEi
KAHETUYECKONW SHEPruM TEIUIOBOTO JBMKEHHUS MOJEKYlT C  aOCONIOTHOU
TEMIIEPATypoil,  MEpBBIA  3aKOH  TEPMOJMHAMUKH, 3aKOH  COXpPaHCHHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 53TOM pasznuyaTrh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAXKEHHE W YCJIOBHS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH; OOBSCHATH OCHOBHBIC TPHUHIUIBI EHWCTBUS MAIIUH,
npuOOpOB U TEXHUYECKUX YCTPOMCTB; pasziuyaTh YCJIOBUS HX O€30MacHOro
UCIIOJb30BaHUS B IIOBCEIHEBHOM JKWU3HU;  BBIMOJHATH 3KCIEPUMEHTHI IO
UCCJIEIOBAHUIO (PM3UYECKUX SBJICHUI M MPOIECCOB C MCIOJIb30BAaHUEM INPSAMBIX U
KOCBEHHBIX M3MEpPEHUH, pu 3TOM (HOPMYITUPOBATH MPOOIEeMy/3aiady U TUIIOTE3Y
y4eOHOI0 3KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPENI0KEHHOTO 000py10BaHus,
MPOBOJIUTH ONBIT U POPMYITUPOBATH BBIBOJIbI; OCYLIECTBIISATh MIPSIMbIE U KOCBEHHBIE
U3MepeHns (U3MYECKUX BEIMYHMH, TPU 3TOM BBIOMpATh ONTHUMAIBHBIA CIOCOO
U3MEPEHHUS W MCHOJb30BATh HW3BECTHBIE METOABl OLIEHKH IOIPEIHOCTEN
W3MEPCHUI; HCCIEOBaTh 3aBHCHMOCTH MEXIYy (DU3UYECKUMU BEIUYMHAMHU C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(GUKCUPOBATh PE3YIbTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B BUJIE



Tabnuil ¥ rpauKoB, €JaTh BBIBOJABI MO pe3yJbTaTaM HUCCIEIOBaHMs; COOI0AATh
npaBuiia 0€30MacHOTO TpyAa MPU MPOBEICHUH UCCIEI0BAHUNA B paMKaX yuyeOHOro
AKCIIEPUMEHTA, Y4YEOHO-UCCIEAOBATEIbCKOM M TMPOEKTHON JESITEIbHOCTH C
HCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1JAOOPATOPHOrO 00O0PYIIOBaHUS;
pemarb pacy€THbIEC 3a/1aud C SBHO 3aJIaHHOM (DU3UYECKON MOJEJbI0, UCHOJIb3Ys
(u3nueckre 3aKOHbl U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a7a4yd BbIOMpAThH
(¢u3nueckyro MOJAENb, BBIAEHATH (U3MUECKHE BEIUYUHBI U (QOpPMYIIBI,
HeoOXonuMble NJisi €€ pelieHus, MPOBOJUTh PAacU€Thl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAaYeHUs] (PU3NYECKON BEIMYMHBI; PellaTh KaueCTBEHHBIC 3aJauM:
BBICTPAUBAaTh JOTHYECKH HEMPOTUBOPEUMBYIO LIEMOUKY PACCYKIECHHUI C ONIOPOM Ha
U3yYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NYECKUE ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  pElIeHHMH  y4eOHbIX  3aJa4d  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTUM JJIA TOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETALIUU
U TpEe/ICTaBlIeHUsl Y4YeOHOU U HayYHO-TIOMYJISPHON MH(GOpMAIUU, OJTYyYeHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKU aHATM3UPOBATH MOTYy4YaeMyl0 HHPOpPMAIUIO;
OPUBOJIUTH TPUMEPHI BKJIAaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE WIPOILECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKM M TEXHOJOTUM; HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA 10 (U3MUKE B
IOBCETHEBHOM JKM3HM Juid obOecriedeHus O€30IacCHOCTHM NpU OOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTpOICTBaMH, Jii COXpaHEHUs 370pOBbs U
cOOJIIO/IEHNS] HOPM 3KOJIOTHYECKOI0 NMOBEACHUS B OKpYKarollel cpene; padboTarh B
IpyINIE C BBINOJIHEHUEM pa3IMYHBIX COLUAIbHBIX POJIEH, MIaHUpOBaTh padoTy
IPYIIbI, PAMOHATIBHO PaCHpeesaTh 00S3aHHOCTU U IUIAHUPOBATH JESATEIbHOCTD
B HECTAHJAPTHBIX CHUTyalusAX, aJCKBATHO OLIEHHWBATh BKJIAJX KaXAOr0 U3
YYaCTHHUKOB I'PYIIIbI B pEIICHUE pPacCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax poiib U MecTo (pu3uku B (popmMuUpOBaHHUH
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTHHM, B NPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEJIOCTHOCTh U €IMHCTBO
¢uznuecko KapTUHBI MHpA; YYUTHIBATh TPAHUIBI TMPUMEHEHUS W3yYEHHBIX
duznuecknx MojeNel: TOUYCYHBIM SJICKTPUYCCKUU 3apsij, Jyd CBETa, TOYCUHBIN
HMCTOYHUK CBETA, SiAEpHAsI MOJEIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO s/ipa Mpu
pemieHnr (PU3NYECKUX 3aJ7a4; paclo3HaBaTh (U3HUECKUE SBICHUS (MPOIECCH) U
OOBSCHATh MX HA OCHOBE 3aKOHOB DJJIEKTPOJWHAMUKH W KBAaHTOBOH (DHU3UKHU:
3JEKTpUYECKAasT MPOBOAUMOCTh, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE
JNEUCTBUSL TOKA, B3aMMOJCHCTBUE MArHUTOB, JJICKTPOMArHUTHAs HWHIYKIIUS,
JNEUCTBHE MArHUTHOTO TIOJiE Ha MPOBOJHUK C TOKOM W JBWKYIIMHCS 3aps,



ANEKTPOMAarHUTHbIE KOJEOAHWSI W BOJIHBI, MNPAMOJIMHEHHOE pPacCHpOCTPAHEHUE
CBETa, OTpaXCHHE, MpeJoMJIeHUE, UHTepdepeHuus, Auppakuus U HOJSApU3aALU
cBeTa, aucnepcus cBera, ¢ortodnektpuueckuil 3ddext (potodrddekt), cBeToBOE
JaBJeHUe, BOSHUKHOBEHHE JIMHEMYATOro CIEKTpa aromMa BOAOPOJa, €CTECTBEHHAs
U UCKYCCTBEHHAs pPaJUOAKTUBHOCTH; OMHUCHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA
(3neKTpuyecKkue, MAarHUTHBIE, ONTHYECKHE, DIIEKTPUYECKYI0 TPOBOJAUMOCTD
pPa3IUUHBIX Cpel) U DJICKTPOMArHUTHBIC SIBJICHUSI (MIPOIECCHI), HCIOIb3Ys
(¢u3znueckre BETUYMHBI: JJIEKTPUUECKHM 3apsii, CWiIa TOKa, 3JIEKTPHUUECKOoe
HanpsDKEHHE,  JJIEKTPUYECKOE  CONPOTUBIEHHE,  Pa3HOCTh  MOTEHI[MAJIOB,
ANEKTPOABMKYIAsA cujla, padoTa TOKA, HHAYKUWS MAarHUTHOTO TMOJs, Ccuia
Awmrnepa, cuna JlopeHla, UHAYKTUBHOCTb KaTYIIKH, SHEPrUs JIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEpPHOJl M 4YacToTa KojieOaHMM B KoyeOaTeIbHOM KOHTYpE,
3apsA]l U CWJIa TOKa B MPOLECCE TAPMOHUYECKUX AIEKTPOMATHUTHBIX KOJEOaHU,
(doKycHOE paccTOSSHME M ONTHUYECKasl Cujia JHMH3bI, MPH OMHCAHUHM MPABUIHHO
TpPaKkTOBaTh (YU3UUYECKUN CMBICT HCIOJb3YEMbIX BEJIWYMH, UX O0O3HAYCHUS W
€JIMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUUHY C
JIPYTUMU BEJIMYUHAMU;

ONKCHIBATh HW3Yy4YEHHbIE KBAHTOBBIC SBJIEHUS W TMPOLECCHI, HCHOIb3Ys
(du3znueckre BEIUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acToTa CBETa, SHEPTUd U UMITYJbC (POTOHA, EPUOJ MOIypaciaaa, YHEPTUs CBA3H
aTOMHBIX SIIEpP, TPHU ONHUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JIPYTMMHU BeJIUYHMHAMH,
BBIUMCTISTh 3HAUeHHE (DU3NYECKON BEIUYWHBI, AHAIW3UPOBATH (U3HUECKHUE
NIPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3MYecKue 3aKOHbI U MPUHIUIBL: 3akoH OMma,
3aKOHBI TOCIE0BATEIBHOTO U MapajuIeIbHOIO COCIMHEHUS MPOBOJHUKOB, 3aKOH
JIxxoyna—JIeHua, 3aKOH B3JIEKTPOMAarHUTHOW WHIYKUHUH, 3aKOH MPSMOJIMHEWHOIO
pacrpoCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHeHHe OuHITEeHA mns (hoTodPderra, 3aK0OH COXpaHEHUS SHEPTHUH, 3aKOH
COXpaHEHHs] MMIIyJIbCa, 3aKOH COXPAHEHHUs »BJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHsI MacCOBOT'O YMCIIa, OCTYyJaThl bopa, 3aK0H paJnoaKTUBHOTO pacnajia,
pU 3TOM pPa3InNdaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE
BBIDAKEHWE W YCJIOBHUS (TpaHUIlBl, OOJACTH) MPUMEHUMOCTH; OMPEICIATh
HaIpaBJIEHHE BEKTOPA MHIYKIIMM MAarHUTHOTO IOl TPOBOJAHUKA

C TOKOM, CHJIbI AMriepa u cvitbl JIOpeHI1a; CTPOUTh M OMTUCHIBATH U300paKeHNE,

CO3/1aBa€MO€ IIOCKHUM 3€pKaJIOM,
TOHKOW JIMH30M; BBIMOJHATh SKCHEPUMEHTBHI IO HCCIEIOBAHUIO (U3UYECKUX
SIBJICHUU M MPOLIECCOB C UCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI: TIPU



3ToM (QopMyIUpoBaTh MNpoOIeMy/3aady M THUIOTE3Y YUE€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTH BBIBOJABI, OCYIIECTBIATh TPSIMBbIE W KOCBEHHBIE W3MEpPEHUS
(U3HYECKUX BETUYHH, MPU I3TOM BBIOMPATH ONTHMAJIBHBIA CITOCOO M3MEpPEHUS U
WCIIONB30BaTh  W3BECTHHIE  METOABl  OIEHKH TOTPEIIHOCTEH  M3MEpEeHHUH;
MCCIIEIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIUYMH C HWCIOJIB30BAHUEM TIPSMBIX
U3MEpPEHHI: TIPH ITOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTaThl
MOJIY4YEHHOW 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B BHUJIE TaOIUL U TpaUKOB,
JIeNaTh BBIBOJIBI MO pe3yJIbTaTaM MCCIeI0BaHus; COOMI0AaTh MpaBuia 6€30MacHoro
TpyJa MpU TMPOBEICHUM HCCIENOBAaHUN B paMKax yuyeOHOro HKCIIEPUMEHTa,
y4eOHO-UCCNEIOBATENbCKOM M TPOEKTHOW JEATEIbHOCTH C MCHOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPONCTB U JaOOPATOPHOro 00OPYIOBAHUS; PEIIaTh PACUETHBIC
3aJlayy ¢ SBHO 33IaHHON (PU3NYECKON MOJETBIO, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHIIMITBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7a4M BHIOMpaTh (GU3HUECKYI0 MOJIENb,
BBIJICIISITh (PU3UYECKHE BEIWYMHBI U (POPMYIIbI, HEOOXOIUMBIC ISl €€ pEeIICHHUS,
NPOBOJUTh pacuyéThl W OICHUBATh PEATBHOCTh IOJYYCHHOTO 3HAYCHUS
Gu3nYecKol BEIIMYMHBI; peliaTh KaueCTBEHHBIC 3a/JaUd: BBHICTPAWBATh JIOTUYECKU
HENPOTUBOPEUUBYIO IEMOYKY PACCYXKACHUI C OMOpON Ha H3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIONIb30BaTh ~ MpPU  pEHIeHHMH  Y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJI TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETALINH
U TIpe/ICTaBlIeHUs] Y4eOHOU U Hay4YHO-TIOMYJISPHON MHGOpMAIUU, TOJTYYeHHOU U3
Pa3TUYHBIX UCTOUYHUKOB, KPUTUUYECKU aHATM3UPOBATH MOTy4aeMyto HHPOpMAIIUIO;
OOBSCHATh MPUHIIMIBI JICUCTBUS MAIWH, MPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3nuyaTh yCIOBUA WX O€30MacHOr0 HMCIIONBb30BAaHUS B TOBCEIHEBHOW >KU3HU;
NPUBOIUTH TPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKA W TEXHOJIOTHI; HCIOIb30BaTh TEOPETHYECKUE 3HAHHUS MO (HU3UKEe B
MMOBCETHCBHON KM3HM JUIs oOecrmedeHuss O€30MacHOCTH IPH  OOpAIICHUH C
npubopaMu W TEXHUYECKMMU YCTPOWUCTBAMH, IS COXPAHEHUS 3JI0POBbS H
COOJIIO/IEHNS] HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpY>Karollel cpene; padboTarh B
TpynIe C BBIMOJHEHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHHUPOBATH PaboTy
TPYIIBI, PAIMOHAIIBHO pactpenensiTh 00S3aHHOCTH U TUTAHUPOBAThH JEATEIHHOCTD
B HECTAaHNAPTHBIX CHUTYallMAX, aJ€KBATHO OIICHWBATh BKJIQJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMON TTPOOTIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne

HaumeHoBaHue pa3aeioB

KoaudecTBO 4acoB

n/n

H TEM IIPpOrpamMmabl

KoHTpoJbHbIE
padoThI

Bcero

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

Buasbl
AeSITeIbHOCTH
o0yuarouuxcsi ¢
yueToM padoueit
NMpOrpamMMbl
BOCIUTAHUS

Paznen

1. PU3UKA U METObI HAYYHOI'O ITO3HAHUA

1.1

duzuka n MCTObI
HAaY4YHOTI'O IIO3HAHUA

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

Bbecennr,
HaIpaBJIEHHbIE Ha
OCO3HaHHE LIEHHOCTU
HAay4YHOU
JIeSITeNIbHOCTH,
TOTOBHOCTD B
IpoLecce U3y4eHus
busuku
OCYIIIECTBIISATh
MPOEKTHYIO U
HCCIIEIOBATENbCKYIO
JESITeNIbHOCTh
WHIUBUAYAIBHO U B

rpymime.

Hroro no pasaeny



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paszgen 2. MEXAHUKA

2.1

Kunemaruka

bubnunorexa LIOK

https://m.edsoo.ru/7f41bf72

[IpoekTHbIE 3a1a4H,
HAaINpPABJICHHbIC HA

paclIupeHne ONnbITa
eI TEILHOCTH
3KOJIOTHYCCKOM
HAaIpPaBJIEHHOCTH HA
OCHOBE HUMCIOIIUXCS
3HaHUU N0 PU3HKE;

2.2

Jnnamuka

bu6mmoreka [IOK

https://m.edsoo.ru/7f41bf72

I'pynmoBeie
TIPOCKTHI,
HaIpaBJICHHBIC Ha
c(hopMHUPOBAaHHOCTH
9KOJIOTUYECKOU
KYJIBTYPBI,
OCO3HaHHE
IJI00aJIBHOTO
Xapakrepa
HKOJIOTHUYECKUX
npooieM



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

CaMOCTOSTCIIBHBIC
paboTHI 1O
COCTAaBJICHUIO CXEM,
IJIAKATOB,
HaHpaBJIeHHBIX Ha
ACTETUYECKOE

23 3aKOHBI COXpaHEHUS B 6 1 bubnuoteka [IOK
' MeXaHUKe https://m.edsoo.ru/7f4lbfr2 | O OHEHHAC K MHDY,
BKJTFOYAst ICTETUKY
HAyYHOTO
TBOPUYECTRBA,
MIPHUCYIIIETO
buznueckoil Hayke
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUK A
['pymnmnoBbie MPOEKTHl,
HAaIleJICHHbIE Ha
c¢(hOpMHUPOBAaHHOCTh
OCHOBEL MHPOBO33PEHUS,
3.1 MOJIEKYJISIPHOKUHETHYECKOU 9 Bubmaorexa LIOK COOTBCTCTBYIOLICTO
: https://m.edsoo.ru/7f41bf72 | cospemennomy
TEOpUU
YPOBHIO pa3BUTHUS
buznyeckoil HayKu



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Huckyccuu,
HaIpaBJICHHBIC HA
TOTOBHOCTD U
CITOCOOHOCTH K

3.2 OCHOBBI TEPMOIMHAMHUKH 10 EH6H_HOTeKa LOK 00pa30BaHHUIO U
https://m.edso0.ru/7f41bf72 | camoo6pazoBanuio B
obnactu GpU3MKU Ha
MPOTSHKEHUU BCEH
KHU3HH
MPOEKTHBIE 33/1a4H,
HaIpaBJIEHHbIE Ha
ArperaTHbI€ COCTOSHUS G oK OCO3HaHWE TUIHOTO
3.3 BeniectBa. DazoBwie 5 " HIHOTeKa I BKJIa/1a B IIOCTPOCHHE
TepexobI https://m.edsoo.ru/7f41bf72 YCTOUMBOTO
Oymymiero
Hroro mo pazgeny 24

Pazgen 4. JJIEKTPOJUMHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

pasBUBaloIINE yueOHbIE
CUTYyalUH,
HaITpaBJICHHLIC HA
CITOCOOHOCTH OIICHUBATH
CUTyallulO U IPUHUMATDb
OCO3HAHHBIC PEIICHHUS,
OpPHUEHTUPYSICh Ha
MOPAJILHOHPABCTBCHHELIC

bu6mmoreka [IOK
4.1 DNeKTpocTaTuKa 10 HOPMBI U IEHHOCTH, B
P https://m.edso00.ru/7f41bf72 ’
TOM YHCJIE B
JIESITETBHOCTH YUYEHOTO
[IpoekTHbIE 3a1auH,
HaIpaBJICHHBIC HA
pacIIMpeHHE OIbITa
ITocTossHHBIH
4.2 SIEKTPUUYECKAN TOK. TOKM B 12 Bubmaorexa LIOK HeﬂTeHBHOCTH“
' P : https://m.edsoo.ru/7f41bf72 | KOIOTHICCKON
pasIM4HBIX Cpelax HAIpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS
3HaHWH Mo Pu3nKe;
Hroro no paszneny 22
['pymmoBbie MPOEKTHI,
PeszepBHOE Bpems 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HalleJICHHbIC Ha
c¢(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
¢buznyeckoil HayKu

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

68




11 KJIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBare/ibHbIE

pecypchbl

Buasbl
AeSITeIbHOCTH
o0yuarouuxcsi ¢
yueToM padoueit
NMpOrpamMMbl
BOCIUTAHUS

Paznea 1. JIEKTPOJANHAMUKA

11

MaruuTtHoE 10JI€E.
DneKTpOMarHuTHasK WHIYKITUS

11 1

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

['pynnoBbie IPOEKTHI,
HaIpaBJIeHHBIE HA
c(hopMHUPOBAaHHOCTH
9KOJIOTUYECKOU
KYJIBTYPBI,
OCO3HaHHE
rJ1006aJIbHOTO
Xapakrepa
HKOJIOTHUECKUX
npooiemM

Hroro 1o pasaciy

11

Pa3nea 2. KOJIEBAHUA U BOJIHbBI



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.1

Mexannueckue u
AJIEKTPOMArHUTHBIC KOJICOaHUs

bubmnoreka LIOK
https://m.edsoo.ru/7f41c97c

Huckyccuu,
HaIpaBJICHHBIC HA
TOTOBHOCTh U
CITIOCOOHOCTH K
00pa3oBaHUIo U
caM000Opa3oBaHUIO

B 00J1aCTH (PU3UKU Ha
MIPOTSHKEHUU BCEH
KU3HU

2.2

Mexannueckue u
AIIEKTPOMATrHUTHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

CamocTosTenbHbIe
paboTHI TIO
COCTaBJICHUIO CXEM,
IUIAKaToB,
HAIpaBJICHHBIX Ha
ACTETUYECKOE
OTHOUICHHUE K MHPY,
BKJIFOUYAs! CTETHKY
HAYYHOTO
TBOPYECTBA,
HPUCYILETO
buznueckoii Hayke



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.3

Onruka

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

I'pynmoBeie
MIPOEKTHI,
HalleJIeHHbIC Ha
c¢(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
¢buznyeckoil HayKu

Hroro no pazneny

24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIBLHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

[IpoekTHbIE 3a1a4H,
HaIpaBJICHHBIE HA

MJIAHUPOBaHUE U
OCYIIECTBIICHUE
IEUCTBUH B
OKpy>Karoleu cpene
Ha OCHOBE 3HAHUS
1eseil ycToiuymBoro
pa3BUTHUSA
YyeJI0BeYeCTBa

Hroro no pazaeny

Pa3znen 4. KBAHTOBASA ®U3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.1

OneMeHThI KBaHTOBOMH ONTHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

becennr,
HaIpaBJICHHbIE HA
OCO3HaHMUE LIEHHOCTU
Hay4HOU
JIESITENIbHOCTH,
TOTOBHOCTD B
IpoLEecce U3ydeHUs
¢u3uKu
OCYIIIECTBIISATh
IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO
JIeSITeNIbHOCTh
MHIUBUAYAJIBHO U B

rpymnre.

4.2

Crpoenue atoma

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

[IpoekTHbIE 3a1a4H,
HarpaBJICHHBIE HA
MJIaHUPOBaHUE U
OCYIIECTBIICHUE

IEUCTBUH B
OKpy>Karoleu cpene
Ha OCHOBE 3HAHUS
1eseil ycToiuymBoro
pa3BUTHUSA
YyeJI0BeYeCTBa



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

[IpoekTHbIE 3a1a4n,
HAaIPABJIECHHbIC HA
paclIupeHne ONbITa

4.3 ATOoMHOE 11O S bubmotexa LIOK fiﬁiﬁi:iﬁa
https://m.edsoo.ru/7f41c97c
HaIpaBJICHHOCTHU Ha
OCHOBE UMEIOIIUXCS
3HaHUU 1O (PU3HKE;
Hroro no pazgeny 15

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DJIEeMEHTHI aCTPOHOMUU U
acTpoPpU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

I'pynmoBeie
TIPOCKTHI,
HaIleJICHHbIE Ha
c(hopMHUPOBAaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
(bu3MYEeCKO HAyKH

Hroro o pasaciy

7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

6.1

O6o0061maroniee NOBTOPEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

becennr,
HaIpaBJICHHbIE HA
OCO3HaHMUE LIEHHOCTU
Hay4HOU
JIESITENIbHOCTH,
TOTOBHOCTD B
IpoLEecce U3ydeHUs
¢u3uKu
OCYIIIECTBIISATh
IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO
JIeSITeNIbHOCTh
MHIUBUAYAJIBHO U B

rpymnre.

Hroro no pazneny

PesepBHOE Bpems

[IpoekTHbIE 3a1auH,
HaIpaBJICHHBIC HA
IJIaHUPOBaHUE U
OCYIIECTBIICHUE
IEUCTBUH B
OKpYXKarolleu cpese
Ha OCHOBE 3HAHUS
1eseil ycToiuymBoro
pa3BUTHUS
YyeJI0BeYeCTBa

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ZATEJ/IBHBIE
YUYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kinace/ Msxkumies .., [TetpoBa M.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» dusuka, 11 kinace/ Msxkumies I'.41., [TerpoBa M.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://myschool.edu.ru/
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