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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no npeamery «(pusuka» pazpadboraHa st 00yueHuUs B
10-11 xknacce MBOYVY «Ta6aunosckas COILI um.H.I'.CoTHHKa)» Ha OCHOBE:

s@enepanbHblii 3akoH 0T 29.12.2012 Ne273-®3 «0O06 o6pa3zoBaHuu B
Poccuiickoit @eaeparun» (¢ UBMEHEHUSIMHA ).

*@enepanbHblil 3ak0H OT 24.09.2022 No 371-®3 «O BHECEHUU U3MEHEHUN B
®denepanbhbiii 3ak0H «O0 obOpazoBanuu B Poccuiickoit denepanum» U cTaThio 1
®enepanbHoro 3akoHa «OO0 oOs3aTenbHBIX TpeOoBaHuAX B Poccuiickoit
denepaunumny.

*denepaibHBIM TOCYAAPCTBEHHBIM 00Pa30BATEIbHBIM CTAHAAPTOM CPEHErO
oO1iero oOpazoBaHus, yTB. mpukazoM MunoopHayku Poccun ot 17.05.2012 Ne 413
(manee — ®I'OC COO);

sdenepanbHOl  00pa3oBaTENBbHOM  MPOTPAMMOM  CPEJAHEro  OOIIEro
oOpazoBanus, yTB. mpukazoM Munnpocsernienus Poccun ot 18.05.2023 Ne 371.

e[loctanoBieHne [ 71aBHOTO  TrOCYJIapCTBEHHOTO  CAaHUTApPHOTO  Bpaya
Poccuiickoit denepamuu ot 28.09.2020 Ne 28 «OO0 yTBEepKIE€HUU CAaHUTAPHBIX
npaBun CII 2.4. 3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKHE TPEOOBaHUS K
OpraHU3aIsIM BOCIUTAHUSA M OOYYCHHS, OT/AbIXa M O3J0POBJICHUS JETEH W
MOJIOACKH.

*OcHOBHOI 00pa3oBaTeNbLHON MPOrpaMMBbl HAYAJIBLHOTO OOIIETO, OCHOBHOT'O
obmero u cpemauero oomiero oopazoanuss MbOY «Tabaunosckas COILI um.H.T'.
Cotauka» ot 30.08.2023r., npuka3 No286

* Yueonoro mnana MbOY «Ta6aunosckas COUI um. H.I'.Cotauka» na 2023-
2024 yueOnsbiit Tox ot 31.08.2023r., mpuka3 Ne 288.

Cognepxanue mporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTEeCTBECHHO-HAYYHOU KapTUHBI MHUpa oOy4daromuxcs 10—11 kimaccoB mpu 00yueHUn
X (Qu3nuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k rmiaHupyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM M METANpPEMETHBIM Pe3yIbTaTaM OO0yUYeHHs, a TaK¥Ke
VYHUTHIBAET HEOOXOAMMOCTh pEAU3alMi MEXIPEIMETHBIX CBSI3e (U3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TIpeMeTaMu. B Hell onpeensitoTcss OCHOBHBIC
eI U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MIIaHUPyEMbIE
pe3yNnbTaThl  OCBOCHHUS Kypca (U3UKU: JUYHOCTHBIE, MeETaIlpeJIMETHbIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma mo pu3HKe BKIIOYALT:

e IUJIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca pu3nku Ha 6a30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI MO TOJIaM OOyUEHHUS;

e cojaepxkaHue yueOHoro npenmera «dusuka» no rogam o0ydeHusl.

du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHuM 00 okpyxaroiem Mupe. LlIkonbHBIN Kypc PU3NKK — CUCTEMOOOpA3yOLIU
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI



JeXaT B OCHOBE IIPOILIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuszuueckoit reorpadueit U actpoHommueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHne  (U3MYECKUX 3HAHUM  ONpelensieT XapakTep U pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
IIOJIyYEHNs HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOWCTBAMH MU Jpyrux. M3ydenwue
(U3MKU BHOCUT OCHOBHOM BKJIaJl B (pOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTUHBI
Mupa oOydaromuxcs, B (POPMUPOBAHME YMEHHMH NPUMEHSATh HAYYHBIH METOJ
MO3HAHUS NP BBIMOJHEHUU UMHU YUYE€OHBIX HCCIEIOBaHUIA.

B ocHOBY Kypca pu3uku A1 ypOoBHS CpEHET0 00IIEro 00pa3oBaHMs MOJIOKEH
PAI Mael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €TI0 MMOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SBJISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. EBEE peanuzanus mnpeanojiaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(Gu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TIpoOieMamu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢puzuku npeamnosaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TE€XHUYECKUX U TE€XHOJOTMYECKHUX IMPUIIOKEHUN N3YUYEHHBIX
TEOPHUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM palliOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (Gu3WdYeckre Teopuu ((popMupoBaHHE MPEICTABICHUA O
CTPYKTYypE MOCTPOCHUsST (PU3NUECKON TeopHuH, posik (PyHITaMEHTAIbHBIX 3aKOHOB H
IIPUHLIMAIIOB B COBPEMEHHBIX IIPEACTABICHUSX O IIPUPOE, FPAaHULIAX IPUMEHUMOCTH
TEOpUH, JJIsI ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUI U IPOLIECCOB).

CucTeMHO-AESTENbHOCTHBIN MOAX0 B Kypce (DU3MKU peanusyercs Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH 00YyYaroluXcCs.
Jnis 6a30BOT0 YPOBHA Kypca (PU3UKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JTa0OpaTOPHBIX pabOT, KOTOPHIE B MPOTPAMMeE
no ¢u3uke oOBEAMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKHX padoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS] YYACTHUKAMM 00pa30BaTENBHOIO Ipolecca
UCXO/sI U3 OCOOCHHOCTEH MIaHMPOBAHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
3TOM oOOecrneunBaeTcsd OBJAJACHHE OOYYAIOUIMMHUCS YMEHHMSIMHU IPOBOJMTH



KOCBEHHBIC HM3MEPEHUs, HMCCICAOBAHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYMH H
MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbiioe BHUMaHue yneisieTcs pEIIeHNI0 PACUETHRIX M KAUeCTBEHHBIX 3a]1ad.
IIpu 3TOM 1U11 pacU€THBIX 3a1a4 IPUOPUTETOM SBIIAIOTCS 3a7a4U C SIBHO 3a1aHHOM
¢u3ndyeckold MOJENBbI0O, TO3BOJSIONINE TPUMEHSATh H3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO paszzesia Kypca, TaKk MU UHTErpupys 3HaHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKAaHUSI (PUINYECKUX SBICHUM W TIPOIECCOB B OKPYKAIOMICH
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENU IS CUTyalldd TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreyeHuIo y4eOHOro mpoiecca 0a30BbI ypOBEHb Kypca (PU3UKM Ha YpOBHE
cpenHero ooOmero oOpa3oBaHUs JOJKEH H3y4aThCS B YCJIOBHSIX HPEIMETHOIO
KabuHeTa (PU3MKKM WIM B YCJIOBHAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1uKJIa. B xaOuHeTe (PU3MKH AOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme [0
(bu3MKe yUeHUYECKUX MPAKTUUECKUX padO0T U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUHM C
NPUHIIMIIOM MHHHMAJIbHOW JIOCTATOYHOCTH H  OOECIIEUYMBACT TIOCTAHOBKY
NEPEYNCICHHBIX B MporpaMme MO0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIUN IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(GbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMIICHHS OOYYAaIOMUXCA K HAyYHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIIUM SIBJICHUSIM;

e (opMHPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHMS MaTepHUH U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHUA C HCIHOJIb30BaHUEM
(¢u3nYecKNX 3HaHUN U HAYYHBIX IOKA3aTEIbCTB;

e (dopMHpOBaHHE TPEACTABICHUNH O poiu (U3MKH ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JlocTikeHne 3THX 1eneld oOecreynBaeTcs pelieHHeM CIEIyIOIUX 3a7ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHMUs:



e MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAsl MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e (opmMupoBaHHE yMEHUN NPUMEHITb TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckoll MoOnEenbIo, 3aj1ay, MOAPa3yMEBAIOUIUX CAMOCTOSTENIBHOE
co3gaHue GuU3NUECKOl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKHMX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TJIAHUPOBAHUS U TPOBEACHUS
(Gu3MUeCcKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(OopMmanuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [IJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETo

oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. HaydHble MeTOIAbl NO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOoHbI U TeOpuH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmmHueitHoe agprxenue. JBHKeHHEe MaTepUaJIbHON TOUYKH 10 OKPYKHOCTH
C IOCTOSIHHOW MO MOXYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIUHEWHAs CKOPOCTb.
ITepuon u wactora obpamieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSAI0B, LIENIHBIC U PEMEHHBIE NIEpEAavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUKEHHS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HabGmronenne nBmkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaJIbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBLKEHUSI U cujia TpeHus nokos. KoadduiumeHnt tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE M BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yuenue aBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbsC cuinbl M M3MEHEHUE HMIYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktriBHOE IBHXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MarepualbHOM TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPIUU.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedhopMHpOBaHHON Npy>kuHbI. [loTeHIIManbHas SHEPrUs Tena BOJIU3U MOBEPXHOCTH
3emuu.

[TorennmanbHple ¥ HENOTEHIMAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW YHEPTUH CUCTEMBI TEN. 3aKOH
COXpPaHEHHUsI MEXaHUYECKOU SHEPIUMU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEpPE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. Mosiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBuxkeHue. duddys3usa. Xapaktep IBIKCHHS U
B3aMMOJICVICTBUSA YacTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPJBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojieel. Macca u
pasmepsbl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBHOTO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpElIHEM KWHETMYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHUEe MenaeneeBa—Knamneipona.
3akoHn JlanbToHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHnuecknue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 qU(Py3Un KUJIKOCTEH U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIIasi IPUPOY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJCAIBHOTO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHATE Ha OCHOBE HM3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEeMBbI U c1iocoObl €€ u3MeHeHus. KonruecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyUyeHUEe. YIeabHas TEII0EMKOCTh BEIeCTRA.
KonuuecTBo TemmoTel npu Terwionepeaye.

[TonssiTue 006 amuabaTtHOM mporecce. [lepBbIli 3aKOH TEPMOJIMHAMUKH.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanusa sSHEpruM B TEIJIOBbIX MamuHax. Kodp@uiueHT mnosie3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETNTIOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CTOpaHMsl, OBITOBOM XOJOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpPEHHEW SHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BHUIET
npoOKku U3 OYTBUIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHyTpeHHEN SHEPTIUM (TEMIIepaTyphbl) TeIa P TEIUIonepeiaye.

OmneIT 0 a1MabaTHOMY PACITUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUraTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YnaenbHas TEIIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTajsin3anus. Y aenbHad Terora miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJIYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEpEHUS BIAYKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DJeKTpU3alus Tel. DNEKTpUIECKUi 3apsi. J{Ba Buaa 3IEKTPUUIECKUX 3apsi0B.
[IpoBOHMKM,  OHUAJIEKTPUKK W TOJAYNPOBOJAHUKH. 3aKOH  COXpaHCHUs
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe rmone. Hamnpsk€HHOCTh  3iiekTpudeckoro mnods. IIpuHnun
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOAHMKHM W [HUAJIEKTPUKUA B BJIEKTpOCTaTUYecKoM moiie. [luanexkrpuyeckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN alliapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB.

Pabora oanexkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIIASI CUJIa U BHYTPEHHEE COMPOTHUBJIECHUE HCTOUYHHKA TOKA.
3axon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DNeKTpUUeCKuid TOK B Ta3zax. CamMOCTOATENbHBIM M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN TNO/, TaIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh CONPOTUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wW3MepeHHe BIEeKTPOJABUXKYIIEH Ccuibl. KOpOoTKoe 3ambIkaHUE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIseTCs C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CB3aHHBIE C MU3YYEHHEM METOAOB HAay4YHOIO
MO3HAHMS: SIBJICHWE, HAYYHbIH (akT, TUmnoresa, (pusmdeckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas QYHKIHS,
napabona, runepOosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

Buonoeus: MexaHu4eckoe NBIKEHHE B JKMBOW mpupoze, auddysus, ocMoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE paBHOBECHE),
DIIEKTPUYECKHE SBICHUS B )KMBOW TIPHPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOSHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAcCa, TETUIOBBIE CBOMCTBA TBEPIBIX TE, JKUAKOCTEH U ra3oB,
ANEKTPUYECKHE  CBOMCTBA  METAUIOB,  JJEKTPOJUTUYECKAss  JUCCOLIMALIMS,
rajibBaHUKa.

l'eoepaghus.: B1aXXHOCTH BO3/IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KCHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
yu€T TpeHHs B TEXHHKE, MOJIIIUITHUKH, HCIIOJIb30BaHNE 3aKOHA COXpPaHCHWUS
UMIIyJbCa B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUraTellb BHYTPEHHEIO
CropaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOJOTUN
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3allMTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoOB,
KCEPOKC, CTpYHHBI HPUHTED, AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHUKA

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarauTHOM MHAYKUMU. [[pUHIUII Cynepro3UIIMM MarHUTHBIX MOJIEH.
JlvHMM MarHuTHOM WHAYKIUHM. KapTWHa JWHUNA MarHUTHOW WHAYKIUAH TIOJIS
MOCTOSTHHBIX MarHUTOB.

MarautHoe 107€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOIO
MPOBOJIHUKA, KaTYIIKK ¢ TokKOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HarnpaBiieHHe. JIBuKeHre 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHIAYKIUHU. OJIEKTPOABHKYIIAs CWIA HWHAYKUWHA. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJI€.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MAarHUTHOTO TOJIA KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUrATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO yYKa MarHUTHBIM T1OJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnass  cuctema.  CBOOONIHBIE  MEXaHWYECKHE  KoeOaHMUS.
INapmonunyeckue konebanus. [lepuon, wacrtora, amruutyna u ($aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasiTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJCaTbHOM KOJIe0ATETbHOM KOHTYpe. AHAQIOTUS MEXAY MEXaHHUYECKUMH U
ANEeKTpOMarHuTHeIMU KojeOaHusamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'UM B UJEATBbHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoJeOaHUSX. BBIHYK/IEHHbIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaAHUS.



Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMS.

Tpancdopmatop. IIponsBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
SHEPIUM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JJIEKTpo3Hepruu. Kymbrypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT'0 TOKA, TUHUHU dJIEKTpONEpeEaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHON CcUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii skcnepumenm, 1abopamoprbsle pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

NccnenoBanne nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpOMaAZHUMHbBLE 80IHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHA BoJiHBL. [lomepeyHble W MOpPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYy4YEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaK€HUE, MPEJOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMOBEI paguOCBI3H U TeAeBUACHUS. Pagnonokanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTUKA B TEXHUKE WU MEIMIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmonenne orpa)keHus U MpesioMIICHUS MEXaHUYECKU X BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOH KoJieOaHuH.

UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, IPEJIOMIICHUE,
noJispu3anus, 1upakius, uHTepPepeHLus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'O OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

Coluparomue u paccenBaromue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsHUE
U ONTHYeCKasi cuiaa TOHKOW jauH3bL. [locTpoeHue n3o0OpakeHuid B COOMPAIONTUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPHUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HUHTep(EepeHIIMOHHOMN
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OCHOBBI CrIeNMAIBbHOI TEOPUH OTHOCUTEJIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMoB0OI ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u dHEPTHHM (HOTOHA C €T0 YACTOTOW. DHEprus
¥ UMITYJIbC (HOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoiicTBAa W MPaKTUYECKOE TpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.



HaGmronenue nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHuto coctaBa paguoakTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BuusHue
PaaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBHDKEHUE.

CosnHeuHasi cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IOCJIEA0BATEIbHOCTH. BHYTpeHHee CTpoeHue
3BE371. COBpeMEHHBbIC TMPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3/. DTarmbl )KU3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. UEpHBIE ABIPHI B AIpax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ia. PazOeranue rajgakTuk.
Teopus bosbmoro B3peiBa. PeukToBOE M3MydeHHE.



MacmiraOnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabarooenus

HaGmtonenust HeBOOPY>KEHHBIM TJIa30M C HUCTOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHU I ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MONAyIIapus U sIpKUE 3BE3IBI.

HaGmonenus B Teneckon JIyHsl, mianet, Miieunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm u  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMAILHOM M ATUYECKOU cpepax AesITeTLHOCTH YeIOBEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAY4YHOW KapTUHE MUpPA, POJib (PU3NYECKON TEOPHUH B
dbopMupoOBaHUY MPEICTABICHUN O PU3HMUECKON KapTUHE MHUPaA, MECTO (PU3HMUIECKOMN
KapTUHBI MHpa B OOIIEM psAJy COBPEMEHHBIX E€CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsieTCS ¢
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousmus, CBA3aHHBIE C WU3YYCHHUEM METOJ0OB HAYyYHOTO
MO3HAHMS: SIBJICHWE, Hay4dHbId (akT, runore3a, ¢Gu3uveckas BEJIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEeHWE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, TpU3HAKA MOA00MSI TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAAu TUIOCKUX GUTyp U 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOM MPHUpPOAE, KoJeOaTelbHbIe
JIIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW MPHUPOJIE, ACUCTBHE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUTHUECKOW PEIIETKH, CIEKTPAIbHBIN aHAIN3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHNE 3EMIICTPSICEHHIA.

Texnonocua: JNUHWUU DIEKTPOIIEpENad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJBUIaTeNb, WHAYKLIHWOHHAS II€Yb, pajap, PaauONpPUEMHHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3yIbTaThl OCBOCHUS yueOHOro npeamera «Dusnukay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICTEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMHU 00YYAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNy;

YMEHUE B3aUMOJIECTBOBATh C COLUUAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTb POCCUNCKOM I'PAKIAHCKON MACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pasnudyHbIiM cepaM MpoPecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmblTa JEATEIBHOCTH HKOJIOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs PU3KUKHU OCYIECTBISATh MPOCKTHYIO U UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMST B  paccMaTpHUBAEMBIX
(U3UYIECKUX SIBIICHUSX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUATIbHBIX U HEMaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIbHOCTH;
KOOPJAMHUPOBATH U BBINOJIHATH pad0OTy B YCIOBUSIX PEATLHOI0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSMH U METOAaMU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yact (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEmIeHHs 3a7ad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YUCJIE IIPU CO3JaHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKWU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI 1JIs I0KAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 00JacTb
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOLIME abTEePHATUBHBIC PEILICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMM TOJyuYeHUs HMH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio HHPOPMALMK PA3TUYHBIX BHUJIOB U (opMm
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJOTUU B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3a/1a4 ¢ coOM0eHueM TpeOOBaHUI S)PrOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON
0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpesicTaBIeHUs U BU3yaJIU3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBHS:

OCYIIECTBIISITH OOIIEHNE HA YPOKaxX (DM3UKH U BO BHE-YPOUHOU JACSATEIHHOCTH;

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd ©  CMSATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUS C HUCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJJIEKTUBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTUIKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensTh pojud C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;



OIICHUBATh KAYECTBO CBOETO BKJIa/ia M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIIHIA
pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE TPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUH HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATErMYECKOE TIOBEJEHHE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIICCTBIISITH MO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
(GU3MKH W aCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITCJILHO COCTABJIAThH IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOTHCHUS MTPAKTHYECKON PabOThI ¢ YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA,

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacIIMpsATh paMKH Y4eOHOTO TTPEJIMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHU;

JeNaTh OCO3HAHHBIM BBIOOP, aApPryMEHTHUPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBCHHOCTH 3a PCIICHHUEC;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JICHCTBUA ¥ MBICIUTEIBHBIX IPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI pedIIeKCUU JIA OICHKHW CUTYaIllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO NPUHHMATh PEIICHHS 110 HX
CHIDKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATeITHOCTH;

IPUHUMATH ce0s1, TOHUMAas CBOM HEJAOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPH aHAIW3e PE3yIbTaTOB
NEeATCITLHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mporiecce 1ocTHKEHUS TUIHOCTHBIX PE3YIBTATOB OCBOSHHUS ITPOTPAMMBI T10
bu3uke I ypOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYarommXcs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN UHTEJUICKT, MIPEIT0JIar Ao
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHHE, BUCTH HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
YMOILIMOHAIEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHE [IEHCTBOBATH HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh AYMOIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHUHU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATbHI

K xoniy o6yuenus B 10 kiaacce nmpeMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TPAKTUUECKOM JESITEIILHOCTH JIOCH;

YUUTHIBATh TPaHUIBl TPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJENei:
MaTepHalibHasl TOYKA, HHEPIIMAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
UCAIbHBIN Ta3, MOJIEJIN CTPOCHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUECKUH 3apsijl MpU pelieHnH PU3NIECKUX 3a71aY;

pacno3HaBaTh (pu3MYeCcKue SABJICHUS (MIPOIIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA U
ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEITHOE TBUKEHUE,
CcBOOOJHOE TIAZICHUE TeJ, JBMKCHHUE MO OKPY>KHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
M3MEHEeHHe O0bEMa TeN MpPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
UCIIapEeHHe, KOHJEHCAllMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KHUIIEHHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MpPU €ro HarpeBaHUHM B 3aKPBITOM COCYIE,
CBSA3b MEXAY MapamMeTpaMU COCTOSHHS ra3a B M30IpPOLECCaX, JIEKTpU3aLUs Tel,
B3aUMO/ICMCTBUE 3aPSIIO0B;

OMHCHIBATh MEXAHWYECKOE JBIIKEHUE, WCIONB3Yys (U3MYECKUE BEITUYHHBI:
KOOpAWHAaTa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KUHETUYECKasi PHEPrusi, MOTCHIIMAIbHAS YHEPIHs, MEXaHHIECKas
paboTa, MexXaHWYecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
du3HUecKrii CMBICT HMCHOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W €IIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYHUHY C APYTrUMU
BEITUYMHAMU;



ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIONIb3Yys. (PU3MYECKUE BEJIMYMHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsl SHEPIHsl XaOTUYECKOIro JABUKEHUS MOJIEKYJ, CPEIHEKBaIpaTHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprusi, pabora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TPaKTOBaTh (PU3MYECKUI CMBICT MCHOJb3YEMbIX BEIUYMH, HX
000O3HaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIME JIAHHYIO
(GU3NIECKYIO BEIMYNHY C APYTUMU BEIUUUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUEeCKUe BEIUYMHBI: JJIEKTPUUECKUN 3aps/l,
ANEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
OpU OINWCAHUU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
NPUHIUN CYNEPIO3UIIMKA CUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBS3b CpeHEN KMHETHUUYECKOW SHEPTHH TEIIOBOTO JABMKEHHUS MOJIEKYJ C
aOCONIOTHOIN TeMIepaTypoil, NepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CIIOBECHYIO
(opMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IpaHULIBL,
o01acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI JEHCTBHSI MAllIMH, TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS MX O€30MaCHOTO HUCIIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

BBIMOJIHATD JKCIEPUMEHTBHl 110 HCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IPOIIECCOB C MCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHHUH, NpPU 3TOM
dbopmynupoBaTh MpodIeMy/3aady ¥ TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHMsI, IPOBOAUTH OIBIT U (OPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO M3MEPEHHUs U HCIIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcupoBaTh Pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B BUJIC
TaOIuUI] ¥ rpaUKOB, ENaTh BRIBOBI [0 pE3yJIbTaTaM MCCIIEIOBAHNUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOECKTHOU
JESATENBHOCTU C WCIIOJNB30BAHUEM H3MEPHUTENBHBIX YCTPOICTB M J1abOOpPaTOPHOro
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCTONb3ys (U3UUYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJjauu
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOAUTh PAacuéThl M OLEHUBATh PEATBHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JTIOTUYECKU HETPOTUBOPEUUBYIO
LIENIOYKY pACCYXXJCHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznUecKkue sIBJICHUS,

UCIIOJIH30BATh IIPH PEIICHUN YYEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIE
TEXHOJIOTHU JJI1 TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U TPEACTaBICHUS
y4eOHOW M HAyYHO-TIOMYJIIPHOW WH(POpPMAIUU, TOJIYYEHHOW U3 Pa3TUYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJTydaeMyro HH(popMaIuio;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCITIOJIH30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHON KU3HU JIJIs
obecrieueHus: 0€30MACHOCTH TPU OOpaIllleHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
NOBEJIEHUS B OKPYKaIOLIEH CpeAE;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACIPENENsTh OO0SI3aHHOCTH U
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K koniy o6yuenus B 11 kiacce npeamMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTUM, B TMPAKTHYECKON JE€ATEIBHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
br3MYeCKON KapTHHBI MHPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU pelieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pU3NYECKUEe SABICHUS (MPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JECHUCTBUS TOKA, B3aMMOACHCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JBWXKYLIUMWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOoBOS AaBieHHE, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HWCKYCCTBEHHas
PaIuOaKTUBHOCTD;



OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOILIECCHI), HCMOIL3YAd (DU3NUYECKUE BEIUYUHBI:
AIEKTPUUYECKUI 3apsi, CUjla TOKa, SJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CHJla, padoTa TOKa,
WHIYKIHUST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 U MArHUTHOTO IMOJIeH, MEepHoJ M YacToTa
KoJiebaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiji U Cuja TOKa B IMpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE pacCTOsSHHE U
ONTHYECKasl CHWJIa JIMH3bI, NPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (HHU3UUYECCKUI
CMBICI HCIIOJB3YEMbIX BEJIWYMH, HMX OOO3HAUYECHHS U €JWHUIBI, YKa3bIBaTh
(dbopMyIibI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C JPYTUMU BETUUMHAMU;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCHI, HCIOIb3Ys
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIrusi U UMNYJbC (HOTOHA, IEPUO]T TIOJTypacaja, SHEPTus CBSI3U
ATOMHBIX SiJIep, NPU ONMUCAHWHM TPABUJIBHO TPAKTOBATh (U3UYECKUNU CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, WX O0O3HAYCHUsS W EIWHUIIbI, YKa3biBaTh (POPMYIIBI,
CBSA3BIBAIOIINE JIAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUECKON BEIIMYNHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (Ppu3nueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJI€I0BATEILHOIO0 U MapajuieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOMU
WHYKIIUY, 3aKOH MPSIMOJMHENHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHHUS HMMITYJbCa, 3aKOH COXpaHECHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUSI MAacCOBOr0O 4YHCia, MOCTyJaThl bopa,
3aKOH PaJlOaKTHBHOIO pacmajia, IPU 3TOM Pa3INdaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHUs (TpaHUIIBI, OO0JACTH)
MPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIsl TPOBOAHUKA
C TOKOM, CHJIbl AMmIiepa u cuibl JIopeHIa;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUU: MPU 3TOM
dbopmyIHpoBaTh MPoOIIEMy/3a1a4y ¥ THIIOTE3y YI4EOHOTO SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (POPMYITHPOBATH
BBIBO/JIBI;

OCYIIECTBIIATH MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEIUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BEJIUYUH C UCIIOJIH30BAHUEM TIPSMBIX
W3MEpPEHHUH: TIPU ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yIbTAThI



MOJIY4YEHHOW 3aBUCUMOCTH (UM3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI 10 pE3yJIbTaTaM UCCIEAOBaHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4eOHO-HCCIEIOBATENbCKOM W NPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpaTOpHOro
000py10BaHMUS;

pemath pacy€THbIE 3aJa4ydl C SIBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4H
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OIEHUBATh PEATbHOCTH
MOJTY4YEHHOT'0 3HAUCHUST (PU3NYECKON BETUIHHBI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JIOTHUECKH HETIPOTHUBOPEUHBYIO
LENOYKY PpacCyXJCHHM C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
du3ndYecKue SIBICHNUS;

UCTIOJIH30BaTh MPU PEIICHNHN YUeOHBIX 3a]1a4 COBPEMEHHBIC MH(POPMAITMOHHBIE
TEXHOJIOTUH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH U TPEICTABICHHUS
yu4eOHOW ¥ HaydHO-TIONMYJSIPHOW WH(POpPMAIMHU, TOJIYYCHHON W3 pa3IUYHBIX
MCTOYHHKOB, KPUTUIECKH aHATU3UPOBATH MOJydaeMyr0 HHPOpPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAalluH, TPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3HUKE B MOBCETHEBHOM KU3HU IS
obecricueHus1 0€30MACHOCTH TpH OOpaIieHuH ¢ TpHOOpaMU M TEXHHUYECCKUMH
YCTPOMCTBAaMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEH cpenie;

pabotaTe B TpyNIle C BBHINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAIMOHAIBHO pACIPENEIsITh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATDH
BKJIaJ] KXJIOT0 U3 YYAaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTposbnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypesI
Paznen 1. PUSUKA U METO/JAbI HAYUHOI'O ITIO3HAHUSA
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemariia S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m. edsoo,ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnunoreka [JOK
' ®dazoBbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. DJIEKTPOJAMHAMUKA
4.1 OneKTpocTaThKa 10 1 bubmiorexa [IOK

https://m.edsoo.ru/7f41bf72
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42 [TocTosHHBIM nekTpuyeckuil Tok. Toku B 12 bubmuorexa [IOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTieckue (ungposbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Paznen 1. DJIEKTPOJIMHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHITYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJJEBAHUSA U BOJIHbBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U JEeKTPOMarHuTHBIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bubnunoreka [JOK
' OTHOCHTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®PU3UKA
. bubnuoreka [JOK
4.1 ONeMEeHThl KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 Eubmiorexa TOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUHU U aCTPOPU3UKU 7 Et?;i?ﬁ%téi?ﬁ%f A1097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOpEHNE 4 Et?&?ﬁ%fii?ﬁﬁf A1097c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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