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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS HA YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeIbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roM enepaibHOH paboyeil mporpaMMmbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «dusnka» B 00pa3zoBaTeNbHBIX
Oopra"u3anusx Poccuniickon denepanun, peanu3yoImux OCHOBHBIE
oOpa3oBarenbHbIe MPOrPAMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
oOydeHnn ux ¢usznke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-IESITEIIBHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTBYeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEAMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOyudeHusl, a TaKKe YUYUTHIBAET HEOOXOJUMOCTHh pealU3alliid MEKIPEeIMETHBIX
CBs3e (DMBMKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TmpeaMmeramu. B Helt
ONPEENSIIOTCS OCHOBHBIE L€ M3y4YeHUs (M3UKM HA YPOBHE CPEAHEr0o OOLIETro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (DU3HKHU: JIUYHOCTHBIE,
MeTanpeaIMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no pusmKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJILTATHI 110 F0JIaM 00YUYEHUS;

e conepkaHue yueOHoro npeamera «Pusrka» mo rogam o0ydeHusl.

®dusuka Kak Hayka O HamOojee OOIMX 3aKOHaxX MPHUPOAbI, BBICTYyMas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. LlIkoapHbIN Kype PU3NKH — CUCTEMOOOPA3y IO
IUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3YYaeMbIX XHMHEH, OWOJIOTHEH,
¢buznyeckoir reorpaduet u actpoHomued. Mcmonb3oBaHME UMW AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, IOJIYYEHUS HOBBIX MAaTe€pUaloB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
N3yyenune ¢Gu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa OO0ydaromuxcs, B (GOpMHPOBAHWE YMEHUN MNPUMEHSThH
HAYYHBI METOJI TO3HAHUS PU BHIMOJIHEHUN UMU YUEOHBIX UCCIIEI0OBAHUI.

B ocHOBy Kkypca ¢Gu3uKy Uit YpPOBHS CpeaHEro ooOmero o0pa3oBaHUs
NOJIOKEH PAN WIEH, KOTOPbIE MOXKHO paccMaTpuBaTh KaK MPHUHIUIIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX paslenoB (U3HMKH, BKIIOUAET KaK
BOMPOCHI KJIACCHUECKOM, TaK M COBPEMEHHOHN (PU3UKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUU C HEMl Martepuan Kypca (GU3HKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. BenmymmMm B Kypce sBIsieTcCs
dbopMUpOBaHUE TPEACTABICHUA O CTPYKTYpHBIX YPOBHSX MAaTE€pPHH, BEIIECTBE U
mnoJe.

Hoesn eymanumapuzayuu. EE peanuzanusi mpeamnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MUECKOH HAyKH, OCMBICIICHHE CBS3H Pa3BUTHUSA
bu3uku ¢ pa3BuUTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa  npuknaonou  uanpaenennocmu. Kypc ¢Gusuku mpeamosiaraer
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHMUYECKHX M TE€XHOJOTMUECKHX MPHIOKECHUN
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocusayuu peanusyercs TIOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJICp>KaHUsl, TMOCBSIIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHHUs
po6JIeM pallMOHAILHOTO MPUPOIOTIOIB30BAHMS U YKOJIOTHUECKOM 0€30MacHOCTH.

CrepXHEBBIMHU DJIEMEHTAMHU Kypca (PU3UKKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusl ABJIAIOTCSA (pusmueckue teopun (PopMHUpOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpoeHus: GU3NYECKoil Teopuu, poiu (QyHAaAMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOAE, TPaHHIAX
NPUMEHUMOCTH TEOpWH, JJIsi ONHUCAaHUS E€CTECTBCHHO-HAYUYHBIX SBJICHHA U
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peallu3yeTcsl MPexe
BCEro 3a CYET OpraHu3allii SKCIIEPUMEHTAIHLHON AESITeNTbHOCTH O0YYarOIIHXCs.
Jns  06a3oBoro ypoBHsA Kypca (HU3MKH — OTO HCIOJB30BaHHWE CHUCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JTA0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOMIUH CIMUCOK YUYCHHYECKHX
NpaKTHYECKUX paboT. BeiaeneHue B yka3aHHOM IepevHe JTabOpaTOpHBIX pador,
NPOBOAMMBIX JIIi KOHTPOJSI W OIIGHKH, OCYIIECTBISIETCS  y4acTHUKAMU
o0pa3oBaTeNpHOrO TMpolecca HUCXOAS U3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHauleHust kaOuHera ¢Qusuku. Ilpm s3ToM obOecreunBaeTcsi OBJaJCHUE
OOy4JaroIUMHUCSI YMEHHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHs, HCCICIOBAHUS
3aBHUCHUMOCTEH (PU3NYECKUX BEIMYMH M IIOCTAHOBKY ONBITOB TIO IPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHHWE YyAENSETCS PEIICHUI0 PAcCUETHBIX M KayeCTBEHHBIX
3amad. [lpu 3TOM 1I7s pacd€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7a4d C SBHO
3aJJaHHON (PHU3UYECKON MOEIBIO, TO3BOJISIOIINE MPUMEHATh NU3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak U UHTETPUpYs 3HAHUA W3
pa3HbIX pa3nenos. i1 KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (U3NYECKUX SBJICHUI U TNPOLIECCOB B OKpYKaoIIEH
KU3HU, TpeOyromue BhIOOpa (PU3NUECKOM MOJENHM ANl CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DI'OC COO k marepuaabHO-
TEXHMUYECKOMY 0OecreyeHno y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
(Gbu3KKHN HAa ypOBHE CpeiHero o01ero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
IpeIMeTHOr0 KaOuHeTa (M3UKH WIM B YCJIOBHUAX HMHTEIPUPOBAHHOTO KaOWHeTa
IPEIMETOB €CTECTBEHHO-HAy4YHOIro LukiIa. B kabunere ¢(u3uku AOMKHO OBITH
HeoOxoaumoe JaboparopHoe OOOpyAOBaHUE Ui BBIIIOJIHEHUS YKa3aHHbBIX B
nporpaMMe Mo (pU3MKe YUYCHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JleMOHCTpalmoHHOe  000pyAOBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHLUMIIOM MMHMMAJIBHOM JIOCTATOYHOCTM M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpaMMe 1Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIUil s
UCCIIEIOBAHMUSI ~ U3Yy4YaeMbIX SIBJICHMA M  TPOIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3AKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlabopatopHoe 000OpyAOBaHHE JUIsI YYEHHYECKHMX MPAKTUYECKUX pPadoT
dbopMupyercss B BUI€ TEMAaTUYECKMX KOMILJIEKTOB M OOECMEeUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHMS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJOIOBBIX M LIHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (DU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

e (opMHpOBaHHE HUHTEpECa M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YyYEHUIO MNPUPOIbI, PA3BUTUE UX MHTEIUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHME HAYYHOI'O MMPOBO33PEHMsI KaK pe3ysibTara H3Y4YEHUs
OCHOB CTPOEHHSI MaTepuH U (PyHAaMEHTaJIbHBIX 3aKOHOB (DU3UKU;

e (opMmupoBaHHE YMEHHH OOBICHATH SBIEHUS C HCIOJIb30BAaHUEM
(u3MYECKUX 3HAHUM U HAyUHBIX J10KA3aTENbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (PU3MKK A PA3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTimkeHne 3THX lenei o0ecrednBaeTCsl pelIeHneM CIIEeIyIOMMX 3a1ad B

Hpolecce U3yYeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHUs:



e TMpuHOOpeTeHHue  CHUCTEMBl  3HAHUH 00  oO0mMX  (PU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY H
AJIEMEHTHI acTPODU3HUKY;

e (opMupoBaHME yMEHHMA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBbsiCHEHHUsSI (PU3MYECKUX SBJIEHUW B TPUPOAEC U Uil TMPUHATHS
NPAKTUYECKUX PEIICHUI B MOBCEHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pELICHUS pa3IUYHbIX 3aJa4 C SBHO 3a/IaHHOM
¢bu3znyeckoil MoOnENBI0, 3aJay, MOAPa3yMEBAIOUINX CAMOCTOSTEIHLHOE
co3gaHue Gu3NIecKo MOJIeNH, aJIEKBAaTHON YCIOBUSM 3aJ1a4H;

e TMOHMMaHHUE (UMYECKUX OCHOB M MPUHIUIIOB ACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO
cpeny;

e OBJIQJICHUE METOJAaMHU CAMOCTOSITEJIBLHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3NYEeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTeprpeTanuud uHbOpMaIuy,
OTIpEAENICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3YIbTaTa;

e CO3JaHUE YCJIOBUU IS Pa3BUTHsS YMEHUHN MPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU ESITeILHOCTH.

Ha usyuenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpPEAHETrO OOIIEero
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 gacoB (2 4aca B HE/IEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeanaraembiii B mporpamMme Mo (QU3MKE MepeyeHb J1abopaTOpPHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BBIOOP
NpOBEJCHUS J1a0OpaTOPHBIX PA0OT M OMBITOB € YYETOM WHAMBHUIYaJIbHBIX
0COOEHHOCTEW 00yUYarOIIUXCH.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®u3uka — Hayka o mnpupone. HayyHble METOABI NO3HAHUS OKPYKAKOLIETO
mupa. Pomnp JkcrepuMeHTa W TEOPUM B IIPOLIECCE TO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (U3NYECKUX SIBICHMW M mporeccoB. HayuHble TMIIOTE3BI.
®duzuueckre 3aKOHbI U TEOpHH. ['paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpyHIMT COOTBETCTBHA.

Ponp u Mecto ¢usuku B (GOpMUPOBAHHMU COBPEMEHHON HayYHOW KapTHUHBI
MHUPA, B IPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele W IU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMKEHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpOCTb (CpeiHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOpPEHHE MaTepHAIbHOM TOYKH, MX MPOEKUMHU Ha OCH CHUCTEMbl KOOpJUHAT.
CrnoxeHue nepeMeneHUi U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsMOJIMHENHHOe nBrxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH U [epeMeleHus
MaTepHUAIbHON TOUYKH OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpeHne CBOOOTHOTO TaICHUSI.

KpuBommuennoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYHOCTH C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTbIO. YTIJIOBas CKOPOCTh, JTMHEITHAs
ckopocth. [lepuon u yactora obpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuueckrue yCTpPONCTBAa M NPAKTUYECKOE MPUMEHEHHE: CHUIAOMETP,
JBUKEHUE CHAPSII0B, LEIHbIE U PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUYETa, WIUTIOCTPAIUS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUSL.

[IpeoOpa3zoBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peskeHHOM MTPOCTPAHCTBE.

HaGnronenue paBuxkeHust Tena, OPOIICHHOIO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaJCHHUS.

HanpaBnenue ckopoCcTu Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHne HEpaBHOMEPHOTO JIBHXKEHHS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPONUAEHHBIMU TEJIOM 3a
NOCJIEIOBATENBHBIE PABHBIE IPOMEXKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBUKEHUs MIAPHUKA B BI3KOM )KUAKOCTH.

N3yuyenue ABMxKEHUS Tea, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpyannn  orHocutensHOCTH  [anmmnes.  Ilepeeli  3akoH  HproToHa.
NuepruanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon Hprotona
JUIL MaTepUaabHOU TOUKU. Tpernii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectu. llepBas kKocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoiabxkeHus1, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHUs: CKOIbKEHUS U cwia TpeHus mokos. KoaddumumenT tpenus.
Cuiia conpoTUBIIEHUSI IPU IBUKEHUH TEJA B )KUJIKOCTH WM rase.

[TocTynarensHOE U BpalllaTeIbHOE JBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl. YcmoBus
paBHOBECUSA TBEPAOTO TEJIA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepuuu.

CpaBHeHHE MacC B3aUMOACHCTBYIOLIUX TEJ.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEHUE CWII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcoBust paBHOBECUS TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yuenue aBuxkeHUs: OpyckKa 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHKAIOUIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX aedopmMariuu.

HccnenoBanne ycloBUI pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAIl[CHUS.

Tema 3. 3akouvt coxpanenusn é mexanuke

NMnynbc MarepuaibHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabota cusnbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToreHunanbpHas SHEPrusl. [ToTeHuuanbHas SHEPrus yOpyro
nebopMupoBaHHON  TpykuHbl.  [loTeHIManpbHas dSHeprust Tena  BOIU3U
MOBEPXHOCTH 3EMJIH.

[loTeHnmanbHple W HENOTEHIMANbHble  cuibl.  CBs3b  pabOThI
HEMOTEHIMANbHBIX CUJI C M3MEHEHUEM MEXAHMYECKONW JIHEPTHH CHUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXAaHUYECKOW SHEPIruHu.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCKne YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOIAOMET, KOIIED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktruBHOE BMXEHUE.

[lepexon moTeHLIMATBHON PHEPTHH B KHHETHYECKYIO U OOPATHO.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjapa € MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAaATHUKOB.

WccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW DHEPrUHU
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pasznen 3. MosekyJsipHas pu3nka ¥ TepMOIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxenue. Jduddysus. Xapakrep IBUKEHUS U
B3aMMOJICHMCTBUS 4YacTUIl BemecrBa. Monaenn CTpoeHusi ra3oB, XUIAKOCTEW H
TBEPABIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mmosiekyn. Komnuectso Bemectsa. [locrossHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HACaIbHOrO rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMXKEHMs uacTul rasza. [llkana
temneparyp KeneBuna. I'a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3ompoliecchl B UAEATBLHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHWe H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbITel 10 1 Py3Un KUAKOCTEN U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMOJICHUCTBUA.

Mogens, WILTIOCTpUPYIOLIas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OneITel, WUIIOCTPUPYIOIIME YpPAaBHEHHWE COCTOSHHMS UICAIBHOTO Trasa,
M30MPOLIECCHI.

Yuenuueckuu sxcnepumenm, n1abopamopuvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEW.

UccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTrO
rasa.

Tema 2. Ocnoevl mepmoounHamuxku

TepmonnHamuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cTIOc00bI €€ m3mMeHeHus1. KonmnuecTBo TemnoTel u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJEallbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyUEHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIoTel npu Temionepeaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBplli 3aKOH TEPMOIWHAMUKH.
[IpumeHneHnne TepBOro 3aKOHAa TEPMOJMHAMHKHU K H3omporeccam. ['paduaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBele  mammHbl.  [IpUHIMIIBL  OEWCTBHS — TEIUIOBBIX — MAlIHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammHax. KoahduimmeHT monae3Horo
neiictBus TtemnoBo mammubl. [ukn KapHo u ero xod3(p@UUUEHT MOIE3HOTO
JNEUCTBUS. DKOJIOTMUECKUE MPOOIEMbI TEMIOAHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH HSHEPruM Tejla MPHU COBEPIICHUH PAOOTHI: BBUIET
mpoOku u3 OyTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3gupa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIINS ).

N3meHeHue BHyTpEHHEH SHEpTruM (TeMIiepaTyphl) Tejia Ipu Terionepeaaye.

OnelT 1O anuabaTHOMY pacCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATETIS.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHjaeHcauus. Mcnapenue u kuneHue. AOCONOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO31yxa. HacelmeHHbli map. YaenpHas TemioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHUS CBOMCTB
kpuctayioB. Kuakue kpucrtamibl. CoBpeMeHHblE Martepuainbl. [lnmaBienue u
KpUcTayui3aIus. Y AelbHasl TerioTa miaBienus. Cyommmanusi.

VYpaBHeHue TerioBoro 0anaHca.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOIMHU MOIYUYECHHUS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOIICTBa HACBHILLIEHHBIX NTAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUU.

Crioco0Obl u3MepeHUs BIaKHOCTH.

HaGnronenne HarpeBanus U MIaBJIeHUS KPUCTAUTMYECKOTO BEIIEeCTBA.

JleMoHCcTpanus KpUCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3mepenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoauHaAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzaums Tel. OJNEeKTpUYecKuil 3apsna. JlBa BHIA SIEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANIEKTPUKMA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsiaa.
B3aumopaeiictBue 3aps0B. 3akoH KyiioHna. TodeuyHbli 3JIEKTPUYECKUI 3apsl.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  anekTpuueckoro modsd.  [IpuHuumn



CYyHEPHO3ULIAN IIEKTPUUECKUX MONEH. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIA.

PaGora cun  oanekrpocrarnyeckoro  mons.  [lorenuman.  PasHocTth
MOTEHUNAIOB. [IpOBOOHMKM W AUIJIEKTPUKU B  DAJIEKTPOCTATUYECKOM MOJIE.
JlupnexkTpruyeckas IpOHULAEMOCTb.

OnexrpoémkocTs. KoHneHcaTop. DNEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DSJIEKTPOCTATHUYECKasl 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJECHCATOp, KOIMPOBAJIBHBIN anmapar, CTPYWHbBIN IPUHTEP.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T10JI€ 3aPSIKEHHBIX TEI.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT IUIOLAgU
IUTACTHH, PACCTOSHUS MEXAY HUMU U AUDIIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOopa.

Yuenuueckuu sxcnepumenm, n1abopamopuvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTpUYECKUd TOK. YCIOBUS CYILIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsiokxenue. 3akon OMa 1S y4acTKa LETIH.

DNEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBICHHE BELIECTBA.
ITocnenoBarenpHOE, NApalIENbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MolHOCT
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIIAs CUla W BHYTPEHHEE CONPOTUBIICHWE HCTOYHHMKA TOKA.
3akoH OMma AJ1s OHOM (3aMKHYTOM) 3JIeKTpUYecKol nenu. KopoTkoe 3aMbIKaHUeE.

DOneKTpoHHAass  MNPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTb
CONPOTHUBJICHUS METAJIOB OT Temreparypsl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITomynpoBoIHHKHY. CoOcTBeHHas " IIpUMECHAs IIPOBOAUMOCTD
noJynpoBoaHUKOB. CBoMCTBa p—n-niepexona. [lomynpoBoHUKOBbIE TPUOOPEI.

ONeKTpuyeckuid TOK B pacTBOpax M paciulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAS TUCCOUALUSA. DIEKTPOIIN3.



OnekTpudeckuii ToKk B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudyeckre yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEPMETD,
BOJITMETP, PpPEOCTaT, HCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTENbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AUO/I, TaJbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOILA]IN MTONIEPEYHOTO CEYEHHs U MaTepuaa.

CmemaHHOE COeIMHEHNE MPOBOJHUKOB.

IIpsmoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpOoTKoe 3ambIKaHMe
raJbBaHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT TEMITEPATY PBI.

[TIpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yueHne cMemaHHOr0 COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYIIEW CUIIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

HaGnronenue snekrponusa.

MexnpeaMeTHbIE CBS3H

Nzyuenne xkypca gusuku 6a30Boro ypoBHa B 10 kimacce oCyIIeCTBIsIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJIOTHHU, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYyYHOI'O
MO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, rumores3a, (Qu3mueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOII0eHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHUM, JUHEWHas QYHKIUS,
napabosna, runepbosia, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U X IIPOCKLIUM HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBW)KEHHE B KMBOU mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHMW3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJIICHUS B )KUBOU NPUPOJE.

Xumus: TUCKPETHOE CTPOECHHE BELIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJIEKTPUUYECKHUE CBOMCTBA METAIUIOB, AJEKTPOIUTHYECKAS AUCCOIMALIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBWKEHUN C HCIOIB30BAaHUEM MEXaHH3MOB,
YYET TpEHUST B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHHWE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JAPYyTue), JIBUTaTe]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOrHa, OBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJYYECHHUS] COBPEMEHHBIX MATEpPHAJOB, B TOM YHCJI€ HAaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB,
KCEpOKC, CTpYHHBIH OPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopBkI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajlbBAHUKA.

11 KJTACC

Paznen 4. daekrpoanHammuka

Tema 3. Macnummnoe nose. IneKmpomMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnntHoe mnone. Bekrop MarnutHOM wuHAYKIMM. [IpuHOMn cynepnosuunn
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKUMU. KapTuHa NWHHN MarHUTHOU
WHIYKIHUH TOJIS IOCTOSHHBIX MarHUTOB.

MarnutHoe T10J€ TMPOBOJHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MarHuTHOTO TOJISI JJIMHHOTO MPSIMOr0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna Jlopenua, €€ Moly/ib U HanpapyieHue. JIBUKEeHHE 3apsSyKeHHOM YaCTUIbI
B OJIHOPOJTHOM MarHUTHOM mose. Pabota cunbl Jlopenta.

SlBneHne 3JIIEKTPOMArHUTHOM WHAYKUMUHM. [IOTOK BeKkTOpa MAarHUTHOM
UHAYKOUHU. OJEKTPOJABIKYINAA CWIAa MWHAYKOUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Qapanest.

BuxpeBoe anekTpuueckoe mojie. OJEKTPOABMKYIIAs CHJIA HHIYKIHH B
IPOBOJIHUKE, JABWKYLIEMCS IOCTYIMATENIBHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBlIEHME CAMOMHIYKIMHU. OJEKTPOJABMXKYIAs  CHJa
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJBUraTellb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, NHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHYMY UHIYKIIMY MAarHATHOTO MOJIS.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHOM MHTYKLWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBWKYIIEH CHUJIbI MHIYKIUU OT CKOPOCTH M3MEHEHUSA
MarHUTHOT'O ITOTOKaA.

SBneHne caMOMHIyKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanue AelCTBUS MOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3gea 5. Kosie0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE KOJ1€0AHUA

KonebGarenbnast  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
['apmonnyeckue kosnebanus. Ilepuoa, yacrora, amrmummryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MaTeMaTU4EeCKUA MASTHUK. YPaBHEHHE TaPMOHHYECKUX
koneOanuii. [IpeBpaiiienne sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AIEKTPOMATrHUTHBIMU KoJiebaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPTUU B UJICATHHOM KOJIeOATETHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KoieOaHUAX. BBIHYKICHHbIE MEXaHUYECKUE
kosiebanusi. PezoHaHc. BeIHYyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

ITepemennbiii  TOK. CHUHYCOMIANBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeadya U NoTpedIeHUE IEKTPUUECKON
DHEPIruM. DKOJIOTUYECKHE PHUCKU IMPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIbHONW CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aTyxarmommx KojaeOaHmii.

UccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGntonenue pe3onanca.

CBOOOTHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA W HANPSIKEHUSI OT BPEMEHU) JIJIs
AIIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mMoOcCiEeIOBATEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
VHIYKTUBHOCTH U KOHJICHCATOPA.

Mopens TMHUYN IEKTPOnEPEaaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH NEpHOJa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MACCHI Ipy3a.

UccnenoBaHnne TmepeMEHHOr0 TOKa B LENA W3  MOCJIEAOBATEIIBHO
COEANHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuoa. CkopocTb
pacnpocTpaHeHusi W JiuHAa BOJHBL [lomepeuHble W OpPOJIOJABHBIE BOJIHBL.
WNurepdepenius u audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aunmHas opuentanus BektopoB E, B, V B anexkrpomaruutHoii BonHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEeJOMIICHUE, MOJspu3anus, AUPpaKius,
uHTeppepenirs. CKOpocTb 371EKTPOMArHUTHBIX BOJIH.

[IIkana »1nEKTPOMArHUTHBIX BOJH. l[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMTBI pagnuOCBsI3U U TeneBUAcHUs. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE ITPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JUArHOCTHKA B TEXHUKE W MEAULHUHE, pajaap,
pamuonpuéMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpPOCTPAHCHUE TTONIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecst Teo Kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: U NpeJoOMICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepeniu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIION U
4acTOTOM KOJIeOaHUHA.



Hccnenosanue CBOMCTB  DJJICKTPOMAarHUTHBIX  BOJIH: OTpaXk€HHUE,
npesioMiIeHHUe, Moispu3anus, AudpaxKuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsMoiMHENHHOE pacHpOCTpaHEHUE CBETAa B
oaHopoHoM cpene. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkenue cBera. 3akOHbI OTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeh
npenomnienus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPaKECHHUS.

Hucniepcust cBeta. CrioxHBIN cocTaB 0esioro ceerta. L[Ber.

Cobupatoriie u  pacceuBaromue JuH3bl. Tonkas nmH3a. DOKycHOE
paccTosiHue U ONTHUYECKas cuia TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUN B
coOuparolux U pacceuBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JTaBaeMo€e JIUH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMOEHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuust cBeta. [Audpakuumonnas pemérka. YciaoBHe HaOIIOACHUS
[JIaBHBIX ~MAKCUMYMOB TMpH NAJ€HHWM MOHOXPOMATHYECKOTO CBETa Ha
IUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToammapar, TPOCKIIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOnMHEWHOE pPacCIpOCTPaHEHNE, OTPAKEHUE M MPEIIOMIICHHE CBETa.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozenb CBETOBOAA.

UccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopenu MUKpOCKoma, TEJIECKONA.

HabGnronenue natepdepenimm cpera.

Habmronenue nudpakiuu ceera.

HabGnronenue aucnepcuu ceera.

[TonyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tomydyenue ciekTpa ¢ MOMOIIbI0 AUGPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3Mepenue nokasaresns npeioMICHUs CTEKIIA.
UccnenoBanne CBONCTB M300paykKeHUN B JIMH3aX.
Habmronenue aucnepcuu cBera.

Pa3nesn 6. OCHOBBI ClIeUAIBHOI TEOPUHU OTHOCUTEIHLHOCTH
I'panuiel  TPUMEHMMOCTH — Kiaccudecko — MexaHuku.  [loctymnaTsr
CIEUUAIBHOM TEOPUU OTHOCUTEIILHOCTH: WHBAPUAHTHOCTh MOAYJIS CKOPOCTHU
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.
OTHOCUTENILHOCTh OJTHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHU M COKpAICHHE
JUTAHBL.
DHeprus U UMNYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchbl C PHEPIrUe U UMIYJbCOM PEISATUBUCTCKOM YaCTULbL. DHEPIUs
IIOKOSI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dotonbl. Dopmyina [1nanka cBsa3u sHEepruu HOTOHA C €r0 YACTOTOM. DHEprus
U UMIYJIbC (OTOHA.
OtkpeiTre u uccnenoBanue Gorodrdpdexra. Onbrtet A. I'. CtoneroBa. 3aKOHbI
dboroaddexra. Ypasuenue OiuiHiuTeitHa miusa dotodddexra. «KpacHas rpanuiay

dhoroaddexra.

JlaBnenue ceera. OnbiTel I1. H. JIeOenera.

XUMUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOCTBA W MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(dboToIaTYMK, COJIHEYHAas: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®o1or¢h(DHEeKT Ha YCTAHOBKE C IIMHKOBOW TJIACTUHOM.

Uccnenosanne 3akoHOB BHeIHETO GoTodddeKTa.

CBeroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuo o -4acTHI.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nydeHue u morsiomieHue
GbOoTOHOB TpM Tepexoie aToMa C OAHOIO YPOBHSA SHEPruud Ha Jpyroi. Buuel
cnekTpoB. CIEKTp ypOBHEW 3HEPrUH aToMa BOAOPO/Ia.

BonHoBeie cBoiicTBa yactull. Bosnbl 1e bpoitnsa. KoprnyckynsipHO-BOITHOBOM
Iy QJT3M.

CHOHTaHHOE U BBIHYXICHHOE U3JIyYEHHE.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Habmroienue TuHeRvaThIX CIIEKTPOB U3ITy4YEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol
Habmronenue muHe4aToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIOXKHOCTh CTpoeHUsl snapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  coctaBa
paauoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Ty4eHHUs.
Biusinue pagnoakTUBHOCTH HA KUBbIE OPTAHU3MBI.
OTtkpbiTHE TIpoTOHA U Heitpona. Hykimonnas mozpens siapa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M3otomnsl.
Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM Oeta-pacnan. ['amma-
M3JlyyeHue. 3aKOH paJlMOaKTUBHOIO pacmaja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. JleexT maccer sapa.
S nepHsbie peakuuu. /leneHne u CUHTE3 AA€Ep.
Anepusiii peaktop. Tepmosinepublii cuHTe3. [IpoGiaeMbl U TEPCIIEKTUBBI
SJIEPHON SHEPIETUKU. DKOJOTHUECKUE ACTIEKTHI SIEPHON IHEPTETUKHU.
OnemMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
MeTtonbl HAOMIOICHHS U PETUCTPALIUU SJIEMEHTaAPHBIX YaCTHII.
dyHaMeHTallbHbIE B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunscona, siiepHsblil peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu
CuU€TurK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUH M aCTPOPU3UKHU

Oranbl pa3BUTHs acTpoHOMUHM. [IpHKiIagHOEe U MUPOBO33PEHYECKOE 3HAUCHHUE
aCTPOHOMUM.

Bun 3Bé3nHoro HebOa. Co3Be3nusi, sipkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHepruum ConHua U 3BE3N.
3BE3bI, UX OCHOBHBIE XAapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHBIM Kilacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCIIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TIJABHOM IOCJIEIOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BOoNMU CoyHIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunsiii [Iyte — nHama ['anaktuka. Ilonoxenue u nBuwxkeHue CoyiHIA B
I'anaktuke. Tunel ranakruk. Pagnoranaktuky u xBazapbsl. UEpHBIE ABIPHI B AApax
TaJaKTHUK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITydEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHH.

Yuenuuecxue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN U1 ONPEACNICHUs MOJI0KEHNS HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/uss CEeBEpHOro MOyIapus U ipKue 3BE3/bI.

Habmronenus B Teneckon Jlynsl, mianet, Miieunoro Ilytu.

O06001mariee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATUYECKOU cepax MesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTUHE MUPA, poJib (PU3UUECKON Teopuun
B (OpMHpPOBAHMU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
(bU3UYEeCcKO KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHa B 11 kimacce ocyuiecTBisieTcs C
YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCcaMH MAaTEMAaTHKH,
OMOIOruH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBsI3aHHBIE C W3YYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runoresa, (puU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, IKCIIEPUMEHT, MOJISTTUPOBAHKE, MOIC)b, NU3MEPECHHE.

Mamemamuxa: pemieHHE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U MX IMPOEKIHMH HAa OCH KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKK TMOAO0OUS TPEYTrOJIHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00bEMa Tell.

buonocusa: »nekTpuyeckue SABJICHHUS B JKUBOW MPUPOJE, KoJjieOaTelbHbIC
JIBUKECHUS B JKMBOM IPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOM MPUPOJE, NECUCTBUE
paanauy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIUYECKAS] CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIM
aHau3.



leoepaghusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJI€KA MAarHUTHBIX PV,
(dhoTochEMKa 36MHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUI.

Texnonocusa: JWHUM DIEKTpPOIEpenad, TEHEpaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKLIHOHHASA I1€4b, pajap, PaauONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOT'PAMMDBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenne ydeOHoro mpeamera «®Du3mkay Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) MOJDKHO OOECIICUYHUTHh TOCTIIKCHHE CIIETYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpenMeTa «Du3nKa» TOJKHBI
OTpaxaTh TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIUMXCS PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIUPEHUE KU3HCHHOTO
OMbITA U ONbITA AEATEILHOCTH B IMPOILECCE pEAIM3alUh OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOW JIEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHAa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAMIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX U
JEMOKPATHUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX Tpa)KJaHCKOTrO
oOIIIeCTBa, y4acCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJIEMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKOMN NEATENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCUICKOMN IPaKIaHCKON UJEHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATEIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOWIMBOTO OYIyIIIEro;

4) 3CTETUYECKOT0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl SCTETUKY HayYHOTO TBOPUYECTBA,
npucyuiero (GU3NYecKoi HayKe;



5) Tpy10BOro BOCIMTAHMS:

MHTEpEC K PasIu4HbIM cdepaM NpodheCcCHOHATBLHOU IESATEIBHOCTH, B TOM
YrCIie CBSI3aHHBIM ¢ (PM3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynmyiei mpo¢eCChu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHWI0 U CaMOOOpa30BaHHIO B 00JaCTH
(GU3MKH Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh AIKOJIOTHYECKON KYJIbTYPhl, OCO3HAHHE TJI00aIHHOTO
XapakTepa 3KOJOTHIECKUX POo0IIeM;

TUTAaHWPOBAHKE U OCYIIECTBIICHUE ICUCTBUI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE
3HAHUS 1eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIipeHre OIbITa JICATeIbHOCTH DSKOJIOTHYEeCKOH HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUU TI0 (DHU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEATCIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHuss (QU3MKH  OCYHIECTBIATH  TPOSKTHYD W HCCIIEIOBATEIHCKYIO
JesITeIbHOCTh MHINBUAYAJIHHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
ba3oBbie Jioruyeckue JaeicTBUA:
CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyaJIM3WpoOBaTh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU AEATENBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUHU HX
JIOCTHKECHMUS;
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WUMEIOIINUXCS
MaTepHualbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTUBHI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBINIOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEaTUBHOE MBIILICHUE TIPU PEIICHUH KM3HEHHBIX TTPOOJIEM.
ba3oBble ucciie1oBaTe/IbCKHeE TeCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHIATUAMU W METOJAMH
(bU3NYECKON HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIE0BATENbCKONW U MPOEKTHON ACSITENIbHOCTH
B 00JIacTH (PU3HMKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHMCKY
METO/IOB pelIeHusl 3ajad (U3NYECKOTO COACpKaHUs, MPUMEHEHUIO PAa3INYHBIX
METOJIOB IMO3HAHUS;

BJIQJIeTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETAlNY, NPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX Yy4eOHBIX
CUTYyallUsX, B TOM YHCJIE IIPH CO3AaHNUU Y4eOHBIX MMPOEKTOB B 00JaCTH (DUBHKH;

BBUIBJISITh TMPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalW3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pEeLICHUs, HAXOAUTh apryMEeHTHI ISl JOKa3aTesIbCTBA
CBOUX YTBEpXKJIEHUI, 3a1aBaTh MapaMeTPbl U KPUTEPUH PELICHHS;

aHAJTM3UpPOBaTh IOJlyY€HHbIE B XOJE pEIICHUS 3aJauyd  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYIUPOBaTh COOCTBEHHBIE 3aaud B 00pa3oBaTeIbHOM
AESATEIbHOCTH, B TOM YUCIIE IPU U3yUeHUH (DUBUKH;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YyMETb NEPEHOCUTh 3HAaHHWA MO (QHU3UKE B MPAKTUUYECKYI0 00JacThb
KHU3HENIEATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE UJIEU, TIPE/IaraTh OPUTMHAIbHBIE TOJX0Abl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ unpopmaunmeii:

BJIaJICTh HaBBIKAMU IMOJIy4eHUs MHGOpMAIK (HU3NYECKOTO COAEPIKAHUS U3
HMCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOUCK, aHalu3,
CUCTEMAaTH3alMI0 U HHTEPHIpETalNio WH(OPMALKMK PaA3IUYHBIX BUAOB U (GopM
HpeACTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OpMaIuy;

UCIONB30BaTh  CpeAcTBAa  MHGPOPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTraHU3AI[MOHHBIX
3ajad Cc coONoJieHHeM TpeOOBaHUIM HSPrOHOMMKH, TEXHHKH O€30MacHOCTH,
TMTHEHBbI, pecypcocOepeeHHs, TPaBOBBIX W  JTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (DPM3MUECKOTO COJAEpKaHUS B PasNUYHbIX (opmarax c
y4€TOM Ha3zHaueHUs HHGOPMAIMU U LIEJIEBON ayIUTOPHHU, BEIOUpAst ONTUMAIbHYIO
¢dbopMy npeacTaBIeHHS U BU3YaTH3ALHH.

KoMMyHUKATHBHbIE YHUBeEPCAJIbHbIE yueOHblIe 1eiicTBUS:
OCYILIECTBIIATH OOIEHHE HA YPOKax (PU3UKHU U BO BHEYPOUHOM AESITEIHbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(PJIMKTHBIX CHUTyallMd H  CMsr4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOK TOYKY 3PEHHS C HCHOJIb30BAHHUEM
A3bIKOBBIX CPEACTB;

NOHUMATh M HMCHOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHH C yd4€TOM OOIMHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

OPUHUMATh L[EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh ACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTABIISITH IUIAH JCHUCTBU,
pactpenensiaTh poiau ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThI
COBMECTHOM padoThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJAOr0 YYAaCTHUKA KOMAaHJIbl B
oOmuit pe3yabTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpejiaraTb HOBBIE NPOEKTHI, OLECHUBATH HAEHU C IO3ULUHUH HOBHU3HBI,
OpUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B PAa3JIUYHBIX
CUTYaIHsSIX, TIPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepCaJbHbIe yUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATEJIbHO OCYILUECTBISATh MMO3HABATENIBHYIO ACSITENBHOCTh B 00JACTH
(GU3UKK W aCTpOHOMHHM, BBIABISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHbIE 33]1a4U;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS MPAKTUYECKONU pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JABATh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh pAMKH YYEOHOTO MPEeAMETa HA OCHOBE JIMYHBIX MPEIITOYTECHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Oparb Ha cebd
OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAULMU B 00IacTU
(hM3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATBH COOTBETCTBUE PE3YyJIbTATOB LIEIAM;

BJIa/JIeTh  HAaBBIKAMU  [IO3HABAaTEJbHOM  pediekcud Kak  OCO3HaHUs
COBEpLIAEMbIX JECHUCTBHM M MBICAUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI;

MCIIOJIB30BaTh MPHUEMBI PEPIIEKCUH JIJIsl OLIEHKH CUTYalllH, BHIOOpa BEPHOTO
pelenus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEIICHUS TO WX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTHX TPH aHaju3e pe3yiabTaToB
TeSITENHHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHl JAPYTHX TPH aHaju3e pe3ylIbTaToB
TeSITeTbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce nocTmkeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHUS TPOTPAMMBI
no ¢u3MKe A YPOBHA CpelHero oOimiero oOpa3oBaHUS Yy OOydYaronuxcs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIUICKT, MIPEeIMOoJIararo A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW IMOILMOHAIBLHOH chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOIIMOHAIBHBIM H3MEHEHHSIM | MTPOSBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHUE MEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
APYTUX, YYUTBIBAaTh €ro TpPH OCYIIECTBICHUH OOMICHHS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIONIUX CIOCOOHOCTh BHICTPAUBATH OTHOIIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITH UHTEPEC U Pa3pemiaTh KOH(PIUKTHIL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeameTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIA:

JE€MOHCTPUPOBAaTh HAa MPUMEPAX pOJib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpAa, B PAa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIOIEH;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS W3YYEHHBIX (U3UUECKUX MOJIEIei:
MaTepuaibHasl TOUKa, MHEpLHAJIbHAs CUCTEMa OTCYETa, a0COMOTHO TBEPAOE TEINO,
UACAIBHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUAKOCTEN U TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKHH 3apsi/l IPU PeIIeHNU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUEcKHe SBICHUS (TPOIECCH) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHMS BEUIECTBA U



AJIEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JIBIDKCHHE, CBOOOJHOE TaJICHHE TeJ, JBM)KCHUE 10 OKPYKHOCTH, HWHEpIIS,
B3auMoyiericTBUe Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJBIX TEJ, U3MEHEHNE 00bEMa TeJl MPU HArpeBaHUU (OXJIKICHUH), TETIIOBOE
pPaBHOBECHUE, WMCHAPEHUE, KOHJCHCALMs, IUJIABJICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €ro HarpeBaHUU B 3aKPBHITOM
CcoCyle, CBSI3b MEXIY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
ANIEKTPU3ALMS TEJI, B3AUMOJCUCTBUE 3aPAIOB;

OMHCHIBATh MEXAHMYECKOE NIBIDKCHHE, WCITOIBb3ys (DU3NYECKHe BEITMYWHBI:
KOOpAMHATa, NyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC TE€Jla, KHHETUYECKas dHEPrusi, MOTCHIMAIbHAs dHEPTUs, MEXaHUYeCKas
paboTa, MeXaHW4YeCKass MOINMHOCTh;, MPH OMWCAHUU TPABUIHHO TPAKTOBATH
(U3UYECKUN CMBICIT HUCIOJIb3YeMbIX BEJIMYMH, WX O0O3HAUCHUS W €IUHHIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIUYMHY C JIPYTHUMHU
BEJIMUMHAMU;

ONMCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIB3Ysl (DM3WYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT YHEPIUsi XaOTUUECKOTO JIBUKEHHSI MOJIEKYJI, CPEIHECKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHssSI SHEprus, pabora rasa,
KOO (PUIMEHT TMONE3HOTO JACWCTBUS TEIUIOBOTO JBUTATENS;, MPH OMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUN CMBICT HCHOJIB3YEMBIX BEIWYWH, WX
0003Ha4YeHUsT M €AUHMIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(hU3UYECKYIO BEJIMYMHY C APYTUMHU BEJIMUYMHAM;

ONMCHIBATh U3YUYEHHBIEC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (ITPOIIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsij,
3JIEKTPUYECKOE TOJI€, HAMPSIKEHHOCTh MOJIsA, MOTEHIIUAN, PAa3HOCTh MTOTEHIMAJIOB;
IpyU ONUCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UMYECKUM CMBICT HCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHMS] M €IWHHIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINC
TaHHYI0 (U3UYECKYI0 BEJTMYHUHY C APYTHUMH BEIUYUHAMH,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BCeMUPHOTO TsroTenus, I, II u 11l 3akonbl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM JHEPruu, 3aKOH COXPAHEHHS MMITYJIbCA,
MPUHIUIT CYNEPIO3UIMNA CWJI, NMPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOEHHMSI BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUUYECKOW DHEPIUHU TEIUIOBOTO JBUKEHUSI MOJIEKYJI C
a0COTIOTHON TeMmepaTypou, MEePBhIH 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH Kylona, mpu 3TOM pasnuyarh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKECHHE M YCJIOBHS (TPaHUIIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSTH OCHOBHBIE NPUHLMUIBI JIEHCTBUS  MAIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3indarh YCJIOBHS UX OE30MACHOTO HCIIOJIH30BAHHS B
MIOBCETHEBHOM JKU3HH;

BBIMOJHATh JKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIECCOB C HUCIOJIB30BAHMEM TNPSMBIX M KOCBEHHBIX H3MEPEHUH, MpPU ITOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Y4YEOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHWs, MPOBOAWTH OMBIT U
(bopMyIIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUYECKUX BETUYHH, MPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHS W HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OIICHKH MOTPEITHOCTEH N3MEPECHHIA,

UCCIIEIOBaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKUMHU  BEIUYMHAMH  C
MCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUN, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpPOBAaTh PE3yJIbTAThl TMOJYYCHHON 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B
BUIe TaOIuIl U TpadUKOB, AeTaTh BBIBOABI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

coOmro1aTh mMpaBwiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
pamMkKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEeNOBATENIbCKOW U MPOEKTHOM
AESITEIbHOCTH C WCIOJB30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB M JaOOPaTOpPHOTO
0o00pynoBaHus;

pemath pacu€THbIE 3aJayd C $BHO 3aJaHHOW (DU3MUYECKON MOJENbIo,
UCTONB3YS (Ppr3HUecKrne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7a4u
BBIOMpATh (PU3MUECKYIO MOJEIb, BBIACHATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXoAuMBbIe ISl €€ pelleHusi, MPOBOAUTh PACUEThl U OLIEHWBATH PEATBHOCTH
MOJTyYEHHOTO 3Ha4Y€HUs (PU3NUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
[IETIOYKY PACCYKICHUH C OMOpOi Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
buznyeckue SIBICHHUS,

UCIONB30BaTh  MPH  pEIICHWH  ydyeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTaBIICHUSI YUeOHONW M HAYYHO-TIOMYJISIPHOW MH(OpMAIHH, TTOTyIeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOTyIaeMyI0 HHPOPMAITUIO;

MPUBOIUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIETO MHUpPa, B pa3BUTHE
TEXHHUKHU W TEXHOJIOTHA;

UCTIOIh30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN KU3HU
s obecriedeHust 0€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOPaMH U TEXHUYECKUMU
YCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3J0POBbSI U COONIOIEHUSI HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIICH cpelie;



paboTaThb B TpyHme C BBINOJIHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNIbl, PALUOHAIBHO PpaCHpeneiIsaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, al€KBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB TPYIIIBHI B PEIICHUE PACCMAaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTb C(POPMUPOBAHHOCTh y 00YyYarOIIMXCS YMEHHUI:

JE€MOHCTPUPOBAaTh HAa MPUMEPAX pOJiIb U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U E€JUHCTBO
(u3NYECKOI KapTUHBI MUPA;

YUUTBIBaTh TpaHMILIBl NPUMEHEHUS HW3YUYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SACpHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO siipa MpH PElIeHUU (PU3MUEeCKHX
3azay;

pacrno3HaBaTh (pU3MUECKUE SBJICHUS (IPOLECCH) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsI POBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJIEKTPOMAarHWTHAas WHAYKUUSA, JEHCTBHE MArHATHOIO IIOJS Ha
IOPOBOJHUK C TOKOM M JBWXKYIIUICS 3apsii, 3JIEKTPOMAarHUTHbIE KoJeOaHUS U
BOJIHBI, NIPSIMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHUE,
uHTepdepeniys, audpakuus W TONApH3ALMS  CBETa, JHUCIEpPCUs CBETa,
dhoroanexTpudeckuiit 3ghext (hoTodddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaToOro CHEKTpa aToMa BOJXOPOJA, €CTECTBEHHas M MCKYCCTBEHHas

PAAOAKTUBHOCTD,
OIMMCbIBATh HM3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-IeCKI/IC, MAarHuTHBIC,
OIITUYCCKHUC, QJIEKTPHUYCCKYIO IMPOBOAUMOCTD Pa3INYHbIX CpC,Z[) 141

AIIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCHOJB3Ysl (U3UYECKHE BEITHMYMHBL:
AIIEKTPUYECKHUI 3apsij, CHiia TOKa, JJIEKTPUUYECKOE HAMpSIKEHHUE, DJIEKTPUIECKOe
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIDKYIIAs cuja, paboTa TOKa,
MHIYKIMsT MarHUTHOTO MO, cwia Amnepa, cuia JlopeHIla, WHAYKTUBHOCTH
KaTYUIKH, DHEPTusl 3JIEKTPUYECKOr0 M MArHMTHOTO IOJIeH, MepuoJ W YacToTa
KoieOaHuil B KoJeOaTenmbHOM KOHTYpe, 3apsi M Ccujla TOKa B TMpolecce
TApMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuh, (OKYCHOE pacCTOSIHHE U
ONTHYECKas CWjla JIMH3bI, NPU OMHMCAHUM NPABWIBHO TPAKTOBATh (U3NYECKHIA
CMBICJI HUCTOJBb3YEMBIX BEJIMYMH, HMX OO0O3HAYeHHS U EIUHMIIbI, YKa3bIBaTb
bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PHU3WYECKYI0 BEIUYMHY C JAPYyTUMHU
BEJIMUMHAMU;

ONMCHIBATh H3YYCHHBIE KBAHTOBbIE SBJICHUS M TIPOLECCHl, HCIOIB3YS
¢u3nueckue BEIWYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETA, SHEPTHUsl U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTus CBSI3U
aTOMHBIX SIIEp, MNpPU OINUCAHUU TPABWIBHO TPAaKTOBATh (PUIMYECKUA CMBICIT
UCIOJIb3YEeMbIX BEJIMYMH, MX OOO3HAYEHUs U E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BEJIMYHMHAMH,
BBIUUCIISATH 3HAaUCHHUE (PU3NUECKON BEIIUYUHBL;

aHANM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBJICHUS, UCIONb3Ys (PU3MUECKHUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapalIebHOTO
COCAVHEHNS IPOBOJHUKOB, 3aKOH Jxoyisa—JIeHma, 3akOH AIEKTPOMarHUTHOM
WHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHA g doTtorddexra,
3aKOH COXPAHEHHUsS HHEPruH, 3aKOH COXPAHEHHUsS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHHs MacCOBOTO 4YMcia, MocTynatel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHULBI, 00JACTH)
NPUMEHUMOCTH;

OTIpEAETATh HAMIPABICHNE BEKTOPA MHAYKIWH MarHUTHOTO TOJIS MPOBOIHUKA
C TOKOM, cuiibl AMriiepa u cuibl JIopeHna;

CTPOUTh U OIMCHIBATh M300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOLECCOB C HUCIOJb30BAHUEM TMPSAMBIX W KOCBEHHBIX M3MEPEHUN: TPU ITOM
dbopmynupoBath mpobiieMy/3agadyy M = THIOTE3y Y4YEOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MNPEJIOKEHHOTO 00O0pYyIOBaHUS, MPOBOAUTH OMbBIT U
(bopMyIHpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BETUYHH, MPU
ATOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEpPEHUsT W HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHHEM
OpsIMBIX  U3MEPEHH: TpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYHMH B BHUAE TaOIUI U
rpaduKoB, JeNaTh BHIBOJBI [0 Pe3yJbTaTaM HUCCIEA0BAHMS;

coOmro1aTh mMpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEeNOBATENIbCKOW U MPOEKTHOM
NESITENBbHOCTA C UCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
0o00pynoBaHus;

pemath pacu€THbIE 3aJayd C $BHO 3aJaHHONW (DU3MUYECKON MOJENbIo,
UCTONB3YS (Pr3HUecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7a4u
BbIOMpATh (HU3UUECKYI0 MOJEIb, BBIACNIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOouMbIe NIl €€ pelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATH PEaJbHOCTh
[IOJIy4YE€HHOTO 3Hau€HUs (PU3NUYECKOI BEIINUUHBL;

pelaTb Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTMYECKU HEITPOTUBOPEUUBYIO
LENOYKY PACCYXAECHUW C ONOPOM HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYecKue SIBICHUS;

UCNOJb30BaTh  IpPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUU
U TPEJCTAaBJICHUs y4eOHOW U HAYYHO-MOMYJISIPHON MH(POpPMAIUH, ITOJTYYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyl0 HH(POPMAIIUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MAallUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MACHOIO UCHOIb30BaHUS B IMOBCEIHEBHON
KU3HU;

MPUBOIUTH IPUMEPHI BKJIA/Ia POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHME MPOLIECCOB OKPYKAIOIIEIO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
s obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPaMH U TEXHUYECKUMU
yCTPOMCTBAMH, JUISI COXPAHEHUS 3/10pOBbS U COOJIOJEHUSI HOPM SKOJIOIMYECKOIO
NOBEJICHMS B OKPYXKAIOILEH Cpeae;

paboTaThb B TpyHme C BBHIMOJIHEHHUEM pAa3JIMYHBIX COLMAIbHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYMNIbl, PALMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, al€KBaTHO OLICHUBATh
BKJIaJ] KaKJI0r0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBAEMOM IIPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM
NPOrpaMMmblI

Ne i/

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IpakTue
e padoTh!

Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUSA

1.1 ®u3KKa ¥ METOJbI HAYYHOT'O IIO3HAHHUS 2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 JlnHamuka 7
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1
18

Hroro no pasaeny

Pa3nea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJICKYJISIPHO-KUHETHYECKOM 9 !
' TEOpHU

3.2 OCHOBBI TEpPMOANHAMUKH 10 1

313 ArperaTHble COCTOSIHUS BELIIECTBA. 5
' ®a30BbIC TIEPEXO/IbI




Uroro no pazaeny 24
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DJIEKTpOCTaTUKa 10
47 [TocTosIHHBIN 2NEKTpUYECKUNA TOK. TOKHM B 12
Pa3IUYHBIX Cpeax
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KIIACC

KoyandecTBO 4acoB
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/m Konrtpoabnsbie | IIpakTnu
MPOrpaMMbI Bcero
padoThI padoThI
Pazaen 1. JIEKTPOJIUHAMMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3
' WHIY KM
Nroro no pazaeny 11
Pasznea 2. KOJIEBAHUSA N BOJIHBI
MexaHu4ecKre 1 AIEKTPOMarHUTHBIE
2.1 9 1
KoeOaHust
27 MexaHn4ecKue U 3IEKTPOMarHuTHbIE 5 1
' BOJIHBI
2.3 Omnruka 10 3
Hroro no pasaeny 24
Pa3znes 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
31 OCHOBBI CIEUATIBHON TEOpUH 4 |
) OTHOCUTEIbHOCTH
Hroro no pazaeny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAHTOBOU OITTUKH 6




4.2 Ctpoenue aToma 4
4.3 ATOMHOE SApO 5
Hroro no paszneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7
Uroro no pazaeny 7
Pasznen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O06o0matoree MOBTOPEHHE 4
Uroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosnuectBo yacos
Ne A
w/n Tema ypoka Beero Kontpoabnbie | IlpakTnyeckune | M
padoTbI padoThI s
®u3nka — HayKa O PUPOJE.
1 HayuHnble MeTO1b1 TO3HAHUS 1 0¢
OKPY>KaIoIllero MUpa
Pons 1 MecTO Gu3uku B
) (bopMHpPOBaHUN COBPEMEHHON 1 0¢
Hay4YHOU KapTHUHBI MUpa, B
MPaKTUYECKOU JeATETbHOCTH JIIOIEeH
MexaHnueckoe JBHKEHUE.
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 1
nerxenus. [lepemenienue, CKOpoCTb,
YCKOpEHUE
4 PaBHOMEpHOE npsAMOJIUHEITHOE | 1
JBUYKEHUE
5 PaBHOYCKOpEHHOE MPAMOJIMHENHOE | 1
JBUYKEHUE
6 CBoOopaHoe majieHue. Y CKopeHue 1 o
CBOOOTHOTO ITaECHUS
KpuBonnHeliHoe 1BUKEHUE.
7 JIBrKeHrEe MaTepUaIbHOU TOUKH 110 1 2!
OKPY>KHOCTH
8 [Tpuaumn otHocuTensHOCTH [ anumnes. 1 2;




WNuepuuanbHble CUCTEMBI OTCYETA.
[Tepssiii 3akoH HetoTOHA

Macca tena. Cuna. [Ipunnun
Cynepno3uiuu cui. Bropoit 3akoH
HproroHa 1151 MaTepuaibHOM TOUKH

10

Tperuii 3akoH HerotoHa nis
MaTepHAIBHBIX TOYEK

04

11

3akoH BceMHUpHOTo TsaroreHus. Cuna
TsokecTH. [lepBas kocmuueckas
CKOpOCTh

12

Cuina ynpyroctu. 3akoH ['yka. Bec
Tena

1

13

Cuna tpenus. Koo unueHt tpenus.
Cuuta COnTpOTHBIICHUSI TIPH TBH)KCHUH
TeJa B )KUAKOCTHU HITH ra3e

1¢

14

[ToctynarenbHOE M BpaniaTeabHOE
JBIKEHHE a0COIIOTHO TBEPIOTO TEJIa.
Mowment cunsbl. [1nedo cunel. YcnoBus
paBHOBECHS TBEPAOTO TENIA

1

15

NMnynbsc MaTepualbHON TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
HMMITyJIbCa. PEakTUBHOE IBH)KEHHE

16

PaGoTta u MOIITHOCTH CHUITBL.
Kunernyeckast 3HEprusi MaTepHATbHON
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPrUu

17

IToTreHnmanpHas SHEPrHUs.

0¢




[ToTenuuanbHas 3HEprus ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTenunanbHas Heprus Teia BOIM3u
MOBEPXHOCTU 3E€MJIH

18

[ToTeHuuanbHbIC U HETIOTEHIAIbHBIE
cuibl. CBsI3b pabOTHI
HEMOTEeHUHUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI TEJL.
3aKOH COXpPaHEHHSI MEXaHUYECKON
SHEPTUU

0¢

19

Jlaboparopnas padota
«HccnenoBanue cBsi3v pabOTHI CHITBI C
M3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJa Ha MMPUMEPE PACTSIKCHHUS
PE3UHOBOTO KIyTa

20

KonrponbHas padora no Teme
«Kunematuka. /lnHamuka. 3aKOHBI
COXpaHEHHUsI B MEXaHUKEY

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddyszus

2

22

Xapakrep JBUKEHUS U
B3aUMOJCUCTBUS YaCTHUL] BELIECTBA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPABIX TEI

23

Macca monexyi. KonmngectBo
Bemecta. [loctostHHas ABoraapo

24

TenmoBoe paBHOBecue. TemnepaTypa




u e€ usmepenue. [llkana remneparyp
Henscns

25

WUneanpupiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

26

AOGcooTHas TeMIieparypa Kak Mepa
CpPEeIHEU KUHETUYECKON SJHEPTUU
JBYOKEHMSI MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

0O¢

27

3axoH JlanpToHa. 'a30BEIe 3aKOHBI

1

28

Jlaboparopnas padota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpaMu COCTOSTHUS
pa3peKeHHOTO Tra3a»

1:

29

W3omporieccsl B HI€aTbHOM Ta3e U UX
rpadguueckoe mpecTaBIeHNE

1

30

BuyTtpennsis sneprust
TEPMOJUHAMHUYECKON CUCTEMBI U
criocoOb! e€ n3menenus. Konnuecto
TEIUI0THI U paboTa. BHyTpeHHss
SHEPTrHUsi OJHOATOMHOTO UIEaIbHOTO
rasa

2

31

Buasl rerionepenaun

32

VYV nenbHas TEIIOEMKOCTD BEIIECTBA.
KonuyecTBo TemnoTs! npu
Tertonepenaye. AauabaTHbINA MPoIIece

33

[TepBbIil 3aKOH TEPMOAMHAMUKHN U €O
MIPUMEHEHUE K N30IpolIeccam

1(




HeobOpatumocTh mporieccoB B

34 npupojae. Bropoii 3akoH 1t
TEPMOJIUHAMUKU

35 [Tpunun nevicteus u KII1/] TernmoBoit X
MaIIIHHbI

36 Huxn Kapuo u ero KITJ{ 2:

37 DKosornyeckue npoodIemMbl >
TETUIOHEPTETHKHU

18 O6o0maromuii ypok « MosieKyJsipHast 5
¢uznka. OCHOBBI TEPMOAMHAMUKI '
KonTtponbnas padoTa mo teme

39 «Monekymnsipaas ¢pusznka. OCHOBBI 3
TEPMOIUHAMUKI

40 [TapooOpazoBaHue 1 KOHIEHCAIIHSL. o
HcnapeHue U KATIIEHHE ’
AOCoI0oTHAS M OTHOCHUTEIBHAS

41 BJIAJKHOCTh BO3/lyxa. HachleHHbIN o)
nap
Tsépnoe teno. Kpucrammueckue u

0 amopdHbIe Tena. AHU30TPOIHA 1:
CBOMCTB KpucTaJIOB. JKuakue
KkpucTtayibl. COBpeMEHHbBIE MaTEPUAITBI
[TnaBeHre U KPUCTATUIA3AIIHS.

43 VY enpHas TENIOTA TUIABJIEHUS. 14
Cybnmumarus

44 YpaBHEHHE TEIUIOBOTO OanmaHca 1¢

45 OnexTpuszanys Ten. DIEKTPUIECKU 2:




3apsn. JIBa BUA JIEKTPUUECKUX
3apsIoB

46

[IpoBOAHMKY, TUANEKTPUKH U
MOJTyIPOBOIHUKH. 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsaaa

2¢

47

B3aumopeiicTBue 3apsioB. 3aKoH
Kynona. ToueuHslii anekTpuyecKuit
3apAn

2

48

Hanpsk€HHOCTB JIEKTPUYECKOrO
nosist. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX ToJer. JInnnn
HaIpsHKEHHOCTH

49

Pabora cuit aeKTpoCTaTu4ecKoro
noia. ITorennman. Pa3zHocts
HOTEHIINAIOB

50

[TpoBOTHUKYN U AMDIICKTPUKH B
AJIEKTPOCTATUYECKOM IT0JIE.
JluanexTpudeckast IPOHUIIAEMOCTh

51

DnekTpoéMkocTh. KoHeHcartop

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPTus 3apsKEeHHOTO
KOHJIeHCcaTopa

53

Jlaboparopnas padora "U3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIIMTT IEWCTBUS ¥ IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
anmapara, CTpyHHOTO IPHHTEPA.




DJIEKTpOCTaTUYECKAas 3alUTa.
3a3zeMJIeHHE JIEKTPOIPHUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyniectBoBaHus. [[0CTOSHHBIN TOK.
Cuia Toka. Hanpsbxkenue.
Conpotusnenue. 3akoH Oma aJist
y4acTKa Lenu

04

56

[TocnenoBarenbHOE, TapaUIETBLHOE,
CMEIIIaHHOE COCTMHEHUE
npoBoHUKOB. JIabopaTopHas paboTa
«M3y4eHne cMenraHHoTo COCTMHEHUS
PE3UCTOPOBY

0.5

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

1]

58

3akon OMa 11 OJTHOM (3aMKHYTOM)
anexkTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

0.5

1¢

59

DNeKTpOHHAsi TPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCThD
COMPOTHUBIICHUSI METAJJIOB OT
temrneparypbl. CBEpXITPOBOIUMOCTD

1

60

DJIEKTPUYECKHUI TOK B BAKyyMe.
CBoiicTBa JIEKTPOHHBIX IMyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexona. [lomynpoBogHuKOBbIE




PUOOPHI

62

DNEeKTPUYECKU TOK B pacTBOpax u
pacrmiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALIMS.
DIIEKTPOJIN3

3(

63

DNEeKTpUYECKU TOK B rasax.
CamocTosTebHBIN U
HECaMOCTOSTENbHBIN pa3psl. MonHus.
[Tna3ma

64

DnexTpuueckue npudopsl U
YCTPOKMCTBA U X MPAKTUIECKOE
npuMeHeHue. [IpaBuina TeXHUKH
0e3omacHoOCTH

65

O6o0uaromuii ypox
«INEKTPOIMHAMHKAY»

1¢

66

KonTtponbhas padoTa mo teme
«Dnektpocratuka. [locTossHHBII
3JeKTpudeckuil Tok. Toku B
pa3nuuHbIX cpenax» /Beepoccuiickas
MpoBepoOYHasi paboTa MpH MPOBEICHUN
Ha OyMa)KHOM HOCHUTEJIe

2:

67

PezepBHblii ypok. KonTposibHas
pabora o Teme "DneKTpoauHaMuKa"

68

PesepBHbIil ypok. O600maomui ypok
o teMam 10 kiacca

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoJsbHbie

Bcero
padoTbI

IIpakTHyeckn
e paboThI

ITocTossHHBIC MATHUTHI M UX
B3anmMOecTBHE. MarHuTHOE T0JIE.
Bekrop MaruuTHOM UHAYKUWH. JIMHUK
MAarHUTHON UHIYKLIHHU

MaruutHO€ 1oJie MPOBOHUKA C
ToKOM. OmBIT DpcTeaa.
B3anmoaeicTere npoBOJHUKOB C
TOKOM

JlaGopatopHnas pabota «3yuenue
MarHUTHOTO TOJIS KaTYIIKU C TOKOMY

JleficTBE MarHMTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuiia AMmepa.
Jlaboparopnas padota
«HccnenoBanue neicTBUS
MMOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM»

1(

JleficTBE MarHUTHOTO IOJIS Ha
JBIDKYITYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopennia. PaGota criibt
Jlopenna

1¢

DneKTpoMarHuTHast HHAyKuus. [loTok
BeKTOpa MarHuTHOM uHAYKuu. DJ1C




WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu dapanes

Jlaboparopnas padota
«HccrnenoBanue sBIeHUS
AJIEKTPOMArHUTHON WHTYKITHID

N
(1)

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMonHAyKIUK.
DHeprusi MarHUTHOTO MOJIsi KATYLIKU €
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

2!

TexHuueckue ycTponucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHJYKLIHUOHHAs [1e4Yb

3(

10

O6o06maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAS WH/TY KIS

01

11

KonTtponbhas padoTa mo teme
«MarsuTHoe 1osie.
DneKTpOMarHuTHasi UHAYKIUS

12

CB0OOIHBIE MEXaHNYECKIE
KojeOanus. ['apmoHHUecKre
KoJieOaHus. YpaBHECHUE
TrapMOHUYECKHUX KOJICOaHM.
[IpeBpatienue sHepruu

0¢

13

Jlaboparopnas padota
«HccnenoBanue 3aBUCUMOCTH
neproJia MaJibIX KojieOaHmii Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MacChI TPY3a»

14




14

Koneb6atenpupiii koHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIE KOJIcOaHHS B
uieaJIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaIorust MeXay MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSMHU

15

®opmyna TomcoHa. 3akoH
COXPAHEHUs PHEPTUH B UJI€ATHHOM
KOJIeOaTeIbHOM KOHTYPE

2]

16

[IpencraBnenue o 3aTyxarnmx
KoJeOaHusIX. BeIHYKIeHHBIC
MeXaHHJeCcKHe Koyiebanus. Pe3oHaHc.
BriHyX/1I€HHBIE 3JIEKTPOMAarHUTHbIE
KoJicOaHMs

17

IlepemennsbIit Tok. CHHYyCOUIAIBbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JECUCTBYIOIEE 3HAYCHHUE CHIIBI TOKA U
HaAIPSKEHUS

18

Tpancdopmarop. [IpousBoxactso,
nepeaaya u norpedieHue
JJIIEKTPUYECKOM SJHEPTUU

1]

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE IEKTPUUECKOTO 3BOHKA,
reHepaTopa IepeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoIepeaayd

20

DKOJIOrM4€eCcKHe pUCKU IIPU
MIPOM3BOJICTBE JEKTPOIHEPTHH.
Kynbrypa ncnonab3oBaHus
AJIEKTPOIHEPTUU B MOBCEIHEBHOU

1¢




KHU3HU

21

MexaHnnueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocTb
pacnpoCcTpaHEHUs U JITMHA BOJIHBI.
[Tonepeunslie ¥ MPOIOIBbHBIE BOJTHBI

22

3Byk. CKopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoMCTBa U cKopocTh. [Ilkana
3JIEKTPOMArHUTHBIX BOJIH

2¢

24

[TpuHIIMTIBI paAHOCBS3U U
TeneBuaeHus. Pa3Burtue cpencts
cBs3u. Pagnonokanus

25

Kontponbras padota «Konebanus u
BOJTHBD»

26

[IpsmonnHeiHOE pacpoCTpaHEHUE
CBETa B OJIHOPOJHOM Cpejie.
TodeuHblil ICTOYHUK cBeTa. JIyu
cBeTa

27

OTtpaxkeHue cBeTa. 3aKOHbI
oTpakeHus ceeta. [loctpoenue
M300paKeHH B IJIOCKOM 3epKajie

1C

28

IIpenomienue ceera. [lonHoe
BHyTpeHHee oTpaxeHue. IIpenenpHblil
YTOJI [IOJTHOTO BHYTPEHHETO
OTpakKeHUS

1¢

29

JlaGopatopnas pabora «M3mepenue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa




30

JIunzel. [TocTpoenune n3obpakeHuit B
nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenuueHue JTuH3bI

31

Jlaboparopnas padota
«HccnenoBanue CBOWMCTB
M300paKCHHI B JIMH3AX)

2!

32

Hucnepcus cBera. CnoxxHbBIN coCTaB
6enoro cseta. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

33

WNurepdepentus creta. Judpaxus
cera. JludppaknuoHHas pemerka

14

34

ITonepedHOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

2(

35

OnTuyeckue MpUOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUS

21

36

I'panuIpl MPUMEHUMOCTH
KJIacCUYeCKoM MexaHukH. [locTynarsl
CIICLIMAIBHON TEOPHUH
OTHOCHUTEILHOCTHU

37

OTHOCHUTEBHOCTh OJHOBPEMEHHOCTH.
3ame IeHre BpeMEHH M COKpAIlEHNE
TUTAHBI

2¢

38

OHeprus U UMILYJIbC PEISITUBUCTCKON
gacTulbl. CBSA3b MACChI C SHEPTUEN U
UMITYJIbCOM. DHEPIHUsl TOKOS

39

Konrponbnas padora «OnTHka.
OCHOBBI CHIEIIMATIBLHON TEOPUH

04




OTHOCHUTCIBHOCTH»

40

®oronsl. Dopmyina [Inanka. Sneprus
Y UMITYJIbC (POTOHA

1C

41

OTKpBITHE U HCCIIEIOBAHUE
dororddekra. OnbiTer A. T
CroneroBa

1]

42

3akoHsbl potodddexra. YpaBHeHHE
OiHITeHa a5 porodddexra.
«Kpacnas rpanunna» gortosdpdexra

43

HaBaenne ceera. OnbitTel I1. H.
JleOeneBa. XuMHUUECKOE NENCTBUE
cBeTa

1¢

44

TexHuyeckue ycTpoicTBa u
MIPaKTUYECKOE MPUMEHEHHE:!
(dhoTornemMeHT, GOTOIATIHK,
CoJIHEUHas OaTapesi, CBETOINO]

2!

45

Pemrenue 3amad mo reMe «DI€MEHTEI
KBAHTOBOU ONTUKW)

46

Moxens aroma Tomcona. OmnBITEL
Pesepdopaa no paccesHUIO 0-4acTHII.
[InanerapHast Moaeab aTOMa

47

IToctynater bopa

04

48

W3ny4yenue u noriomeHue GoToHOB
MIpU MIEPEXO0/I€ aTOMa C OJIHOTO YPOBHS
SHEPruu Ha JIpyrou. Buasl ciekTpos

1C

49

BonHoBEIEe cBOMiCcTBa YacTUIl. BOJIHEI
ne bpoist. KopnyckynsipHo-

11




BOJIHOBOM Jyanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50

OTKpbITHE pAAMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpezenenuio cocrasa
PaZMOaKTUBHOTO U3TyUYEHUS

51

CgoiicTBa anb(da-, 6era-, ramma-
u3ily4eHus. BiousHue
PaZvOaKTUBHOCTH Ha )KUBBIE
OpTraHU3MBbI

1¢

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyyeHue

2!

53

OHeprus cBA3M HyKJIOHOB B S7pE.
SAnepHble peakuuu. nepHblil
peaktop. [IpobrnemMbl, EPCTIEKTUBHI,
9KOJIOTUYECKUE aCIIEKTHI IEPHOI
SHEPreTUKU

54

OnemeHTapHbIe YacTUlbl. OTKpBITHE
no3uTpoHa. MeToap! HaOMIOIeHHS U
pErUCTpaly 3IEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yH1aMeHTalIbHbIE
B3auMozeicTeusA. EnMHCTBO
¢bu3nUecKoil KapTUHBI MUPa»

55

Otansl pa3BUTUS aCTPOHOMHHU.
[IpukiiagHOoE€ 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMMHU. Bun
3BE€31HOrO Heba. Co3Be3aus, ipKHe
3BE3/bl, IJIAHETHI, UX BUIUMOE

0¢




nekenre. CoJHEYHasI cUCTeMa

56

Comnie. ConHeuHast aKTUBHOCTD.
Uctounuk sneprum CoJiHIA U 3BE3]T

14

57

3BE3/bI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/bI [1aBHON
II0CJIEI0BATEIbHOCTH. BHYTpeHHEE
cTpoeHue 3B€31. COBpeMEHHBIE
IIPEJICTABICHUSI O IPOUCXOXKIEHUH U
sBostonnu CosHua U 3B€37

58

Muneunsiii [lyte — Hama ["anaktuka.
ITonoxxenne n npuxenue CosHua B
lNanakTtuke. ['anmaktuku. YEpHbie
JBIPBI B Ipax rajJakTUK

21

59

Bcenennas. Pa3Oeranue ranakTuk.
Teopus bonbmioro B3peIBa.
PennkroBoe nsnyueHue.
MerTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KoHnTtponbHas pabota «DJ1eMEHTHI
ACTPOHOMUU U aCTPODHU3UKID)

62

Oo6o06maromuii ypok. Pois ¢pusuku u
ACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATLHON 1
ATHYECKOH cdepax IeaTeabHOCTH
YelioBeKa

63

O6o6maromuit ypok. Pois u Mecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAy4YHOW KapTUHE MUpA

O¢




O6o0matomuii ypok. Posib
64 (bu3rIecKoit Teopuu B HOPMUPOBAHUH
MpeACTaBICHUH 0 (pU3nYeCcKOn

KapTHUHE MHpa

Oo6o0maromuii ypok. Mecto
65 (hU3UIECKOI KapTUHBI MHPaA B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX NPEJICTABICHUN O IPUPOE

66 PesepBHbIi ypok. MaruutHoe 1nosie.
DNEeKTpOMarHuTHas UHAYKIHSA

PesepBubiil ypok. Ontuka. OCHOBBI
67 CIELIMAJIbHOM Teopun
OTHOCHUTEJIHOCTH

2(

Pezepusiit ypok. KBanroBas ¢usuka.
68 DneMEHTHI aCTPOHOMUU U

acTpOopU3UKH

2¢

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Y4eOonuk Pusuka 11 kiaacc: ydyeOHHMK 1151 0011e00pa3oBaTeIbHBIX
opraHusanuii, 6a3osbiii yposens/ I'.5l. Msakumes, b.b. byxoBues,
B. M.YUapyrun; noa. pea. H.A. IlapdentreBoit. — 9 e uza. — M. :

IIpocBemenue, 2021. ( Kinaccuueckuii Kypc)

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

Yueonuk Pusuka 11 kiacc: ydeOHUK /15 00111€e00pa3oBaTeIbHBIX
opraHusanuii, 6azosbiii ypoenb/ I'.5I. Msakumen, b.b. byxoBues,
B. M.YUapyrun; noa. pea. H.A. IlapdentreBoit. — 9 e uza. — M. :
IIpocBemenue, 2021. ( Knaccuuecknii Kypc)

Coopuuk 3a1a4 no ¢pusuke, Dusuka 10 -11 A. IlI. PoimkeBu4

KommiekTsl 000py1oBanus 1J1s 1a00paTOPHBIX pador

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



