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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHS Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHHUM M TpeOOBaHUU K pe3ylbTaTam
OCBOCHMSI OCHOBHOHM 00pa3oBaTelbHOM mporpammsbl, mpencraBieHHbix B OI'OC
COQO, a Takxke ¢ yudéroM (enepanbHO paboyell MporpamMMmbl BOCIUTAHUSA U
KOHIIEMIINK TpernojaBaHus y4deOHoro mpeamera «dDusuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peATU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxanue mnporpamMMmbl MO (U3MKE HampaBlieHO Ha GOpPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBl Mupa oOydaromuxcs 10-11 kmaccoB mnpwu
oOyueHuu ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeTr TpedboBanusiMm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pE3yJbTaTaM
oOyueHus, a TAaKXKE YUYUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU IpeaMeramu. B Hel
ONPENENSIOTCA OCHOBHBIE LIENM M3Y4YeHHUs] (PM3UKM HAa YPOBHE CPEIHEr0o OOUIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TPEAMETHbIE (Ha 0a30BOM YPOBHE).

[TporpaMma 1o (u3mke BKIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHS Kypca PU3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJjaM 00yUYECHMUS;

e cojepkaHue yueOHOro npenmMera «Pu3rka» 1mo rogam 00y4yeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJBI, BBICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHMI 00 okpy:xaromiemM Mupe. IIIKoabHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOIbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueii u actpoHomuein. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEpreTukH, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4eHUSI HOBBIX MAaTe€pHaJOB C 3aJaHHBIMUA CBOMCTBAMHU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYyHOW KapTUHBI MuUpa oOydaromuxcs, B (HOpMHUpPOBaHHE YMEHHH MPUMEHSThH
HAy4YHbIA METOJI MO3HAHUSI MPY BHINIOJIHEHUHU UMH YUEOHBIX HCCIIECOBAaHUM.

B ocHOBy kypca ¢u3Mku i1 YpOBHSI CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCEX pa3aeioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KITACCHYECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuail Kypca (GU3UKH
oOBeUHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBsieTcs
dbopMHpoBaHUEe MPEJCTAaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanmuzanuss NOpeaIonaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUECKONH HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
bu3uKkn Cc pa3BuUTHEM OOIIECTBA, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TIpoOIeMamu.

Hoes  npuxnaownoti  unanpasnennocmu. Kypc (usukm  mpemmosaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHMUECKUX MPUIIONKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJIepKaHMs, TOCBSIIEHHBIX OSKOJOTHUYECKHM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTUH, a TakKe OOCYXKICHUS
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U SKOJIOTHUECKOW O€30aCHOCTH.

CrepKHEBBIMHU 3J€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpEIHEro OOLIEro
oOpa3zoBaHus SBISIOTCS (u3udeckue Teopuu (hopMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3UUECKOU TEOpUu, poju (GyHIaAMEHTAIBHBIX 3aKOHOB U
INPUHLIWIOB B  COBPEMEHHBIX IMPEICTAaBICHUSAX O MPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPHUH, JUIsl OIUCAaHMUS EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CuCTeMHO-AEeSTENHbHOCTHBIN TOJIX0/T B Kypce (M3UKUA PEaTn3yeTcsl MpPexke
BCEr0 3a CYET OpraHU3alMKU IKCIIEPUMEHTATBHOU ACSATEIBHOCTH O0YUYarOIIUXCA.
st Ga3oBoro ypoBHS Kypca (PU3MKH — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JIaDOpaTOpPHBIX padoT,
KOTOpbIE B IporpamMme no (pusnke oO0beAMHEHBI B OOIIMA CIUCOK YYEHUUYECKHUX
MpaKkTUYeCKux padboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
NPOBOAUMBIX JUIi KOHTPOJII W OLEHKH, OCYIIECTBISIETCS  YYAaCTHHKAMH
o0pa3oBaTEILHOIO TMpollecca MCXOIs U3 OCOOEHHOCTEH IUIAaHUPOBAHUS U
ocHalleHus kabuHera Qusuku. Ilpu »>TOM obecnieunBaeTCs  OBJAJICHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DM3MUECKUX BEJIMYUH ¢ TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENSIETCS PEIICHUIO PACUETHBIX W KAYECTBEHHBIX
3anay. [Ipu 3TOM Ay pacdy€THBIX 3a7a4 MPUOPUTETOM SABIISIFOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSITh N3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paslieia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbBIX pasnesnoB. J[71s KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS HA
OOBSICHEHHE TPOTEKaHUs (UBNYECKUX SBJICHUN M TPOIECCOB B OKpPY)KAIOIIEH
XKU3HHU, TpeOyromue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOecrneueHnio y4yeOHOro mpolecca O0a30BBI YypOBEHb Kypca
(bU3MKK Ha YPOBHE CPETHEro 00IIero o0pa3oBaHUs IOJDKCH U3ydaThCs B YCIOBUSX
MpeIMETHOTO0 KaOWHeTa (M3MKUA WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IuKiIa. B kabuHere (GU3NKK JTOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpyAOBaHWE JUIsl BBINIOJHEHHS] YKa3aHHBIX B
nporpaMMe Mo (pU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpallMOHHOE  00Opy/ioBaHUE (POPMHUPYETCSI B COOTBETCTBUH C
MPUHITUIIOM MWHUMAJIBHONH JOCTaTOYHOCTH M 00ECIIEUMBACT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme 10 (U3UMKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCJICIOBAHMUSI  MU3YyYaeMbIX  SIBIIGHUA W  TPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe o0O0OpyJ0OBaHUE JII YYCHUYECKUX MPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydaromuxcs. TeMaTudeckue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUjI€ LIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMHM LIEJIIMU U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHue wHHTEpeca U CTpeMJICHUS OOyYaroUuXcsi K HAYYHOMY
W3YYCHUIO TPUPOMBI, PA3BUTHE HMX HHTCIICKTYATbHBIX M TBOPUYECKHX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUA U (OPMUPOBAHUE
MCCJIEIOBATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAay4YHOrO MHUPOBO33PEHUS KaK pe3yJbTaTa H3y4eHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue yMeHHMIA OOBSICHATH SIBJICHUS C HCIIOJH30BAHHEM
bU3NYEeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

o (opmMupoBanue mpencTaBiICHUN O POIU (UBUKU JUISI Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX Liele 00ecTeuynBaeTCsl pelieHrneM CIeAYIONINX 3a1ad B

npoIiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeIHEro 00IIero 0opa3oBaHus:



e TmpuOOpeTEeHHEe  CUCTEMbl  3HaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUsIX, BKJIFOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYI0 (U3UKY W
DJIEMEHTHI aCTPO(DU3HKHY;

e (dopMupoBaHHE yMEHHMI NPUMEHATH TEOPETHUECKUE 3HAHUSA IS
OOBsICHEHHsI (PU3WYECKUX SBJICHHA B TIPUPOAE € JUISI TPUHITHS
MPAKTHYECKUX PEIICHHUI B MMOBCEIHEBHOMN JKU3HH,

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3aJay, MOAPA3yMEBAIONINX CaMOCTOSTENbHOE
co3anue GU3NYECKON MOJIEIH, aIeKBaTHOM YCIOBUAM 3a/1a4H;

e TIOHMMaHHE (U3NYECKUX OCHOB W TPHUHIUIOB JCHCTBUS TEXHHUYECKHX
YCTPOMCTB M TEXHOJIOTHMYECKUX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M IPOBEICHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEpIpETalud HHPOpMaIuH,
OTIpe/IEeNICHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3YyJIbTaTa;

e CO3JaHME YCIIOBUHM JI Pa3BUTHS YMEHHM MPOEKTHO-HUCCIIEI0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3yuenune ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEIIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢U3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOD
NpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIAMBUAYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COJEPKXAHUE OBYUYEHUA
10 KJIIACC

Pa3znen 1. ®u3nuka v MeTOAbI HAYYHOI'0 O3HAHUS

dusrka — Hayka o mpupone. HaydHble METOIBI MO3HAHUS OKPYXKarOLIEro
Mupa. Ponp dSkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
OKCIIepUMEHT B (pU3HKe.

MonenupoBanue (uU3NYECKUX SBICHUM M TpoleccoB. HayduHble rumoresbl.
duznyeckre 3aKOHbI U TEOpUU. ['paHHIBl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mMecro ¢usuku B (GOpMUPOBAHMU COBPEMEHHON Hay4HOW KapTHUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble M LHUPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHSs CKOPOCTh, MTHOBEHHAas CKOPOCThb) U
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIHMH Ha OCH CHUCTEMBbI KOOPIWHAT.
CrnoxeHue nepeMeIleH il U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMpsSMOJMHEHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMEUICHU
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHoe mazeHue. Y cKkopeHue cBoOOHOTO TaeHHUS.

KpuBonuHeinHoe  aBwxeHue. J[BWKEHHME  MarepuagbHOW  TOYKM 10
OKPY>KHOCTH C MOCTOSSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocTh. [lepuon u yacrora obpaienus. LleHTpocTpeMHUTENLHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeauu.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, WIUTIOCTPALIUS KUHEMAaTHYECKHX XapaKTePUCTUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes1 B BO3yX€e U B pa3pekeHHOM ITPOCTPAHCTRE.

HabGnronenue aBuxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpagiienne ckopocTu pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie padbomul

N3ydeHre HEPABHOMEPHOTO JABMKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILICHHS MEXKIY NyTSAMH, NPOWJICHHBIMH TEJIOM 32
MOCJIE0OBATENbHBIE PpPAaBHBIE IPOMEKYTKH BpPEMEHM NIPU PABHOYCKOPEHHOM
JBW>KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ippuaomn  otHOocuTensbHOCTM  [ammnes. IlepBeii  3akoH  HproToHa.
HNuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUIS. MAaTEPUAIIbHOW TOUKHU. Tpernil 3aKkoH HbroTOHA UIs1 MaTepUAIBHBIX TOUYEK.

3akoH BcemMupHOro TtsaroteHusa. Cuna Tspkectu. lIlepBas kocMuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl TpeHus (mokosi, ckoiibxeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita cOnpOTUBIIEHNS NIPH IBMXKEHUU TEJA B KUIKOCTH WIIA Ta3e.

[ToctynarenbHO€E 1 BpalaTenbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. [limedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHndeckue YCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHUE: TIOALINITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHnue ABM>xeHUs OpycKa M0 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT UxX JAePOopMaIlnu.

HccnenoBanre yclOBUM pPaBHOBECUS TBEPAOrO TeENA, HMMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3aKkonvl coOXpanHeHUusn 6 MexaHuke

Nmiynbc MaTepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITYJbCa Tea. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeakTuBHOE IBUKEHHUE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunernyeckass sHeprus MaTepHalbHOM TOUYKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOU YHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPrus yIPYro
nepopMupoBaHHOM  mpyxkuHbl. [loTeHumanpHas SHeprus Tejxa  BOIU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple W HENOTeHHHMalbHble  cwibl.  CBsS3pb  pabOTHI
HEIOTCHIMAIBHBIX CHUJI C MU3MEHEHHEM MEXAHUYECKOW JHEpPIUU CUCTEMBbI TeEIl.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOEC nBMKEHHE.

[lepexoa MOTEHIIUATBEHOM YHEPTHUU B KWHETUYECKYIO U 00OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3ydeHne abCOMOTHO HEYNPYTOT'o yiapa ¢ MOMOUIbIO ABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanuie cBS3U pabOTHl CUIIbI C U3MEHEHUEM MEXAHUYECKOW HHEpruu
TEeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHogblt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl Mosekyi. KonuyectBo BemecTBa. [locTtosinHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HJCAIbHOTO Ta3a. AOCOINIOTHas TeMIleparypa Kak Mmepa
CpelHEl KHWHETWYECKOM BSHEpPruM TEIUIOBOrOo ABMXKEHUs dactul rasza. Illkama
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH JlanbToHa. M3ompoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHUYecKue yCTpPOWCTBA M MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu
MOJIEKYJT OPTaHUYECKUX COECIUHEHUM.

OneIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onsita lTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpPaBHEHHUE COCTOSIHHMS HJICATbHOTIO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamophsvie pabomsi

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy ITApaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoOuUHaAMUKU

TepMoauHamMuueckass cucreMa. BHYTpeHHSs DHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIOcOObI €€ n3mMeHeHus. KonmnuecTBo TemioTsl U padota. BHyTpeHHsIs
HEPrus  OAHOATOMHOTO  HUACAJIbHOrO  raza. Buasl  Temonepeaaydu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IPH TEIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBelii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHue mepBOro 3aKOHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTumocTh TpoieccoB B TPUPOJIE.

TeruoBeie MaIMHBL. [[pUHIUIIBI IEWCTBHS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanusi HHEPrUM B TEIUIOBBIX MainHaxX. KoadgduimeHt moae3Horo
nerctBusl TeruioBod MamuHbl. [{ukn KapHo u ero ko3¢ @UIMEHT MOJIE3HOrOo
NEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHudeckue yCTpoWcTBa M IPAKTUYECKOE INPUMEHEHME: JIBUTaTelNlb
BHYTPEHHETO CrOpaHusi, ObITOBON XONOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH SHEpPrud Tejla MPU COBEPIIEHUH PaOOThI: BBUIET
npoOKM W3 OYTBUIKM IOJ JAECUCTBUEM CXKAaTOro BO3AyXa, HarpeBaHue 3¢pupa B
JaTyHHOU TpyOKe myTEM TpeHus (BUIECOJEMOHCTpALIUS).

W3MeHeHne BHYTPEHHEN SHEPTuy (TeMIIEpaTyphl) TeNa MPH TEIUIoNepeade.

OnpIT 1O aanabaTHOMYy PAaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoil TypOHHBI, ABUTATEN BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne yaenbHON TETIOEMKOCTH.

Tema 3. Acpecammnuvie cocmoanun geutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u xuneHue. AOCONIOTHas U
OTHOCUTEJbHAS BIIAXXHOCTh BO3ayXa. HacelmieHHBIM mnap. YnaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramimueckue u amop@Hsie Teaa. AHM3O0TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiel. CoBpemeHHble Martepuansl. [LimaBneHue wu
KpUCTAJUIM3alus. Y JenbHas TerioTa miasieHus. CyonuManus.

VYpaBHeHue TEII0BOro OanaHca.

TexHUYecKue yCTpPOMCTBA W MPAKTHUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYUYEHUSI COBPEMEHHBIX MaTEpHUAIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

Cnoco0bl U3MEPEHHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUST KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3mepeHrie OTHOCUTENbHOM BIQXKHOCTH BO3yXa.

Paznea 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuka
OJIeKTpu3alMs TeJl. OJJNEKTpUYecKud 3apsa. JIBa BuIa SIIEKTPUYECKHUX
3apsanoB. [IpOBOJHUKH, IUANEKTPUKUA U TOJYINPOBOJHUKH. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsijia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbI 31eKTpUUECKUi 3apsi/l.
DnekTpudeckoe nojie. Hanpsk€HHOCTh 3ieKTpruuecKkoro notid. [Ipunuun



CYyNEPHO3ULUN DINEKTPUUYECKUX MOJNeH. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocratmyeckoro  moss.  [lorennman.  Pa3sHocThb
NOTEHUUAIOB. [IpOBOJHWKM W JUANEKTPUKU B OBIEKTPOCTATHUYECKOM  IIOJIE.
Jlvanexkrpryeckast MpOHULIAEMOCTb.

OnekTpoéMKocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
OHeprus 3apsHKEHHOTO KOHJIEHCATopA.

TexHuyeckue yCTpOHMCTBA M IPAKTHYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTAaTHUECKas 3allliTa, 3a3eMJICHHE HJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUIT ICUCTBUS JIEKTPOMETPA.

B3aumopencTBre HaIEKTPU30BaHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAJH
IJJACTUH, PACCTOSTHUSA MEXKIY HUMH U TUDJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, nabopamophsvie pabomsi

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuveckuii mox. Toku é paznuunplx cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHHUS 3JIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. Y EIbHOE CONPOTUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJLIEIBHOE, CMEIIAHHOE COEUHEHNUE IPOBOJHUKOB.

PaGora osnexkTpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBHKYIAs CUJla U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA.
3akoHn Oma JiJ1s1 TOTHOM (3aMKHYTOM ) AIeKTpuueckoi renu. KopoTkoe 3amMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TemMIepaTypbl. CBEpXIpOBOIUMOCTb.

DnexkTpudecKknuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobGcTBeHHas 17§ IIpUMECHAs IIPOBOJIMMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAsT AUCCOIUALINS. DIEKTPOIIH3.



DnekTpuyeckuii Tok B razax. CamMOCTOATENbHBII M HECAaMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETpP, PEOCTaT, MCTOYHUKU TOKA, OJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBII U0,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIIN TNO/I, TaJTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LIMJIMHAPUYECKUX MTPOBOJHUKOB OT JITUHBI,
IUIOLIAH TONEPEYHOr0 CEUEHUS U MaTepuaa.

CwMmeliaHHOE COeTMHEHUE MTPOBOTHUKOB.

[Ipsimoe wu3MepeHue HSIEKTpoABMKYIIEeH cuiabl. KopoTkoe 3amblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomsi

N3yyeHue CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTpOABUKYIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue snextposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIiecTBIsSE€TCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMud MaTE€MaTUKH,
OMOJIOTMU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, Hay4HbId (akT, TUMOTEe3a, (U3NUecKas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHUM, JIMHEWHAs QyHKOu,
napaboa, runepbosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

Buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIMJI000MEH >KMBBIX OPraHM3MOB (BUIbI TEIUIONEPENAayuH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BENIECTBA, MOJISIPHAS MAacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, JKUIAKOCTEU U



ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs IUCCOLIMALIMS,
rajgbBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/LyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHUE ABMKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHHUKE, MOJIIMITHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAHECHHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JpYrue), JABUTATENb BHYTPEHHETO
cropanusi, mapoasi TypOrHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHUE JIIEKTPONpPUOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuThl.  B3anmMoOaeNCcTBHE  MOCTOSHHBIX  MAarHHUTOB.
MarunutHoe mone. Bektop MarHuTHOM wuHAYKUuMH. [IpuHIMO cynepno3uuuu
MarHUTHBIX MoJiek. JIMHMKW MarHuTHOM WHAyKIUU. KapTuHa JMHUM MarHUTHOU
WHYKINH TOJI OCTOSHHBIX MarHUTOB.

MarautHOoe T1OJIe TPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUU
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, e€ Mo1yJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOaysb U HamIpaBJICHUE. [[BUKEHHUE 3apsIKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBnenue oanekTpomMarHuTHOW HMHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJEKTPOJBHXKYILAs CUJa HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkTpuyeckoe IMojie. DICKTPOABIKYIAS CHia HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUraTElb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MAarHUTHOTO TIOJISI.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIEKTPOMArHUTHON UHIYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBHKYILEH CHIIBI MHAYKIUA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHHE CAaMOMHIYKITUH.

Yuenuuecxuii akcnepumenm, 1abopamophvie pabomoi

N3ydyeHnrne MarHuTHOTO MOJISl KaTyIIKH C TOKOM.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHAH.

Pasznea S. KosteOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHUmMHble KOJ1eOAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. [lepuoxa, wactora, amruTyna u ¢asza KojaeOaHUM.
[IpykVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. YPaBHEHHE TApPMOHUYECKUX
kosebanuii. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJIECOAHUSX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMH W
AJIEKTPOMArHUTHBIMU KoJiebanusiMu. Dopmyna Tomcona. 3aKkoH COXpaHEHHUS
SHEPIr'UM B UJEaTLHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/IeHHBIC 2JIEKTPOMArHUTHBIEC KOJIEOAHMUSI.

[lepemennbiii  TOK. CuUHyCOMAANbHBI TEpPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JCHCTBYIOIIEE 3HAYEHHE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE AICKTPUUSCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOSHEPIUU B TOBCETHEBHOM KU3HMU.

TexHH4ecKkrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU BJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre nmapameTpoB KoJjeOaTelbHONW cUCTEeMbl (MPYKUHHBIM WA
MaTeMaTUYECKHUI MasiTHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUS OT BPEMEHU) J1JIs
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHc mnpu 1OCIENOBATENBHOM COEOUHEHHHM PE3UCTOPA, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mognenbs TUHUM 3JIEKTpOonepeadH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH MEpPHOJa MaJbIX KoJIeOaHUM rpy3a HA HUTU OT
JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBaHnre TMEPEMEHHOTO0 TOKa B LENM M3  MOCIEI0BATEIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 3n1eKmMpoMAZHUMHbIE GOTIHbL

MexaHnueckue BOJHBI, yciaoBus pacrpocTtpanHeHus. Ilepuon. CkopocThb
pacrnpocTpaHeHussT W JJuHa BOJHBL [lomepedyHble W MPOAOJBHBIE BOJIHBL.
HNuTtepdepenus u nuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTth 3Byka. ['pomkocTb 3Byka. Bricota Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI U3TYyUYCHHS SJEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoinHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJOMIICHUE, MOoJspu3amus, Tudpakims,
unrepdepenius. CKoOpocTh EKTPOMATrHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paguOCBsI3U U TelleBUAeHUA. Panronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbl.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JIUAarHOCTUKA B TEXHUKE W MEIUIIUHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Teseon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHHUE MOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Kone0moieecs TeJ10 Kak MCTOYHUK 3BYKA.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOmronenue cBsi3M TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0N U
4acTOTOM KOJIeOaHU.



HccnenoBanre  CBOMCTB ~ DJIEKTPOMArHUTHBIX — BOJIH: OTpaKECHHUE,
peroMIICHUE, MONApU3anus, Auppakuns, HTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsmonuHelHOE pacnopoOCTpaHEHHE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI NPEJIOMIICHUS CBEeTa. AOCOTIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CloxHbIN cocta 6enoro ceera. L{Ber.

CobOuparomie W pacceuBaronue JuH3bl. ToHkas nuH3a. @DOKycHOE
paccTosiHME W ONTHYECKas cujla TOHKOW JuH3bL. [locTpoeHue u3zoOpaxeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMOIEHWS MAKCUMyMOB M MHHHUMYMOB B HMHTEp(EpEHUUOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBerta. JudpakiuonHas peméTka. YcioBue HaOM0ACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TMAaJ€HHUHM MOHOXpPOMAaTHYECKOIr0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
doToamnmapar, TPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OTTHKA, TU(DPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMOJIMHEHOE PACHpPOCTPAHEHHUE, OTPAKEHHWE M MPEJOMIICHHE CBETA.
OnTuyeckue mpuOoOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mopenu Mukpockomna, TeJIeCKona.

Habmronerune natepdepeHIIny CBeTa.

Hab6nronenue nudpakium crera.

HaOGmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnrogenue nonsipu3aluu CBeTa.

Yuenuueckui sxcnepumenm, 1abopamopmuvie padbomul



M3mepenune nokasaresns NpeOMIICHHS] CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CHIENUAIBbHON TEOPUH OTHOCUTEJIbHOCTH
['paHuipl  TPUMEHMMOCTH  KJacCcMyecko — MexaHwku.  [locTynmartel
CIIEHUAIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIMI OTHOCUTEIIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKpAILCHUE
JUTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPruel U UMIYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. JHEPTHS
ITOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmovi K6AHM OGO ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpruu (OTOHA C €r0 YaCTOTOM. DHEPIHs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gpororpdexra. Onwitel A. I'. CroneroBa. 3akoHBI

dotorpdexra. YpaBuenue OuinmTerHa s porodddekra. «KpacHas rpaHuiiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIleOenena.

XHUMHUYeCKOe IEHUCTBUE CBETA.

TexHuueckue yCTPONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (HOTODIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHEToO (hoTodddekra.

Ceeroauo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHIL.
[Imanerapnas mogzenb aroma. Ilocrynmarsl bopa. M3nyueHwe u moryomieHue
(GOTOHOB MpU TEpexoje aToMa C OAHOTO YpPOBHA JHEPruuM Ha Apyrou. Bumsi
cneKTpoB. CIEKTp YpOBHEW dHEPrUU aTOMa BOJOPOIA.

BousiHoBBIE cBOViCcTBA yacTul. Bonnsel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JyaJIu3M.

CrnoHTaHHOE U BBIHY>KJICHHOE U3JTyYEHHUE.

TexHH4eckrue yCTPOMCTBA M IIPAKTUYECKOE MPUMEHECHHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JUIMHBIL BOJIHBI Ja3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi
HaGmroienne TMHeM4aToro cuekTpa.
Tema 3. Amommnoe a0po
OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CII0KHOCTh CTpoeHus sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paauoakTuBHOro u3nydeHus. CoicTtBa anbda-, OeTa-, TraMMa-U3Iy4dCHUS.
BinsiHue pai0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE NpOTOHAa W HeilTpoHa. HykionHnas mopens sigpa ['eiizenOepra—
MBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anb(a-pacnan. OJEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. [amma-
U3IIydeHHE. 3aKOH PaJIMOAKTHUBHOIO paclaja.
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.
SnepHele peakuuu. /lenenue u CUHTES sAI€p.
SAnepusiii peaktop. Tepmosiaepusiii cunte3. [IpoOGaeMbl W MEPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUUECKUE ACIIEKTHI SIACPHOU SJHEPTETUKH.
DiieMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBaA U IPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa
Buinbcona, siiepHbIit peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINX YaCTHULL.
Yuenuueckuu sxcnepumenm, nabopamopmusie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Paszgea 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3gHoro HeGa. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BHIAMOC
JIBHOKEHHE.

ComHeuHnas cucrTema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk »sHepruu CojiHIIa M 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTepUCTUKHU. JlMarpamma «CHEKTpajbHBIA KJacc —
CBETUMOCTB». 3BE3NIbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHMOCTB» JJIsI 3BE3]1 TJIAaBHOM MOCJIEA0BaTEIbHOCTH. BHYyTpeHHEE cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CosHIa U
3BE3/1. DTambl )KU3HU 3BE3I.

Muineunsiii I[TyTe — nHama I'amaktuka. Ilomoxxenwe u aBwxenune CoJiHIa B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC NBIPHI B SAIpaxX
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa66sa. Pa30eranue rajnakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe usiyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0KEHUS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s1 CEBEPHOIrO MOIYIIAPHS U SIPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianet, Mieunoro I[lyTu.

O6o0maromniee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMUUM B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJILHOM M ATUUYECKOH cdepax NeAaTeIbHOCTH YeIoBeKa, POJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, poiib (PU3UUECKON Teopuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABICHUMN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHh MAaTEMaTHKH,
Ouonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBS3aHHBbIE C U3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHHE, HAay4YHBIM (akT, rumore3a, Qu3nyueckas BEJIUYMHA, 3aKOH,
Teopusi, HaOJIIOIeHHE, SKCIIEPUMEHT, MOJISIMPOBaHUE, MOJE/b, U3MEPEHHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U UX MPOCKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKU MOJ00US TpPEYroJbHUKOB,
ompeiesieHne UIONaAu TIOCKuX Guryp u oobEmMa Ted.

buonoeus: snextpuueckue SBICHUS B KUBOM MpuUpone, KojedaTrelbHbIe
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYypa TBEPIBIX
T€Jd, MEXaHM3Mbl OOpa30BaHUA KPUCTALIMYECKON PEIIETKH, CHEKTPaJIbHBIM
aHaJIN3.



l'eocpagpua: MarHuTHbBIE TIONIOCA 3€MJM, 3aJ€KH MArHUTHBIX pYI,
(oTochEMKa 3eMHOM MOBEPXHOCTH, IIPEICKA3aHUE 3EMIIETPSCCHUM.

Texnonocus: JIMHAMA 3JEKTpPONEpenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHIAYKIMOHHAs I€4Yb, pajgap, PaavuoONpUEMHUK, TEJIEBU30D,
antenHa, tenedon, CBY-meub, MpPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMDBDbI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro mpeamera «®Pusnka» Ha YPOBHE CPEIHETO OOUIETO
oOpa3oBanus (0a30BbI YPOBEHB) JODKHO OOCCTIICUUTHh JOCTIKCHUE CIICTYIONMIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOTO TIpeaMeTa «Pu3nKay AOIKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYarolmMXCsl PYKOBOJICTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIIECTBA, PaCHIUPEHUE >KU3HEHHOTO
ONBITA U OMbITA JICITEILHOCTH B MPOLIECCE PEaTn3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YYaIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIEUETIOBEYECKUX TyMAaHUCTHYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYTPABICHUN B 00pa30BaTEIbHON OpraHU3allNH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA UHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTapPHOM U BOJIOHTEPCKOM AEATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTUXKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3cTeTH4eCKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpy10BOI0 BOCIMTAHMS

MHTEpPEC K pa3IMuHbIM cdepaM NpodeccHOHaTbHON NeSTebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh ¥ CIIOCOOHOCTh K 0OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HU,

6) 3K0J10rH4eCcKOro BOCIIUTAHNUSA:

c(OPMUPOBAHHOCTDh IKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYIKAIOIIEN CPEJC HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA;

pacuIMpeHre OMbITa JESITeIbHOCTH SKOJOTMYECKOW HAMNpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (HUBHUKE;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAay4YHON JIESITENbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUs: (U3BHKM  OCYIIECTBIATh  MPOEKTHYHD M HCCIEIOBATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbI€e HeiiCTBUS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITEIbHO  (OPMyNMpOBaTH W aKTyaJIM3UpOBaTh  MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LEIU ASATEIHbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  PacCMaTPUBAEMbBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IJIaH PEIICHHUS MPOOJIEMBI C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHUaIbHBIX U HEMaTEepUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIEHUBATh PUCKU MOCIIECTBUI IEATEILHOCTH;
KOODJAMHUPOBATh M  BBHIMIONHATH pabOTy B  YCIOBUSIX  PEAIBbHOIO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATHBHOE MBIIIJICHUE IIPH PEIICHUHN KU3HECHHBIX MMPOOJIEM.
ba3oBble ucciiegoBarejbCKue 1eHCTBHA:
BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUYEBBIMU TTOHATUSIMU U METOJIaMHU
bu3nuecKoil HayKu;



BJIAJI€Th HaBbIKAMHU y4e€OHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESTENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOMCKY
METOJIOB pelIeHUsl 3a1ad (PU3NYECKOTO COACPKAHUSA, MPUMEHEHHUIO PA3THYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHMS, €ro
WHTEpIpETalud, NPeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YKCJIE MPU CO3/IaHUN YUYE€OHBIX MPOEKTOB B 00JaCTH (HUBHKHY;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJlU3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh ApTryMEHTHI JJI1 JO0Ka3aTeIbCTBa
CBOMX YTBEP>KJICHHI, 33/1aBaTh MApaMETPhl U KPUTEPUH PEILCHUS;

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEHICHUS 3a/Jadyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE P U3YYEHUU (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HAaHHUA 1O (U3MKE B MPAKTUYECKYIO 0O0JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OPUTrMHAIbHBIEC MOAXObl U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YEeHHS] MHPOpMalUUU (PU3UUECKOTO COJEPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIbBHO OCYILIECTBISATh IOUCK, aHAJIU3,
CUCTEMATH3allMI0 U HHTEpIpeTanuio HH(OPMALUK Pa3IUYHbIX BUAOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(OPMaLIUY;

UCIIOJI30BaTh  CPENCTBA  HMHMOPMALMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJOTHA B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a71ad ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE€30MacHOCTH,
TMTUEHBl, pecypcocOepexeHHs, TMPaBOBBIX W  ITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUsSI B pazMyHBIX (dopmarax ¢
y4€TOM Ha3zHAaYeHUs! UHPOPMaLIUU U LEIEBON ayIUTOPUH, BEIOMpas ONTUMAIIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYILIECTBIIAThH OOIIEHNHE HA YpOKax (PU3HKH U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOH(JIUKTHBIX CHUTyallMd M  CcMAr4artb
KOH(JIUKTBI;



pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUYKY 3PEHMS C HCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW M MHIMBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA;

OPUHUMATh L€IM  COBMECTHOW  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JAEUCTBUA IO €€ JOCTHKEHHUIO: COCTABIIATh IUIAH JIEHCTBUH,
pacnpeneniaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M KaXXJAOr0 YYaCTHHUKA KOMAaHJIbl B
oOIIMii pe3ysIbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WJAEH C TIO3UIUH HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaLHSIX, TPOSBIATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JeiicCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISATH MO3HABATEIbHYIO JIEATEILHOCTh B 00JacTH
GU3MKK W aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATEIILHO COCTABJIATH IIJIaH PEIICHHWS PacUYETHBIX W KaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS IPAKTUYECKON PaObO0ThI C YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pactMpsTh paMKH y4eOHOTO TpeIMETa Ha OCHOBE JTUYHBIX MPEANOUYTCHUH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a peLIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HPYJULIMU B 00JacTU
(U3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIBHBIA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHb KOPPEKTHUBBI B JCSATEIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIAJE€Th HABBIKAMHM  [O3HABATEIIbHOM  pedieKkcMu  KaKk  OCO3HAHUs
COBEpIIIACMBIX JICUCTBHH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBaHUI;

WCITIOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUMBAaTh PUCKM U CBOEBPEMEHHO IPUHUMATh PEUIEHUs IO HX
CHU)KEHMUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JPYrMX @pH aHAIU3€ pPE3YJIbTAaTOB
NESTEIIbHOCTH;

IPUHUMATD CeOsl, TOHUMasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JPYrMX @pH aHAIU3€ pPE3YJIbTAaTOB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B npouecce MOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOECHHS IPOrPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0mero o0pa3oBaHUs Y OOYYArOIIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBII UHTEJJIEKT, MpeAnoIararonmii
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO0 CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIIBHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHA COOCTBEHHOW AMOIIMOHAIILHON CEpHI,
OBITHh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalNTHpPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U TIPOSIBIISITH THOKOCTbD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIECH CTPEMIICHUE K JTOCTHKECHHIO LIEJIA U
ycrexy, ONTHMH3M, WHHUIMATHBHOCTb, YMEHHUE JEWCTBOBATh HCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHHS, CHOCOOHOCTh K
COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS
C IpYTHUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kJiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIITUXCST YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHUKU M
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (DU3NUECKUX MOJIeNeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEO,
WJICAJIBHBIN a3, MOJACIHU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPpU pelieHnn (PU3NIeCcCKux 3aj1ad;

pacrno3HaBath (U3UYECKHUE SBJICHUS (TPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHHUS BEIIECTBA U



ANEKTPOAUHAMUKHU:  PAaBHOMEPHOE UM PAaBHOYCKOPEHHOE  MPAMOJIMHENHOE
JBIDKEHUE, CBOOOJHOE TMAaJCHHWE TeN, NBIKCHHE IO OKPY>KHOCTH, WHEPIHS,
B3auMoJIeicTBUE Tel, AU dy3usi, OpPOYHOBCKOE IBMIKEHUE, CTPOCHHE KHUIKOCTEH
U TBEPIBIX TN, U3MEHEHHUE 00bEMa Tell MPU HarpeBaHUM (OXJIXKIECHHUH ), TETJIOBOE
paBHOBECHE, HCHApEHUE, KOHJEHCAIMS, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE,
BJI&YKHOCTbh BO3]lyXa, OBBIIICHUE JIABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCyJ€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHSI Ta3a B  HM30IpOLEccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPSIOB;

OMKCHIBATh MEXAHWYECKOE NBIKCHHE, HMCIONB3Ys (PU3NUECKHe BETMYHHBIL:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHuJa,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTCHIHAIbHAS SHEPrusi, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTb, IpPU ONHCAHUM TMPABHIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U €IUHUIIBI,
HaxXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIIMYMHAMU;

ONMCBHIBaTh WM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBL: JIABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKAsl SHEPrUus XaOTHUYECKOrO JIBMKEHUS MOJICKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJMWYECTBO TEIJIOThI, BHYTPEHHSISI 3HEprus, padboTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENsl; IPU OMHCAHUU
MpaBUIBHO TPaKTOBaTh (DU3UYECKUN CMBICI UCIHOJB3YEeMbIX BEJIMYUH, UX
00O3HAaYeHUsT W EJUHUIBI, HAaXOAUTh (POPMYIIbI, CBS3BIBAIONINE JIAHHYIO
(hU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONMUCHIBAaTh U3YYEHHBIC IEKTPUUECKUE CBOMCTBA BEIIECTBA U SJICKTPUUECKUE
SABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEIUYUHBI: DJICKTPUUYECKUM 3apsij,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD M0JIs1, MOTEHIHAN, PA3HOCTh MMOTCHIMAJIOB;
Ipy OMHCAHUM TIPABWIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCHOIb3YEMbIX
BEJIMUMH, UX OOO3HAYCHMS W EJWHMUIIBL, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMH BETUUUHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YSd (PU3UUYECKUE
3aKOHBI W MPUHIUINBL: 3aKOH BceMUpHOTO Tsrotenwus, I, I u 111 3akonbr HeroTOHA,
3aKOH COXPAaHECHUS MEXAHMYECKOM JHEPruu, 3aKOH COXPAHCHUS HWMIIYJIbCa,
MPUHIUIT CYNEPHO3UIMNA CUJI, NPUHUUN PABHONPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHMSI BEUIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOIOTHON TeMIiepaTypol, MEePBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM pasinyaTh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKCHHE W YCIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATb OCHOBHBIE€ TPUHLMUIBI JEUCTBUS MAalIUMH, MNOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCIOBHS MX O€30MacHOTO HCMOJIb30BAHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (PU3UYECKHX SBJICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHHI, NPH 3TOM
dbopmynupoBarh npobiieMy/3ajayy W TUNOTE3y Y4eOHOro OSKCIEpPUMEHTAa,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO O0O0pYy/IOBaHUS, MPOBOAUTH OMBIT U
(GbOopMyIHPOBAThH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC M KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHUS W HCIOJIh30BATh W3BECTHBIC
METOJbI OLICHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIMYMHAMU  C
WCIIOJIB30BaHUEM TMPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh Pe3yJabTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIE TAOJIML U TpaUKOB, A€JIaTh BEIBOABI IO PE3YJIbTATAM HCCIICOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCICTOBAaHUMN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-HCCIENOBATENLCKOW U MPOEKTHOMN
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOIO
000py1I0BaHUS;

pemarh pacu€THbIE 3aJladyd C $BHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJiu3a YCJIOBUS 3a/1aud
BBIOMPATh (PUBUYECKYIO MOJIENb, BBIACHATh (U3HUUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOMMbIC JIsI €€ pEelIeHUs], MPOBOJUTh PacyEThl U OIICHUBATH PEATbHOCTH
MOJTY4YE€HHOT0 3HaYeHUsI (PU3NYECKON BEJIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 3aJa4M: BbICTPAUBATh JIOTMYECKA HEMPOTHBOPEUHUBYIO
LEMOYKY PACCYKJICHHII C ONMOpOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKkue sIBICHNUS,

WCMOJB30BaTh  MPU  pEHIeHWH  Y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUH ISl TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTaBIICHUS Y4eOHOW M HAyYHO-TIOMYJISIPHON MH(OpMAIU, TOIyYeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(OU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOLIEro MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (M3MKE B TOBCEIHEBHOW KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NJIsi COXPAHEHUSI 3I0POBbSI U COOJIIOICHUS] HOPM 3KOJIOTHYECKOTrO
TIOBEJICHUS B OKPYKAIOUIEH CpeLE;



paboTaTh B TpymnIe C BBINOJHEHUEM PA3JUYHBIX COLMAIBHBIX POJIECH,
IUIAHUPOBATh PabOTy TPYNIBI, PAUOHATBHO PpACIPEACNITh OOS3aHHOCTU W
IJIAHUPOBATh ACSATEILHOCTh B HECTAHIAAPTHBIX CUTYyAIlUsX, alCKBAaTHO OLICHUBATH
BKJIa/] KQXKJI0TO M3 YYACTHHUKOB TPYIIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenus B 11 KkJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOIITUXCS YMEHUMN:

JIEMOHCTPHUPOBATh Ha TPUMEpPax Pojib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpA, B PA3BUTHH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON IEITEIbHOCTH JIOJIEH, LUEIOCTHOCTh U €IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YYCHHBIX (DU3NUECKUX MOJIEIeH:
TOYCYHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHAs
MOJIE/Ib aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siApa MpU pPEIIeHUH (U3UYECKHUX
3aj1ay;

pacno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DMU3UKHU: AJIEKTPpUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XHUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCICTBHE
MarHuTOB, JJICKTPOMarHuTHas WHIYKIMS, JEWCTBHE MAarHUTHOTO TIOJiA Ha
MPOBOJAHUK C TOKOM U JIBHXKYIIMMCS 3apsijl, 3JIEKTPOMarHUTHbIC KOJeOaHUs M
BOJIHBI, NPSIMOJIMHEHHOE pPACIHpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTephepeHus, audpakuus U TOJApU3alMs  CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3PphexT (hoTod3ddheKT), cCBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HUCKYCCTBEHHAs

PaIUOaKTUBHOCTD;
ONKCHIBATh W3YYCHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHE,  AJIEKTPUYECKYI0  MOPOBOJUMOCTh  Pa3IMYHBIX  Cpel) W

AIIEKTPOMArHUTHBIE SBJIIEHHS (IIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHE BEITUUYMHBI:
DIEKTPUYECKUIN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIKYIIAsl cuia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO MOJisA, cuwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIKHW, SHEPTUsl JJIEKTPUYECKOr0 M MArHUTHOIO MOJIEM, MEPUOJ M 4YacToTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3aps M CWila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paCcCTOSHHE H
ONTUYECKas CWJa JIMH3BI, TPU OMHCAHWUM TMPABWIBHO TPAKTOBATh (DH3WUECKUI
CMBICIT HCIIOJIB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IWHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYIO BEIUYMHY C JpPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBJIEHHUS M TPOLECCHI, HCIOIb3YS
bu3nUecKue BETUUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, MepUO/ NOJTypaciajia, SHEPIrus CBI3U
aTOMHBIX SI7I€P, TPU OINMCAHUU TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, UX OO0O3HAYCHUS W CAWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOLIUE JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECChl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U MAPAJIIEIBHOTO
COCOMHEHUS TMPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHIa, 3aKOH B3JIEKTPOMAarHUTHOMN
WMHJYKIINH, 3aKOH MPSAMOJIMHEHHOTO pacrpoCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHINTeHHa it doTodpdekra,
3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS] MAaCCOBOTO YMCJa, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3iudaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JIacTH)
MPUMEHUMOCTH;

ONPENIENATH HAIIPABJICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO TOJIS TPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh M OMNHUCHIBATH H300PAKEHHE, CO3JaBAEMOE IUIOCKHUM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIAEAOBAHUIO (PU3UUYECKHX SBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHI: IPU ITOM
dbopmynupoBarh MpobiieMy/3ajayy M THUNOTE3y Y4eOHOro OIKCIEpPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO OOOPY/IOBaHUS, MPOBOJIUTH OIBIT U
dbopMyIHpOBaTh BEIBOJIHI,

OCYIIECTBIIATh MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3UUYECKUX BEIUYUH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C  HMCHOJIH30BAHUEM
OpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pE3yNbTAaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIIEIOBaHMUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEJACHUU UCCICIOBAHUM B
paMKax yd4eOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIIEA0BATEIBCKOM M IPOCKTHOU
NESATETLHOCTH C HMCIOJIB30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHhIE 3aJa4dl C SBHO 3aJlaHHOM (PU3WYECKON MOJEIbIO,
UCIIOJIB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1au
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACHATh (PU3NYECKHUE BEIMYUHBI U (HOPMYJIBI,



HEOOXOAUMbIe Jis €€ pElIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

penaTh KaueCTBEeHHbIE 3aJa4l: BBICTPAUBATh JOTHYECKU HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXKICHUN C OMOpOl Ha M3YyYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTU H
bu3nYecKue SIBICHUS;

WCIIOJIB30BaTh ~ NPH  PEIICHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTUH JJIsi TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUU
U TPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJISIpHOU MH(OpMaIUKU, TOJTYyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(POpMAIIHIO;

OOBSACHATh TPUHIUIBI JEUCTBHS MAIlIUH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3nnyaTh yCIOBUS WX 0€30MMaCHOTO MCIOJIB30BAHUS B TIOBCETHEBHOM
KU3HH,

MIPUBOJINUTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (HU3MKE B MOBCEIHEBHOM KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISI COXPAHECHHSI 37IOPOBbSI M COOTIOICHUS] HOPM SKOJOTHIECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CpeJIe;

paboTathb B TpYINIE C BBIIOJIHEHUEM PAa3JIMYHBIX COIMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACIPEACNsITh OOA3aHHOCTH W
IJIAHUPOBATH JICSITCIIBHOCTh B HECTAHIAPTHBIX CHUTYaIHMsIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMaTPUBAECMOM MPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

KoaudecTBO 4acoB

Bcero

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paznea 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

1.1 ®du3uKa U METOAbI HAYYHOI'O II03HAHUS 2 bu6nuoteka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpgen 2. MEXAHUKA
2.1 KunemaTtuka bu6mmoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS! B MEXaHUKE bubnnoreka LHOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOTIEKYJIAPHO-KIHLTHHECKOI 9 bu6mmoteka [{OK https:/m.edsoo.ru/7f41bf72
TEOPUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
A .
33 TPETATHHIE COCTOTHI BEIEUTRA 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
®dazoBble NEPEXOAbI
Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DIIeKTpOCTaTUKA 10 bu6muoreka L{OK https://m.edsoo.ru/7f41bf72
I1 i i .
4.2 OCTOARHBIH STIEKTPIHACCIHH TOK 12 but6mmoreka [{OK https://m.edsoo.ru/7f41bf72
Toxu B pa3nu4HbIX cpenax




Hroro no pazgeny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KITACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPOrpamMmbl

Koaun4yecTBO 4acosB

Bcero

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pazpen 1. JIEKTPOANHAMUKA

MarnutHoe noJsie. JIeKTpOMarHuTHast

1.1 11 bu6mmoteka I{OK https://m.edsoo.ru/7f41¢97¢
WUHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CRAMITCCKAC H HNCKIPOMATHHITIHE 9 bu6mmoteka I{OK https://m.edsoo.ru/7f41¢97¢
KoJIeOaHus
M
2.2 CXAHMACCIUE 1 SICKTPOMATHHITHEIC 5 bu6nuoteka L{OK https://m.edsoo.ru/7f41¢97¢
BOJTHBI
2.3 Onrtuka 10 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIENUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
OTHOCHUTEIIbHOCTH
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHTHI KBAaHTOBOM ONTHKH 6 but6mmoreka [{OK https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenue aToma bu6mmoreka LIOK https://m.edsoo.ru/7f41c¢97¢
4.3 ATOMHOE PO 5 but6mmoreka I{OK https://m.edsoo.ru/7f41¢97¢
Hroro no paszneny 15




Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 bubnuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 7
Pazgen 6. OBOBLIAIOIEE IOBTOPEHUE

6.1 Ob6o06maroee MOBTOpeHNE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

1 ®u3uka — Hayka o npupoae. Hayunsie MeTObI IO3HAHUSA OKPYXKAIOIIEr0 MUPa 1

) Poub 1 MecTo ¢pu3nku B GOPMHPOBAHNU COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B IPAKTHUECKON 1
JESTCIIBHOCTH JIIOJCH

3 Mexannueckoe nrxkeHre. OTHOCUTENBHOCTh MEXaHUYeCKOro ABrxkeHus. [lepemenienue, 1
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHUE 1

5 PaBHOYCKOpEHHOE PAMOJIIMHENHOE ABUKECHUE 1

6 CBoOonHOe mazieHne. Y CKopeHrne CBOOOIHOTO MaeHUS 1

7 KpusonmHeliHOe ABMXkeHuE. [[BHKEHNE MAaTEpUaIbHON TOYKH IO OKPYKHOCTH 1

2 [IpuHnun otHOCcUTENBHOCTH ['anmunes. HepuuanbHble cucTeMbl oTcueTa. [1epBbIil 3aKOH 1
Herorona

9 Macca tena. Cuia. [Ipuanun cynepnosunmu cui. Bropoi 3akon HeroToHa U1 MaTepuanbHOU 1
TOYKH

10 Tperunii 3akoH HbI0TOHA 111 MaTepUaIbHBIX TOYEK 1

11 3akoH BceMupHOro tsarorenus. Cuna tsokectu. [lepBas kocMudeckast CKOpOCTb 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

13 Cuna tpenus. Koappuument tpenns. Cuiia COnpoTHBIEHHS IIPU JIBHKEHUH TEJIa B )KUIAKOCTH |
WJIU Ta3e

14 [ToctynarensHoe 1 BpalaTelbHOE ABHKEHUE a0COIOTHO TBEPAOTO Tena. MoMeHT cuiibl. [Tneuo |
CUJIBL. Y CIIOBUS paBHOBECHS TBEPAOIO TeEJla

15 NMnynbe MmaTepuanbHON TOYKH, CHCTEMBI MaTEPUAIIBHBIX TOYEK. MIMITynbe cuibl. 3aKOH 1

COXpPAaHCHUA UMITYJIbCA. PeakxtuBHOC JABUXKCHUC




Pabora 1 MmomHoCTh cuiibl. Kuneruueckas sHeprust MarepuanbHOi Touku. Teopema 00

16 M3MEHEHUU KUHETUYECKOW SHEPTUU

17 [orentmaneHas sueprus. [loreHnmanpHas sHEprus ynpyro aeopMUpOBaHHON MPYKUHBI.
[ToTeHmanpHast YHEPTUS TeIa BOJIU3U TTOBEPXHOCTH 3eMITH

13 [ToTeHnManbHbBIC U HEMOTEHITUAIBHBIE CHITBL. CBsI3b Pa0OTHl HEMOTEHITMAIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKOW SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAaHECHHSI MEXaHUYECKOM YHEPTUHU

19 JlaboparopHuas padora «lccrienoBanue CB3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYIESCKOM
SHEPIUH TeJla Ha IPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa

20 KoHnTtpoisbHas padora o reme «KuHemaTtuka. J[uHamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE)

1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeopuH. BpoyHOBCKOE IBHKEHHE.
Tudppysus

2 Xapakrep ABUKECHUS U B3aUMOJICHCTBHS 4acTHULl BellecTBa. Moaenu CTpOeHUs ra3oB, KUIKOCTEH
Y TBEPIBIX TN

23 Macca monekyin. KonnmuectBo Bemtectsa. [locTostHHas ABoraapo

24 TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remnepatyp Llenbcus

25 Wneanshsiii raz B MKT. OcnoBHoe ypaBHeHue MKT

2% AOcouroTHasl TeMIiepaTypa Kak Mepa CpeIHe KHHETHYECKON YPHEPTUH ABHKCHUS MOJICKYJI.
VYpaBuenue MenzaeneeBa-Knaneipona

27 3akoH /lanpToHa. ['a30BbIEC 3aKOHBI

73 JlabopaTtopHas pabota «lccnenoBanne 3aBUCUMOCTH MEXIY TTapaMeTpaMu COCTOSTHHSI
Pa3pexKEHHOTO ra3a»

29 N3omporieccrl B neanbHOM raze U ux rpaduueckoe mpeacTaBiIeHUE

30 BuayTpenHss sHeprust TEpMOIMHAMUYECKOW CUCTEMBI U CTIOCOOBI €€ n3meHnenus. KomndaecTro
TEIUIOTHI U paboTa. BHyTpeHHsIs1 SHEPTHs 0JJHOATOMHOTO UACaTBLHOTO ra3a

31 Buas! Teruonepenaun

19 VnenpHas TEIIOEMKOCTH BetmecTBa. KomnyecTBO TEIOThI IpH Teruionepenayde. AanadbaTHpIi

nporecc




33 [IepBblii 3aKOH TEPMOAVMHAMHUKHU U €r0 IPUMEHEHUE K U30IIpoLieccam 1
34 HeobOpartumocTs mporieccoB B pupoie. Bropoii 3akoH TepMOAMHAMUKH 1
35 ITpunnun nerictBusa u KII/I TernnoBoi ManHbl 1
36 Huxn Kapuo u ero KITJ| 1
37 DKOJIOTMYECKUE MPOOJIEMbI TEIIOIHEPTETUKU 1
38 O6o6maromuit ypok «MounekymsipHas ¢pusnka. OCHOBBI TEPMOJAUHAMUKI) 1
39 KonTtponpsHast padora o reme «MonekymnsapHast puszrka. OCHOBBI TEPMOTUHAMUAKI 1
40 [TapooOpa3zoBanue u koHAeHcauus. Micnapenue u kumnenue 1
41 AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh Bo3ayXa. HacblleHHbIH nap 1
4 TBépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB. 1
Kunkue kpuctawisl. COBpeMEHHBIE MaTEpUATIBI
43 [TnaBrnenue u KpucTaIu3anus. Y aenpHas TernoTta riasineHus. Cyonumanus 1
44 YpaBHeHHe TEroBoro dananca 1
45 DneKTpu3anus Tei. DIeKTpUuIecKuit 3apsia. JIBa Buga 3JIeKTPUUECKUX 3apsioB 1
46 [IpoBOIHUKY, TUATEKTPUKH U MTOIYIPOBOJHUKHU. 3aKOH COXPAHEHHUS IEKTPUUECKOTO 3apsiaa 1
47 B3aumoneiictBue 3apsan0B. 3akoH Kynona. Touyeunslil anexkTpuueckuit 3apsia 1
43 Hanpsi€HHOCTB 351eKTpuuecKoro nojs. [IpuHIun cynepno3unmu 31eKTpudeckux nosen. JInaum |
HANPSHKEHHOCTH
49 PaGora cui anekrpocrarndeckoro mous. [lorennuan. PasHOCTh mOTEHIHATIOB 1
50 [IpOBOIHUKYN U TUANEKTPUKHU B AJIEKTPOCTATHUECKOM TTOJI€E. JUdIeKTpuyecKasi IpOHUIIAEMOCTh 1
51 OnektpoéMkocTb. Konaencatop 1
52 DIIEKTPOEMKOCTH TJIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsHKEHHOTO KOHIEHCATOpa 1
53 JlaGopatopHas pabota "M3mepeHne eKTpoEMKOCTH KoHeHcaTopa" 1
54 [TpuHIIMTT AEHCTBUS U MPUMEHEHUE KOHJEHCATOPOB, KOMMPOBAIILHOTO alapara, CTPYHHOTO |
npUHTEpa. DIEeKTpoCcTaTHUECKasl 3alIUTa. 3a3eMIIEHUE SIIEKTPOIIPHUOOPOB
55 DIIEKTPUUYECKHI TOK, YCIOBHS ero cyuiecTBoBaHus. [locTostHabIM Tok. Cuna Toka. Hanpsbxenue. 1




Conporusnenue. 3akoH Oma 1l ydacTka Lenu

[TocnenoBarensHOE, apaLIeIbHOE, CMEIIAHHOE COSIMHEHNE ITPOBOIHUKOB. JlabopaTopHast

36 pabota «M3y4eHne CMEIIaHHOTO COCTUHEHNUST PE3UCTOPOBY 1

57 PaboTa 1 MOLITHOCTH 3JIEKTpUUYECKOTr0 TOKa. 3akoH [xoymsa-Jlenia 1

53 3akon OMa 115 IMOJTHOM (3aMKHYTOM) eKTpHUYecKoi 1ienu. KopoTkoe 3amMbIKaHUeE. |
JlaboparopHas padora «3mepenne I/]C nctounnka Toka v €ro BHyTPEHHETO CONPOTUBIICHUS»

59 DNEeKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COIIPOTUBIICHHS METANIOB OT |
temmneparypbl. CBepXIIpOBOIUMOCTh

60 DNEKTPUYECKUH TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB 1

61 [TonynpoBoIHUKH, UX COOCTBEHHAs U MPUMECHAs IPOBOAUMOCTb. CBOMCTBAa p—n-mepexoa. 1
[TonynpoBOIHUKOBBIE TPUOOPEI

2 DJeKTpUYecKUil TOK B PacTBOpax U paciijiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS |
JUCcCcOLMaIus. DIEeKTPOIIN3

63 OnexTpudeckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psil. MosHus. |
ITma3ma

64 DnekTpuueckue NpuOophl U yCTPOMCTBA U UX MpaKTUUYeckoe MpuMeHeHue. [IpaBuna TexHuku |
0e30macHOCTH

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 1

66 KonTtponbHas padora o Teme «nektpocratuka. [locTosHHbIN 21ekTpudeckuii Tok. Toku B 1
Pa3IUYHBIX Cpelax»

67 PesepBHblit ypok. KonTponshas pabota o Teme "DnexTpoanHamMuka” 1

68 Peseprubiit ypok. O6o61mmaromnuii ypok mo remam 10 kimacca 1
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11 KITACC

Koan4yecTBO 4acosB

Ne n/m Tema ypoka
Bcero

1 ITocTostHHBIE MATHUTHI U UX B3auMojeiicTBue. MaruutHoe nosie. BekTop MarHuTHON MHAYKIIMH. 1
JIvHUM MarHUTHOW UHAYKIIUH

2 MaruauTtHoe nose npoBoAHHKa ¢ TokoM. OnbIT Dpcrena. BzaumonelicTBrue NpoBOIHUKOB ¢ TOKOM 1
JlaGopatopHas pabota «/3yueHre MarHuTHOI'O MOJIsk KaTYIIKH ¢ TOKOM) 1

4 JleiicTBrEe MarHUTHOIO TOJISl HA MPOBOJHUK ¢ TokoM. Cuinia Amnepa. JlaboparopHas padbota 1
«MccnenoBanne AeWCTBUS TOCTOSHHOTO MarHuTa Ha PaMKy ¢ TOKOM»

5 JlelicTBuE MarHUTHOTO MOJIS HA ABMXKYLIYIOCS 3apsbkeHHYI0 yactuiy. Cuna Jlopenua. Pabora |
cuiibl JIopeHna

6 OnexTpoMarauTHas HHAYKIU. [loTok BekTopa MaruuTHONW MHAYKIKK. D/IC nHAyKINK. 3aKOH |
ANEKTPOMArHUTHOM MHAYKImK Papanest

7 JlaGopatopHas pabota «VcciaenoBaHue sIBIEHUS 3J1€KTPOMAarHUTHONW MHTYKIIM» 1

2 WNunyktuBHOCTD. SBNeHne camonuaykuuu. 31C caMOMHIYKIMK. DHEPrUsi MarHUTHOTO MOJIS |
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE 110JIE

9 TexHHuecKne yCTpONCTBA U UX IPUMEHEHUE: TIOCTOSIHHBIE MarHUThI, JIEKTPOMArHUTHI, |
JJEKTPOABUTATENb, YCKOPUTENN AIEMEHTAPHBIX YACTHII, UHAYKIIMOHHAS TIeYb

10 O6o06matomuii ypok «MarHuTHOE moJjie. DJIeKTPOMarHuTHAS WHTYKITHS 1

11 KonTtponbHas pabora no reme «MarHuTHoe 1ojie. DIeKTPOMAarHUTHAS HHIYKLUS» 1

12 CBobOoiHbIE MexaHHuecKue KoneOanus. 'apMonndeckue kojaebanus. Y paBHEHHE TapMOHHUECKUX |
kosiebanuil. [IpeBparienue sHepruu

13 JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH ITEPHUO/1a MAJIBIX KoJieOaHU rpy3a Ha HUTH |
OT JJIMHBI HUTH U Macchl Ipy3a»

14 Konebarenbupiii KOHTYp. CBOOOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUS B UACATBHOM |

KoJIe0aTeIbHOM KOHTYPC. Amnanorus MCKAY MCXaHUYCCKUMU U SJICKTPOMAarHuTHBIMHU




KOJIEOaHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UJI€aTbHOM KOJIEOATEIbHOM KOHTYPE 1

16 [IpencraBienue o 3aTyxaronux KoneOaHUsIX. BoIHY X IeHHbIE MEXaHUYEeCKUE KOJIeOaHMUs. 1
Pe3onanc. BeinyKIeHHBIE JIEKTPOMAarHUTHbIE KOJIeOaHUs

17 ITepemennsbIit Tok. CHHYCOUATBHBINA TEPEMEHHBIN TOK. MOITHOCTB TEPEMEHHOTO TOKA. |
AMIITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUS

18 Tpanchopmarop. [Ipon3BoAcTBO, epeaada u MOTPEOICHUE MICKTPUICCKON YHEPTUU 1

19 VYCTpoHCTBO U MPaKTUUECKOE MPUMEHEHHUE 3JIEKTPUUECKOI0 3BOHKA, TeHEepaTopa epeMEHHOI0 |
TOKa, JIMHUI 3JIeKTpoIepead

20 DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE 3JIEKTPo3HEepruu. KynbTypa ucnosb30BaHus 1
3JIEKTPOIHEPrUU B TOBCEIHEBHOM KU3HU

1 MexaHnueckue BOJIHBI, ycioBHs pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U |
JUTMHA BOJIHBL. [lonepeyHsie U Mpoa0IbHbIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. Bricota ToHa. TemOp 3Byka 1

23 DNeKTpOMarHUTHbBIE BOJIHBI, X CBOICTBa U CKOpOCTh. [1Ikana 351eKTpOMarHUTHBIX BOJIH 1

24 [TpyHIMIIBI paguoCBA3M U TeseBUIeHUs. PazBuTue cpencts cBssu. Pannonokanus 1

25 Konrponsnas pabora «KosnebaHus 1 BOJTHBD 1

26 IIpssMoNMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. ToyeuHslii UCTOYHMK cBeTa. JIyd 1
cBeTa

27 OTpaxkenue cera. 3aKOHBI OTpaskeHUs cBeTa. [locTpoeHne n3006pakeHuil B IIIOCKOM 3epKalie 1

)3 [Ipenomnenne ceeta. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroi NoJHOro BHYTPEHHETO |
OTpakKEHHUS

29 JlaGopaTtopHas pabota «M3mepenne nmokazarens mMpeJTOMICHHS CTEKIIa 1

30 JIunssl. [loctpoenue nzodpakenuii B munze. opmysa TOHKON JTUH3bL. YBETUYEHUE JTUH3BI 1

31 JlaGopaTtopHnas pabota «lccinenoBanre CBOWCTB H300paKEHU B JTMH3AX) 1

19 Hucnepcus cBeta. CnoxxHbIi coctaB 6enoro cBera. Lset. Jlaboparopras pabota «Habmonenue 1

AUCIICPCHUU CBCTa»




33 WnTepdepenmus ceera. Audpaxus ceera. Audpakiuonnas pemeéTka

34 IToniepeunocth cBeTOBBIX BOJH. [longpusanus ceera

35 OnTuryeckure npuOOPHI U YCTPOICTBA M YCIOBUS UX 0€30IMacCHOT0 IPUMEHEHHUS

36 ['paHuIpl IPUMEHUMOCTH KJIaccuyeckoi MexaHukH. [locTynarsl ciennaabHOM TEOpUu
OTHOCUTEJIBHOCTH

37 OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aME/UIEHNE BPEMEHU U COKPALEHUE JUIUHbI

18 DHeprus v UMNYJbC PEISTUBUCTCKON yacThllbl. CBSA3b MAacChl C SHEPTUEH U UMITYJICOM. DHEPIHs
MOKOSI

39 KonTponbnas pabota «OnTtuka. OCHOBBI CHIEIIUAIIBHON T€OPUH OTHOCUTEILHOCTI

40 ®otonbl. opmyna [Inanka. DHeprus U UMITYIILC POTOHA

41 OtkpeiTue u uccienoBanue Gorodddexra. Ombitel A. I'. Croneroa

4 3akonsb! potodddexra. YpaBHenue DitHIuTeiHa 1151 poTorddekra. «KpacHas rpaHuay
dboTtordpdexra

43 Jasnenue cera. Onbitel [1. H. JlebeaeBa. XumMudueckoe IeicTBHE CBETa

44 TexHuueckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHUE: (POToeMEHT, (OTOIaTUHK, COTHEYHAS
OaTapest, CBETOIUO/

45 Pemenue 3ana4 no reme «1€MEHTHI KBAaHTOBOW OITHKMN

46 Mogens aroma Tomcona. OnbiTel Pesepdopa o paccessuuto a-yactuil. [nanerapuas Moaens
aToMa

47 ITocrynatel bopa

43 Wznyyenue u noriormieHne GOTOHOB MPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS SHEPTHH HA JIPYTOM.
Bune! cnextpos

49 BonnoBssle cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JTy4yeHUe

50 OTxkpeiTHE pagroakTuBHOCTH. OnbITH Pezepdopaa nmo onpeaeneHuo coctaBa paauoakTHBHOTO
U3ITy4eHUs

51 CgoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHHs. BiusHue palioakTHBHOCTH Ha )KMUBBIC OPTaHU3MBbI




OTkpbITHE IPOTOHA M HEWTpOHA. M30TOMBI. Anb(a-pacnan. DIEKTPOHHBINA U TTO3UTPOHHBIN OeTa-

32 pacnan. ['amma-u3nydyenue

53 DHeprus CBA3M HYKJIOHOB B Ape. SnepHsie peakuuu. Snepusiii peaktop. IIpobiemsr,
MEPCIEKTUBBI, IKOJIOTUYECKUE ACIIEKTHI AIEPHON SHEPreTUKU
OnemeHTapHbIe YacTHIIBI. OTKPBITHE MO3UTPOHA. METO bl HAOIIOICHHS U PErHCTPALUN

54 anemeHTapHbIX yactull. Kpyribii cton «®@yHaameHTanbHble B3auMoaeincTBrsd. EquncTBo
($u3NYECKOIl KapTUHBI MUPa»

55 Bun 3Bé3aHoro Heba. Co3Bes3nus, spkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JBUkKeHHE. ConHeuHas
cucreMa

56 Counniie. ConHeyHast akTUBHOCTh. MicTounuk sHepruu CostHIa U 3BE3]T

57 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI IJIaBHON TOCIIE0BATEIBLHOCTH. BHYTpeHHEE
cTpoenue 3B€31. COBpeMEHHBIE IPEJICTABICHUS O IPOUCXOKIACHUM U dBoronny CoHLA U 3BE3 ]

53 Mneunsiii [1yts — Hama 'anakTuka. [lonoxenue u auxenne Comnnua B ['anaktuke. ['anaktuku.
UYEpHble ABIPHI B A1pax TalaKTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3nyueHue.
MeraranakTuka

60 HeperenHble npo6ieMbl aCTPOHOMHH

61 KontponbHas padora «7I€MEHThl aCTPOHOMUHU U aCTPOPHUIUKI

2 O6o06matomuii ypok. Ponb Gu3uku 1 acCTpOHOMUN B SKOHOMUUYECKOU, TEXHOJTOTUUECKOH,
COLIMAJIBHON M 3TUYECKO chepax AeqaTeNbHOCTH YeloBeKa

63 O606maromuit ypok. Poiab u MecTo pU3UKK U aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTHUHE
Mupa

64 Ob6o6maromuit ypok. Ponib huznyeckoit Teopuu B GopMUPOBAHUHN MpEACTaBICHUN 0 pusnueckon
KapTHHE MHpa

65 Ob6o6maromuit ypok. Mecto ¢pu3nieckoil KapTHHBI MUpPa B OOILEM Psily COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE

66 Pe3epBHbIil ypok. MarHuTHOE 110J1€. DJIEKTPOMArHUTHAS UHYKIIUS




67 PesepsHblil ypok. Ontuka. OCHOBBI clIeIUAIbHON TEOPUH OTHOCUTEIIBHOCTH 1
68 Pesepnblii ypok. KBanToBas ¢hu3uka. D1eMEHTHI aCTPOHOMHH B aCTPOPUZHKHU 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

MskumieB, byxosueB, Corckuit: @usuka. 10 knacc. YueOnuk. ba3oBslii u

yrayonennsiii yposau. @I'OC

Msxkuine, byxosies, Corckuii: ®usuka. 11 kinacc. YueOHuk. ba3oBslil u

yrayoneHHbiil ypoBHu. ®I'OC

METO/INYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
[TogpoGHee:

https://www.labirint.ru/books/690223/?ysclid=Inh66140ho311654497

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://www.labirint.ru/books/690223/?ysclid=Inh66140ho311654497
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