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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHEr0 00Iero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHMM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaétom deaepaabHon
paboueii mporpaMMbl BOCITUTAHUS M KOHIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ~®enepanuyu, peaqu3yrOIIUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENILHOCTHOTO Noaxoaa. IIporpamMma o ¢u3nuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIC

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXKaloLIeM MUpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue U aKTHUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeiieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydarolmuxcsi, B (pOpMHUpOBAHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca (PU3UKH 00beAMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTaApHOTO
noTeHIHana (GU3nYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KAeHHsI MpoOIeM palliOHAILHOTO MPUPOONIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPUHLHIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucreMHO-IeATEIbHOCTHBINA MOIXO0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a CuéT
OpraHHu3aly IKCIEPUMEHTAIbHON NEesSTeNIbHOCTH o0yuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM MepedHe J1abopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB MO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (pU3MUYecKor MOJIENbIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia Kypcea,
TaK W HMHTETPUPYS 3HAHUA U3 pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAroIIel >KU3HU, TpeOyromue BbIOOpa (GU3WYECKOW MOJENH Il CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3YydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (PU3MKH WM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHUE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3NKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000PYIOBaHHE.
JeMoHCTpaniioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY MEPEYHCICHHBIX B MPOrpaMMme Mo
busMKe KIIOYEBBIX JEMOHCTpAIMil A WCCIEAOBAHUS M3Y4YaeMBIX SIBICHUI M TMPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYSCKUX MPUMCHCHHM.
JlaboparopHoe 000pyaOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU TENISIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaAHUHU SBIISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TPEACTABICHWH O HAydHOM METOJe TMO3HaHUA U (HopMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PU3UKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

pUOOpETEeHUE CUCTEMbI 3HAHUM 00 OO0IMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATh TEOPETUYECKHEe 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBICHUA B MPUPOJAE U I MNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 33/7ad C SBHO 3aJlaHHOW (DHU3HUeCcKOoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMAaHHUE (PU3UYECKMX OCHOB M MPUHILMUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIaJICHUE METOJIaMU CaMOCTOSITETLHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3ysbTara;

CO3/IaHHME YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOCKTHO-HCCIICIOBATEIbCKON, TBOPUESCKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpOBHE CpEIHEro OOIIero oOpa3oBaHUs
orBojuTcs 136 vacoB: B 10 kitacce — 68 wacos (2 yaca B Henenmo), B 11 kiracce — 68 gacos (2 gaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MpOBEACHHUs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUS OKpyXxarouiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBJICHHH U TporieccoB. Hayunsie runore3sl. Ouszndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHWdeckoro BikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MAaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneitnoe paBmkeHue. J[BKeHHME MaTepHalbHOM TOYKM TIO OKPY)KHOCTH C
MOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHas ckopocTs. [lepuoa un yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIE NTEPEIAUN.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nmkeHus Tena, OpoieHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKY TYTSIMU, IPOHAEHHBIMH TEJIOM 3a IOCJIE10BATEIbHbIE

paBHBIE TIPOMEXYTKA BPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kadeHus ). Cuina Tpenust. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHHUU Te€Ja B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJIIUIIHUKY, [BUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHeHUsl UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4ecknue ycTpoMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHUEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ujaeanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHMS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe MNpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUH.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HILTIOCTPUPYIOIIAas IPUPOLY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UCAIbHOTO raza, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSs sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buel Terionepenaun: TeIONpOBOJHOCTh, KOHBEKLUS, U3TydeHHE. Y AeNbHas
TEII0EMKOCTBH BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHenue
NEPBOIo 3aKOHA TEPMOAMHAMHUKHU K H30MpolieccaM. [ 'papuueckast UHTeprIpeTaus padoThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TennoBsie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerI0BbIX MammuHax. KoadduimeHT nonesnoro aeicTBus remnopoi MmamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOT0 AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOIHEPTETHKY.

TexHuueckue ycTpoicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHEIo
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH HSHEpruu Tejla IMPU COBEPUICHHHM pPa0OThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'0 BO3/yXa, HarpeBaHue 3(hrpa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoii TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoOHACH caus. VcapeHue u kuneHue. AOCOMIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.

Kunkue xpucrtamuipl. CoBpeMeHHbIE MaTepuanbl. [lmaBieHune W KpHCTALIM3aIMs. YenbHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHHUSA COBPCMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka
Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ten. OJNEeKTpUuyeckud 3apan. JlBa Bua dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUs JIEKTPUUECKOT0 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuun
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. Ilorenuuman. Pasnocts norenuuanos. [IlpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM ITouie. JIusdnekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBAa M INMPAKTHYECKOE NPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmopencTere HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUYECKON IPOHUI[AeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. VY nensHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH [xxoymns—JIenna. MOMHOCTD 37EKTPUYECKOTO TOKa.

DIIEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) asiekTpudeckoil enu. Kopotkoe 3amMbIkaHue.

DNIeKTpOHHAs TPOBOJAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCThH COTIPOTUBIICHHS METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKkuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUYECKHI TOK B PAcTBOpax M paciulaBax »dJIEKTPOJMUTOB. DJIEKTPOJUTHUYECKAS
Juccoryanus. DIEKTPOIIN3.

DneKTpuuecKuii TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHU4YEeCKHEe yCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
WUCTOYHUKMA TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHUKOB OT MJIMHBI, IUIOLIAIA
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3eKTpoABMKYILIEH cuiibl. KopoTkoe 3amMblkaHHE€ TalbBaHUYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTHBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmanHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, THHEWHAs (GyHKIUS, mapabosa, runepbona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX IPOEKIUU HAa OCH KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOH mpupone, nuddysus, ocMoc, Te1o00MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEaayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJN, JKUIKOCTEH M Ta30B, DJIEKTPUYECKHE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIONB30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKKN, WCIOJIh30BAHME 3aKOHA COXPAHEHUS HMMITylIbca B TEXHHUKE (pakeTa,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHallOB, B TOM YHUCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTHMH,  DJJCKTPOCTATHYECKash  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATpPEBATENbHbIE PHOOPHI,
3IEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKA MarHUTHON
uHAyKuuU. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIIMM MarHUTHOTO IOJISA
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHE. J[BW)KEHUE 3apsyKEHHOM YacTULbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYILAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMXKYIIAas CHIAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: TIOCTOSHHBIE MArHHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TIOJISL.

B3anmopencTre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON MHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaHUmMHbIE KONEOAHUA

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTnueckuii MasiTHUK. Y paBHEHUE TapMOHHUYECKUX KoJjieOanuil. [IpeBparienne sHepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPrUU B UACATHLHOM KoyieOaTelbHOM
KOHTYPE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 21€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HANPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KymnbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHuueckne yCTpOICTBA M NPAKTHYECKOE IPUMEHEHUE: DJIEKTPUUECKUN 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb TUHUY 3IEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHUH Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TmepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHnuuyeckue BOJHBI, ycaoBHsl pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTaus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 3IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE ONEPEUYHBIX U MPOJOTIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpaxkeHus U IPeIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPa)XXE€HHUE, IMPEIOMIIEHUE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBera. 3akOHBI OTpakeHHMs cBeTa. [locTpoeHue HM300pakeHUH B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro cera. L{Ber.



ColOuparonue W paccewBamIIMe JTUH3BI. ToHKas juH3a. DOKYyCHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. HWutepdepennus cBera. KorepeHTHble HUCTOYHHKHU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToanmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. Onrtuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOWCTB N300payKeHU B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl crienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyMmMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MNpaKTHUECKOe NpUMEHEeHHe: (poToanaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB MpU IEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEpIUU Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOLIKE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHnio coctaBa paauoakTUBHOro uznydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['aMmma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI AEPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3MMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Ortansl pa3BuTus actpoHoMuH. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.



Bup 3Bé3anoro Heba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKU. /larpaMma «CleKTpalIbHbINA KIacC — CBETUMOCTbY. 3BE3/1bI [NIABHOM
IIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAEHNUHU U 3BoIoLMU CoJlHIA U 3BE3/1. DTambl KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTtiuky v kBa3apsl. YEpHBIE ABIPHI B SApaXxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanmwe ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJICIICHUS MOJIOKEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/Hs
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
3THUYECKON chepax NesITeIbHOCTH YeI0BEKa, POJIb U MECTO (PM3UKU U ACTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYecKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
¢u3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemusie nousimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOI'O IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MPU3HAKU NI0J100MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexrpuueckue sIBIEHUS B )KUBOI IpUpoe, KojeOaTenbHble IBM)KECHUS B AKUBON
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUaLlMU HA )KUBBIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DJIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4yb, pajnap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOEHUs yueOHoro mpeamera «Du3uKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHIMCKOro  0OIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3ally;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHON U BOJIOHTEPCKOM 1EATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peanr30BBIBAaTh COOCTBEHHBIC KU3HEHHBIC IIJIAHEI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIH AESITeIbHOCTH, 33J1aBaTh 1apaMETPbl U KPUTEPUU UX IOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LIEISM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYaAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3zoBble ucciieqoBaTe/IbCKHUe 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (HU3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-MCCIIEOBATEIbCKON M MPOEKTHON AESITENHHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOOB ITO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHMs], HAXOAUTh apTyMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PELIECHUS 33a/1a4 Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PabGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 6€30MaCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (POpPMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

MNOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYalbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JE€HCTBUM, PACIIPEAEIATH POJIM ¢ Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NESATENBHOCTh B 00OnacTu (pU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHS] TMPAKTUYeCKol paboThl € Y4ETOM UMEIOMIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;
JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIINH B 00J1aCTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI cpefHero oluero oopa3oBaHus y OOydYarOIUXCsS COBEPUICHCTBYETCS 3MOIMOHAILHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHUIO LENId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE Pe3yabTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHMLBI NPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJeJel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHUEe SBIEHUS (IIPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JBUKEHHE [0 OKPYHOCTH, HHEPLUS, B3auMoielicTBUE Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIIICHNUE JABJIEHNU ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXIy IapaMeTpamMHu COCTOSIHHS ra3a B HM30IPOLECCAX, JIEKTPHU3aLUs TEN, B3aUMOJEHCTBUE
3aps/0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, MEpPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC Teja, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
OINKCAaHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOIb3yEMBbIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMILIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYI (U3UYECKYIO BEJIMYUHY C IPYTUMHU
BEJIINYMHAMU;

ONHKCHIBATH W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTH4HAsi CKOPOCTb MOJIEKYN, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYEHMsS M EIUHMLBL, HAXOAUTHh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNnpsOKEHHOCTh  I10JI, MOTEHIMAaJ, Pa3HOCTh IOTEHLUANOB; IpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3ysd (hU3MYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MUMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHOIIPAaBHUS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOT0 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAKEHUE U YCIOBUS (TpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SIBJICHUH M MPOLECCOB C
UCTIOI30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (HOPMYIHPOBATH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIAATh MpPSIMBIE U KOCBEHHBbIE H3MEpPEeHHs (GU3UUYECKUX BEIMYHMH, NPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOABI OIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEeHUl, MpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPe3yJbTAThl MOJYy4YE€HHOMH
3aBUCUMOCTH (DU3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOJBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpHU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTo 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIB3Ys
¢du3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a7audl BHIOUPATh (PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HaUeHHsI (PU3MYeCKON BEIMIHHEI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHU ¢ OOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUCCKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33/]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUU, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJTM3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIHIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3HKE B TOBCEAHEBHOM KU3HU [ OOECTIeUeHuUs
0€301acHOCTH MpU O0pAIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU yCTPOHCTBAMU, Uil COXPaHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAOIEei cpejie;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/I€JIb ATOMHOTO sJIpa MPHU peLIeHUH (PU3NUECKHUX 33]1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJIA HAa MPOBOAHUK C TOKOM U JBIKYILIUICS 3apin,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeToBOE NaBlieHNE, BOSBHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIlECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIasl CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHHE M ONTHUYEeCKas Cuja JMH3bI, MPU OMUCAHUHM MPABHILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
UMIynbc (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (PU3UYECKYIO BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEWHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsiia, 3aKOH COXPAHEHHUS MacCOBOTO YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHWE M YyCJOBUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIpEe/IeIIATh HAaIpaBJIICHWE BEKTOpPA MHAYKIUHW MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUi: Tmpu 3TOM  (POpPMYIHUPOBATH
npobiieMy/3aauy U TUIIOTe3y y4eOHOro IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJIBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpaTh ONTUMANbHBIA CHOCOO H3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
dbuznyecKux BENWYMH B BHAE TaOmUIl M TpauKOB, JAeiaTh BBIBOABI IO pe3ylbTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30MacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1ab0paTopHOro 000pyOBAHHUS;

pewmiatb pacuy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE i1 €€ pEeIIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (pU3MYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BAaTh NPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
MOMYJSIPHON MH(pOPMAIUH, TOTYYSHHON U3 Pa3INIHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYKAIOIIET0 MHUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B MOBCEAHEBHOM KU3HU JIsl OOecTieueHus
6€301acHOCTH MpH O0pAIIeHUH ¢ PUOOPAMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ul COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIlel cpese;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX pOJIEH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJI€KBATHO OLIEHMBATh BKJIAJ Ka)JOr0 U3 yYaCTHUKOB IPYIIHI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 2 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Humamika ! 3 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 3 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Hroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68 10

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnmoreka [JOK
' VHIYKIMS https://m.edso0.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 2 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubnnorexa [IOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁi&tﬁi?ﬁ%ﬂlc%c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o61arolee TOBTOPEHUE 4 ng;;ﬁf;i 58/1;41(:97(:
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

Koppekruposka
AATHI
NpPOBe/IeHus!

®usuka — Hayka o npupoze. Hayunsie
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA

Poinb 1 MecTo Gu3uku B popMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUpa, B
MIPAKTHYECKON EATEIbHOCTH JIIOIEH

MexaHn4ecKoe ABHKEHHE.
OTHOCUTENBHOCTh MEXAHUYECKOIO
newkenus. [lepemernienue, CKOpoOCTb,
YCKOpEHUE

PaBHOMEpHOE IPSMOJIMHEHOE JBHYKEHUE
PaBHOyCKOpeHHOE TIPSIMOTIMHEITHOE
JIBHOKCHUE

JlabopaTtopHas pabota Nel "H3yuenue
JBIKEHUS TeJla, OpOIIEHHOTO
TOPU30HTAJIBHO"

CBoOoaHoe majieHue. Y CKopeHue
cBoOOIHOTO TIazieHus1. KpuBonmHeitHoe
JBH>KEHUE. [[BIJKEeHNE MaTepruaibHOM
TOYKH IO OKPYKHOCTH

JlabopaTtopHas padota Ne2 "H3yuenue
JBIKEHUS TeJa TI0 OKPY>XKHOCTH."




[Ipunuun otHOocuTeNnbHOCTH ["anuest.
HNuepumansubie cuctembl otcuerta. [lepBbrit
3akoH HproToHa

Macca tena. Cuia. [lpunnun
CyHepno3uLuu cui. Bropoit 3aKoH
Herorona 1 MaTepuanbHOM TOUKU

10

11

Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUEK

3akoH BCCMHPHOI'O TAT'OTCHUS. Cuna
TAXKCCTHU. HepBa;I KOCMHYCCKasA CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena
Jlaboparopuas pabota Ne3"U3mepenue
KECTKOCTHU MPYKUHBL."

13

Cuna tpenus. Koapuument tpenns. Cuna
COIIPOTHUBIICHUS NPU ABW)KEHUU TEJa B
KHUJIKOCTH Wi Tase. JlaboparopHas pabora
Ne4"H3mepenue kodduurenta TpeHus
CKOJIb)KEHUs".

14

[TocTymarenbHOE U BpalareabHOe
JBIKEHHE a0COIIOTHO TBEPJIOTO Tea.
MowmenTt cunsbl. IInedo cumnbl. YciaoBus
paBHOBecust TBEporo Tena. JlaboparopHas
pabotalNe5 "M3yuenue paBHOBECHs Tena
MOJ NeMCTBUEM HECKOJIBKUX CHIIL."

15

NMnynsc MmaTepralbHONM TOYKH, CUCTEMBI
MaTepualbHBIX TOUEK. IMIynbc cusbl.
3aKOH COXpaHEHHsI UMITyJbca. PeakTnBHOE
JBUYKEHUE




16

PaGora u momrHOCTh cvitbl. KuHeTnueckas
JHEPTHs MaTepuaaIbHON TOukH. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTruu

17

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEPTUs YyIpyro aepopMupOBaHHOMN
npyuHbl. lloTeHmanbpHas 3ueprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIU

18

[ToTeHnManbHBIC U HEIOTEHITMALHBIC
cwibl. CBsI3b paOOTHI HEMOTCHIINATBHBIX
CWJI C U3MEHEHUEM MEXaHUIECKOU YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOH SHEPTHU

19

20

21

22

Jlaboparopuas pabota Ne6" M3ydenue
3aKOHA COXPAHECHHS MEXaHHYECKON
sHepruu."

KontponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

XapakTep ABUKECHUS U B3aUMOJICHCTBHS
YyacTull BeuiecTsa. Moenu cTpoeHust
ra3oB, JKMJKOCTEU U TBEPIBIX TN

23

24

Macca monekyn. KoanyecTBo BemecTsa.
[TocTostHHast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Lienscus




WUneansusiii raz 8 MKT. OcHoBHOE

25 ypaBHeHue MKT
AOcomoTHas TeMIieparypa Kak Mepa

26 CpeIHEeH KUHETUYECKON SJHEPTUuU
JBU>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

27 3akoH /lanmbToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas paboTta

28 Ne7"JkcnepuMeHTanbHas MPOBEPKaA 3aKOHA
I'eit-JIroccaka»

29 H3onporiecchl B neanbHOM ra3e u ux
rpaduUecKoe mpeCTaBICHIE
BHyTpeHHss sHEprusi TepPMOAUHAMUYECKOM
CHCTEMBI U CITIOCOOBI €€ N3MEHECHHSI.

30 KonugecTBo TemioTs! u padora.
BuyTpeHHss d3HEpIryus 0JHOATOMHOIO
UJealIbHOTO Ta3a

31 Bunsl Tennonepenaun

32 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0
IIPUMEHEHHE K U30IIpoLeccam

33 HeoOpaTtumocTs npo1ieccoB B IpUpoIE.
Bropoii 3ak0H TepMOIMHAMUKHN

34 [Ipunuun nevictus u KIIJ[ rernnoBoit
MAIIHHbI

35 uxa Kapnro u ero KIT[

36 DKosornyeckre mpoodaemMbl

TEII09HEPTETUKU




O6o06maromuit ypok «MomnekynspHas

37 ¢uznka. OCHOBBI TEPMOIMHAMUKI
KonrponsHas pabora o Teme

38 «MonexynsipHas ¢puznuka. OCHOBBI
TEPMOJUHAMUKN»
VY aenbHas TEMIOEMKOCTH BEILIECTBA.

39 KonnuecTBo TeI0Th pH Terionepeaaye.
AnuabaTtHbI TIporecc

40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u xurneHue

41 AOGCOoIOTHAS 1 OTHOCHUTENBbHAS BIAXXHOCTb
Bo3ayxa. HacelmenHslil map
TBépnoe Teno. Kpucramimyeckue u

42 amMopQHBbIe Tena. AHU30TPOIHS CBOWCTB
KpucTayioB. Kujkue KpucTauibl.
CoBpeMeHHbIE MaTepHalIbl

43 [InaBneHne u KpucTauM3anys. Y qejbHas
TeruioTa rasiaeHus. Cyonumanus

44 VYpaBHeHUE TEIIOBOTO OanaHca

45 DnexTpu3anus Tea. DIEeKTPUUIECKU 3apsil.
JIBa BU/a AIEKTPUUYECKUX 3apsI0B
IIpoBOAHVKY, TUANEKTPUKH U

46 MIOJIYTIIPOBOIHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

47 B3aunmogeiictBue 3apsanoB. 3akon Kymona.

ToueyHslii dIEKTPUYECKUN 3apsi]




48

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHIMI Cyneprno3uuM SJIEKTPUUECKUX
nojei. Jlunuu HanpsKEHHOCTH

49

50

51

Pabota cuit 3IeKTpOCTaTHYECKOTO OIS,
Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

HpOBOI[HI/IKI/I N IUSJICKTPUKU B
SJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘ICCKaSI MMPOHUIACMOCTDb

OnekrpoémkocTh. KonaeHncarop

52

53

54

55

OneKTpOEMKOCTB IIJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

Jlaboparopnas pabota Ne§8"U3zmepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO
anmnapara, CTpyHHOro npuHTepa.
DneKkTpocTaTUUecKas 3alluTa. 3a3eMJIeHue
3JIEKTPONIPUOOPOB

DNeKTpUUECKU TOK, YCIIOBUS €r0
cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsxenue. ConpoTuBieHue.
3akoH OMa Uit yyacTKa Lenu

56

[TocnenoBarensHOE, MapanieabHOE,
CMELIaHHOE COeTMHEHNE MPOBOHHUKOB.
JlaGopatopHnas pabota Ne9«l3yuenue
CMEILIaHHOTO COeIMHEHUS PE3UCTOPOBY

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoynsa-Jlenna




58

59

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
Nel0«H3mepenue DJIC nuctouHuka Toka 1
€ro BHYTPEHHETO CONPOTUBICHUS

DNEeKTPOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS
METaJUIOB OT TEMIIEpaTypHI.
CBepXxIpoBOIUMOCTh

60

DnexTpuueckuil Tok B Bakyyme. CBoicTBa
AJEKTPOHHBIX ITYYKOB

61

62

63

64

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoauMocTb. CBolcTBa Pp—
n-nepexopna. [lonynpoBoIHUKOBBIE
puOOpPbI

DIEeKTPpUYECKHI TOK B pacTBOpax U
pacruiaBax 3JE€KTPOIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.
DneKkTponn3

DNEeKTpUYECKH TOK B raszax.
CamocTosTENbHBIN 1 HECAMOCTOSATEIbHBII
pa3psa. Moinnus. [1nazma

DneKkTpudeckre Npudopsl U yCTpoicTBa U
UX NpakTudeckoe npumeHenue. [Ipasuiia
TEXHUKH 0€30MacCHOCTH

65

66

O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY)

KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locrosHHbIN




JIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX

cpenax»
67 PezepHblit ypok. Kontponbhas paboTa mo 1
TeMe "DJIeKTpoiMHaMuKa"
68 PesepBHbIi ypok. O600maronuii ypox mo 1
temam 10 knacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

KoppexTuposka
AAThI
NnpoBeIeHus!

[TocTostHHBIE MATHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE 10JIE.
Bekrop MarHuTHOM MHAYKUUU. JIMHUN
MarHUTHOW MHIYKLIHH

MarHuTHOE 10Jie IPOBOJHHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiictsue
IMPOBOAHUKOB C TOKOM

Jlaboparopnas pabota Nel «M3yuenue
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM)

JleficTBME MarHMuTHOTO MOJISI Ha
MPOBOJHUK C TOKOM. Cuita Ammiepa.Ne2
JlaboparopHas pabota «lccrneqoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy
C TOKOMY

JlelicTBME MArHUTHOTO TIOJIS HA
JBIKYIIYIOCS 3apsKeHHYI0 yactuily. Cuia
Jlopenmna. Pa6ora cunsl Jlopenia

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOM MHAYKIuU. DJC

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanes

JlaGopaTtopnast paboraNe3 «/ccrnenoBanue
SIBJICHUSL BJIGKTpOMaFHI/ITHOI\/II UHAYKOUN




NHayKTUBHOCTB. SIBIEHME CAMOUHAYKIUH.
OJIC caMOMHAYKIUH. DHEPTUS
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJe

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3IEKTPOMAarHUTBI, JJIEKTPOJABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs 11eYb

10

O6o6marmuii ypok «MarauTHOE 1oJe.
3HeKTpOMaFHI/ITHa$[ HHIAYKIOHA»

11

12

13

14

15

KonrponbHas padora no reme
«MarnurtHoe 1mosie. DJIeKTpOMarHuTHas
AHIYKLHASD

CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.
["apmonmnueckue koneOaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3uepruu

JlaGopatopHas pabotNe4"OnpeneneHue
YCKOpEHHUs1 CBOOOTHOTO Ta/IeHUs TIPH
MOMOIIIM MAasATHUKA

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UiealbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS

SHEPruM B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE




16

17

18

[Ipencrasienue o 3aTyxarmux
KosieOaHusAX. BbIHyX1eHHbIE
MexaHu4deckue kojeOanus. PeonaHc.
BbIHYX1€HHbIE 37IEKTPOMarHUTHBIE
KoseOaHus

[lepemennsiii Tok. CHHYCOUANbHBIN
MepEMEHHBIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaNPsKEHUS

Tpancdopmarop. [IpousBozactso,
nepeaaya v NoTpebiieHue 3IeKTPUIECKOM
SHEPruu

19

YCTpolcTBO ¥ MPAaKTUUECKOE TPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, F€HEpaTopa
MIEPEMEHHOT0 TOKA, JIMHUI
3JIEKTpoIiepeay

20

DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
anekTposneprun. Kynerypa
WCIIOJIb30BaHMUS DJIEKTPOIHEPTHH B
MMOBCEIHEBHOM XKU3HU

21

22

MexaHWYeCKHe BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pactpocTpaHeHHsI U JJTHHA BOJTHBI.
[ToriepevHbIe W MPOJIOIEHBIC BOJTHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3Byka




23

QHGKTpOMaI‘HI/ITHbIe BOJIHBI, UX CBOICTBA U
CKOPOCTh. IIkama OJICKTPOMAarduTHBIX
BOJIH

24

25

26

[IpuHIHIIBL PAIHOCBS3U U TEIEBUACHUS.
Passutue cpencrs cBsa3u. Paguonokanus

Kontpoinbnas padora «Konebanus u
BOJTHBI»
[IpssMonMHEHOE pacpoCTpaHEHHE CBETA

B OJIHOPOAHOU cpene. ToueuHslii HCTOYHUK
ceera. JIyu ceera

27

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenne n300pakeHuii B
IUIOCKOM 3€pKalie

28

29

30

[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe
oTpakeHue. [IpenenbHblil yrom nojaHoro
BHYTPEHHEI0 OTPaKEHUS

JlaGopatopHas pabota Ne5 «M3mepenue
IIOKa3aTelsl IPEJIOMIIEHHS CTEKIIa
JIunzel. [loctpoenue nzodpaxenuii B

nuH3e. PopMysia TOHKOM JIMH3HI.
YBenunueHue JuH3bI

31

JlaGopaTtopHnast paboraNe6 «VccnenoBanue
CBOMCTB M300pa)k€HUH B JINH3AX»

32

33

Hucnepcus ceera. CioxXHbIA COCTaB
6enoro csera. L{Ber. JIJabopaTtopHas pabora
No7"Habmronenue qucnepcuu ceeta'.

WnTepdepennus ceera. udpakuus cera.
Hudpakuuonnas pemérka. JlabopatopHas




pabota Ne8"V3mepenue JUIMHBI CBETOBOM
BOJIHBL."

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

34
[Tonspuzanus ceera

35 Onrtruueckue mMpuOOpHl M YCTPOUCTBA
yCIIOBHS UX 0€3011aCHOI0 IIPUMEHEHHUS
['paHuIIBI IPUMEHUMOCTH KJIACCHYECKOM

36 Mexanuku. [locTynarel cenuanbHOM
TEOPUH OTHOCUTEIBHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3aMme/yIeHre BpEMEHH U COKpallleHUue
JUTAHBI
OHeprust U UMITYJIbC PEISITUBUCTCKOM

38 gacTuipl. CBSA3b MacChl ¢ YHEPTUEH U
UMITYJIBCOM. DHEPTHS TTIOKOSI

39 Kontponbnas pabota «Ontuka. OCHOBBI
CriellMaibHON TEOPUH OTHOCUTEIBHOCTH»

40 ®oronsl. opmyna [1nanka. Jueprus u
UMITYJIbC GOTOHA

41 OTtkpeiTHE U HccienoBanue porodddexra.
Omnpitel A. I'. Cronerosa
3akoHbl poTodddexra. YpaBHeHHE

42 OnHmreitHa 11 poroaddexra. «KpacHas
rpanuna» Gorosddexra

43 Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHYECKOE NEeHCTBUE CBETA




44

TexHu4eckue ycTpoiucTBa U IPaKTUYECKOe
npuMeHeHue: (poTolieMeHT, (HOToMaTIHK,
coJiHe4Has OaTapesi, CBETOIUOT

45

46

47

Perenne 3agau 1mo reMe «DJIeMEHTHI
KBAHTOBOU OIITUKN)

Mopens atoma TomcoHa. OnbITEI
Peszepdopaa mo paccesHUIO 0-4acTHII.
[ImanerapHas Mozenb aroMa

ITocrynatel bopa

48

Wznyyenue u norsomenrne GOTOHOB PH
IIePEX0/Ie aTOMa C OJHOTO YPOBHS SHEPIUH
Ha Apyrou. Bunasl cnektpos

49

50

51

BonHoBele cBoiicTBa yacTuil. BosHsl ge
bpoiina. KopnyckyiisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
U3JIy4CHHUE

OTKpBITHE PATMOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpenenenuo cocrasa
PAAOAKTUBHOI'O U3JTYYCHUA

CsoticTBa anbda-, 6era-, ramma-
u3Ny4eHus. BnusHue painoakTHBHOCTU Ha
JKUBBIE OpPTaHU3MBbI

52

OTkpeITHE TPOTOHA U HEeTpoHa. V30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIA U
MO3UTPOHHBIN Oera-pacnan. ["amma-
U3JIy4CHUE

53

DHeprus CBS3U HYKJIOHOB B SI/IpE.
SnepHsle peaknuu. SnepHbIi peakTop.




[IpobieMsbl, mepCreKTUBEI, IKOJIOTHUYECKUE
ACTEKTHI AICPHON IHEPTETUKHI

54

DneMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo bl HAOIOICHUS U
PEruCTpalMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3auMOICHCTBUA. EAMHCTBO usnueckoit
KApTUHBI MUPA»

55

Bup 38é3aH0r0 HeOa. Co3Be3nus, ApKue
3Bé3Z[I>I, IIJTaHETHhI, UX BUAUMOC IBUXXCHUC.
Conneynas cuctema

56

57

58

59

60

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS O
MIPOUCXOXKACHUH U 3Botonuu CostHIa U
3BE3 ]

Mieynsiii [Tyre — Hama I'anakTuka.
[Tonoxxenne u neuxenue ConHLa B
lNanmakTuke. ['anaktuku. YEpHbIE ABIPHI B
Apax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmoro B3peiBa. Pennkrosoe
u3ilydeHue. MeraranakTuka

Hepemennsie mpoOieMbl aCTpOHOMUHT




61

KonTponpHas padora «DJI1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuii ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOU cdepax NesTeTbHOCTH
YyeJI0BeKa

63

64

65

66

O6o6marmuii ypok. Pois u Mmecto
(U3MKN U ACTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeOpuHr B (POPMHUPOBAHMH ITPEICTABICHHIA
0 (hu3uYecKOi KapTUHE MUPA

O6o6maromuii ypok. Mecro pusudeckoit
KapTHHBI MUpa B 00ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IPUPOAE

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DNEeKTpOMAarHuTHas MHIAYKIHS

67

68

Peseprubiit ypok. Ontuka. OCHOBBI
CIeNUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pesepnsiit ypok. KBanroBas gusuka.
DJeMeHTBl aCTPOHOMUU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosines b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«ITpocsemieHue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iecTBo «M31aTeIbCTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

A.I1. PeimkeBuu COOpHUK 3a/1a4 IO (PU3KKE

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
bu6ymoreka [{OK https://m.edsoo.ru/ff0c3508
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