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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IOJOXEHUH W TpeOOBaHUI K pe3yiabTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTeiabHON mporpaMmsl, npeactaBieHHsix B PI'OC COO, a
Takke ¢ yd€roMm QenepanabHON pabodell MporpaMMbl BOCIUTAHUS U KOHLEHIUH
npernojaBaHus ydeOHoro mnpeaMera «®Pusnka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

Conepxxanue mnporpaMMbel 1o (U3MKE HANpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOU KapTUHBI Mupa oOydarommxcs 10—11 kimaccoB npu oOydeHUU MX
¢u3zuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO MOJXO0Ja.
[Iporpamma 1o ¢usuke coorBercTByeT TpebdoBanmsiMm OPI'OC COO k miIaHUpyeMbIM
JUYHOCTHBIM, MpPEIMETHbIM M METallPpeIMETHBIM pe3yibTaTaM OOYYEeHMs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh pEAIN3aLUU  MEXIPEAMETHBIX CBA3ed (U3UMKU C
€CTECTBEHHO-HAayUYHbIMU Y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LIETH
u3yuyeHus: (QU3MKM Ha YpOBHE cpelHero oOmero oOpa3oBaHMs, IUIaHHUpPYEMbIe
pe3yJIbTaThl OCBOEHMSI Kypca (PU3HKHU: TMUHOCTHBIE, METAIIPEIMETHBIE, IIPEIMETHBIE (Ha
0a30BOM ypOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca (pu3MKM Ha 0a30BOM YpOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl [0 rojjaM 00yUueHUs;
coziep;kanue yueOHoro npeamera «dusuka» 1no rogam 00y4eHuUs.

dusnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTra B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHH 00
okpyxkatomem wmupe. IkompHBIT Kypc GU3HUKA — CHCTEMOOOPA3yIOMIMI IS
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, IMOCKOJIbKY (PU3MUECKHE 3aKOHBI Jie)KaT B
OCHOBE IIPOLIECCOB U SIBIIEHUH, M3y4aeMbIX XHUMHUEH, Ouonorueu, ¢uznueckoi
reorpadueil u actpoHoMueil. Mcronp3oBaHre M aKTHBHOE NPUMEHEHUE (U3NYECKHX
3HaHUIl ompenenseT XapakTep W pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOIHH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJyYEHUS HOBBIX MAaTEpHUaJOB C
3aJJaHHBIMU CBOWCTBaMU M JApyrux. M3ydeHune ¢Qu3uku BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00yJaromuxcs, B popMUpOBaHUE
YMEHUM MPUMEHSTh HAy4YHBIM METOJ]| TO3HAHUS NPU BBHINOJIHEHHMH HUMH Y4E€OHBIX
HCCIIE0BAHUM.

B ocHOBy kypca ¢pu3uku anas ypoBHs cpelHero oomiero oOpa3oBaHUS MOJIOKEH
psa uzeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MIPUHIIUIIBI €70 MTOCTPOCHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEW Kypc SBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPXHUT MaTepuan M3 BCeX pa3/leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3HKH.

Hoes ecenepanuzayuu. B cooTBeTCTBUU € HEW MaTepuai Kypca GU3NKU 00beAMHEH
BOKpPYTr ¢u3nueckux Teopuil. Beaymum B Kypce sBisercs (HOpMHUpOBaHHE
MIPEJICTAaBICHUH O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIeE.

Hoes cymanumapuzayuu. EE peanuzanus mpeamnosiaraeT HUCHOIb30BaHUE
TYMaHUTApHOTO MOTEHIMada (GU3NUECKON HAYKH, OCMBICICHHE CBSI3H Pa3BUTHUS (PU3UKH
C pa3BUTHEM OOINECTBa, a TaKXe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMH NPOOIEMaMH.



Hoes npuxnaonoti nanpasnrennocmu. Kypc pusuku npeamnonaraetT 3HaKOMCTBO €
LIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPHIIOKEHUH M3Y4YEHHBIX TEOpUi
1 3aKOHOB.

Hoes  skonocusayuu  peanu3yercss IMOCPEACTBOM  BBEIECHUS  DJIEMEHTOB
COJZIep KaHUs, TMOCBSIIEHHBIX HSKOJIOTUYECKUM IPOOIEeMaM COBPEMEHHOCTH, KOTOpBIE
CBSI3aHBl C PA3BUTHUEM TEXHUKM W TEXHOJOTHH, a Takxke OOCYXKIeHHS Mpobdiem
palMOHAIBHOIO IPUPOAONOIb30BAHUS U FKOJIOTUYECKOM O€3011aCHOCTH.

CTepXHEBBIMH 3JIEMEHTAMH Kypca (HU3MKHM Ha YpOBHE CpeIHEro OOIIero
oOpa3zoBaHus SBIAIOTCA (u3ndeckue Teopuu ((HOpMHUpPOBAaHHME MPEICTABICHUN O
CTPYKTyp€ HOCTpPOCHMs (PU3MUECKOW TeopuH, poiM (PyHIAMEHTaJIbHBIX 3aKOHOB H
IIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOAE, IPaHUIAX NPUMEHUMOCTH
TEOPHIA, 17151 ONMCAHUS €CTECTBEHHOHAYUHBIX SIBIICHUH U TPOLIECCOB).

CucTeMHO-eSATEITbHOCTHBIN MOX0 B Kypce (GU3UKU peannu3yeTcs Mpex]ie BCero
3a C4ET OpraHu3alUM SKCIIEPUMEHTAILHON AedTenbHOCTH oOyuatomuxcs. s 6a30Boro
YPOBHSI Kypca (U3UKH — 3TO UCIIOIB30BaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB M JIA0OpaTOpHBIX paboT, KOTOpble B MporpamMme 1o (HU3UKe
O00BbEIUHEHBI B OOLIMI CHHCOK YYCHMYECKHX NPAaKTUYEeCKUX paboT. Beimenenue B
yKa3aHHOM IIepedHe J1a0opaTOpHBIX pPabOT, MPOBOAMMBIX [UI KOHTPOJS M OLIEHKH,
OCYILECTBIISETCS Y4aCTHUKAMH 00pa3oBaTeIbHOIoO Ipoliecca UCX0Is U3 0COOEHHOCTEH
IUTAHUPOBAHMS M OCHalleHus kabuHeta ¢pusuku. [Ipu sTom obecrieunBaeTcst OBlaicHUE
O0yJaroIMMHUCST yMEHUSIMH TIPOBOJHMTH KOCBEHHBIC HW3MEPEHHUs, HCCIIEIOBAHUS
3aBHUCUMOCTEH  (U3UYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEpKE
IIPEUIOKEHHBIX THIIOTES.

Bonbmioe BHMMaHuE yaensieTcs PEUICHHUI0 PAcYETHBIX M KauyeCTBEHHBIX 3a/1ad.
[Ipu sToM ans pacyE€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO 3aaHHOMN
¢u3nyeckoil  MoJeNbl0,  MO3BOJIAIONIME  HPUMEHSATh  U3YYCHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfiesia Kypca, TaK M MHTETpUpys 3HAHUS U3 Pa3HBIX
pa3znenoB. [l KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/aHUS Ha OOBSCHEHHE
NpoTeKaHus (U3NUYECKUX SBICHUNA M MPOIIECCOB B OKPYKAIOMICH JKHU3HHU, TpeOyromue
BbIOOpa (PU3NUECKOM MOJIENHN AJIsi CUTYalluu MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu ®I'OC COO k marepuanbHO-TEXHUYECKOMY
o0ecrniedyeHno y4eOHOro mpolecca 0a30BbI ypOoBeHb Kypca (U3MKM Ha YypOBHE
cpeaHero oomiero 0Opa3oBaHMs JTOJKEH H3Y4aThCs B YCIOBHSIX MPEIMETHOTO KaOWHEeTa
GU3MKH WM B YCIOBHUAX MHTEIPUPOBAHHOTO KaOWMHETa IpPEJAMETOB €CTECTBEHHO-
Hay4yHoro Iukia. B kxaOuHeTe (U3MKM AODKHO OBITH HeoOXoauMoe jgabopaToOpHOE
00Opy/ZI0BaHUE JJISl BBHIMOJHEHUS YKa3aHHBIX B MpOrpaMMe Mo (QHU3UKE YUYECHHMUECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOHCTpallnoHHOEe 000py10BaHUEe (GOPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM
MUHUMAaJIBHOH JIOCTATOYHOCTH W OO0ECIEYMBAET IIOCTAHOBKY NEPEYHCICHHBIX B
nporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpAIMA ISl HMCCICIOBAHUS H3Yy4aeMbIX
SIBIICHUIA ¥ TIPOIIECCOB, IMITMPHUECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHUECKUX
IIPUMEHEHHH.

JlabopaTopHoe oOopymoBaHWE JUISI YyYEHHYECKUX  MPAKTUUECKHX  paboT
¢dbopmupyeTcs B BUE TEMATHYECKUX KOMIUIEKTOB M 00€CIEUnBaETCs B pacuére OJHOTO
KOMIUIEKTa Ha JBYX oOydarommxcs. TemaTHueckue KOMIUIEKTHI J1abOpaTOPHOTO
00OpYyZOBaHUS  JIOJDKHBI OBITh TMOCTPOEHBI Ha KOMIUIEKCHOM  HCHOJb30BAHUHU
aHAJIOTOBBIX H IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM
B BUJIE NP POBLIX T1a00paTOpUH.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:



dbopMUpOBaHHE HHTEpeca W CTpeMJIeHUS OOydaloluXcsi K HAy4YHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJe T[O3HAaHUA U (QOPMHUPOBAHUE
HCCIIEI0BATENLCKOTO OTHOIICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHUSI KaK pe3ylibTaTa H3y4YeHHUs OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHue yYMEHUN OOBSACHATH SBJIEHUS C HCIOJIB30BAHUEM (PUINYECKUX
3HAaHUI U HAYYHBIX JOKa3aTEJIbCTB;

dbopMupoBaHHE TPEACTABICHUM O poOaM (GU3MKU Uil Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA.

JlocTuxkeHne STUX Lelel oOecreyuBaeTcsl pelIeHHeM CIeAYIOUIMX 3a1ady B
nporecce U3y4eHus Kypca GU3UKU Ha yPOBHE CPEAHEr0 00IIero o0pa3oBaHUs:
npuoOpeTeHne CHUCTEMbl 3HAHWH 00 o0O0mmMX (U3HUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY, dJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPHU3HKH;

dbopMUpOBaHHE YMEHUW TPUMEHSATh TEOPETUUYECKHE 3HAHUA M OOBSICHEHUS
bu3nyecKux SABIEHUN B MPHUPOAEC U JUIsl TPHUHATHS MPAKTUYECKUX pEHICHUN B
MOBCETHEBHOM JKU3HH,

OCBOEHHE CIOCOOOB pEIICHUs Pa3IMYHBbIX 3a/ad C SIBHO 33JaHHON (U3HUYECKOIl
MOJIEIBIO, 33/1a4, TIOAPA3yMEBAIOIINX CAMOCTOSTEIILHOE CO3/1aHue (PU3NUECKON MOJICIH,
a/IeKBATHOW YCIIOBUSIM 3aJ1a4H;

MOHUMaHKHe (PU3NIECKUX OCHOB M IPUHIIUIIOB JICHCTBHUS TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBNIQJICHUE  METOJAMH  CaMOCTOSITEIbHOTO  IUIAHHUPOBAHUS W  TPOBEICHHS
(GU3NIECKUX SKCIEPUMEHTOB, aHAIM3a M WHTEpPHpETanuu HH(POPMAIUH, ONpeaeIICHUs
JOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTarTa;

CO3JIaHME YCIOBUH Ui pa3BUTHS yMEHUH TPOEKTHO-UCCIIENIOBATEIbCKOH,
TBOPYECKOH J1eATEIbHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBE€Hb) Ha YpPOBHE CpEIHEro OOIIero
oOpaszoBanus orBoauTcst 136 yacos: B 10 kmacce — 51 yac (1,5 yaca B Heneno), B 11
knacce — 51 gac (1,5 yaca B Henenio), B 12 kmacce — 43 gaca (1,25 gaca B Heenio).

[Ipennaraembiii B mporpaMMe 1o (u3MKe TMepedyeHb J1abOpaTOpHBIX U
MPAKTUYCCKUX pa60T ABJIICTCA PECKOMCHAOBAHHBIM, YYUTCJIb ACJ1aCT BI)I60p IMPOBEACHUA
a0opaTOpHBIX PabOT W OMBITOB C YYETOM HMHAUBUIYATBHBIX OCOOEHHOCTEH
o0yJaronmxcsi.

COJEPKAHUE OBYYEHUA

10 KJIACC Pa3pen 1. ®u3znka 1 MeToAbl HAYYHOI0 MO3HAHUA

®dusnka — Hayka o npupoje. Hayunele MeTONBI MO3HAHUS OKPYKAKOLIETO MHUPA.
Ponb skcniepumenTa 1 TEOpHH B Mpoliecce NO3HaHUs MPUPOAbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue QU3MYECKUX SBIEHUI M TmpoueccoB. HayuHble Trunoressl.
@dusznueckue 3aKOHbI W TEOPUU. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Poine 1 MecTo Qpu3MKH B OPMUPOBAHUU COBPEMEHHOM HAyYHON KapTUHBI MUPA, B
MIPAKTUYECKON JEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBsle 1 HU(POBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKH.



Paznea 2.

Mexanuka

Tema 1.

Kunemamux

a

Mexannyeckoe nBmkeHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHUSI.
Cucrema orcuéra. TpaekTopusi.

[lepemerienue, cKopocTh (CpelHsis CKOPOCTb, MIHOBEHHas CKOPOCTh) U
YCKOpEHHE MaTepUalibHOM TOYKH, UX MPOEKLUU Ha OCU CUCTEMBI KoopuHat. CiioxxeHue
MEePEMEIICHUIN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpEHHOE MpsiMONIMHEHHOe JBrkeHHe. [ paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMEIICHUS MaTEPUaIbHON
TOYKH OT BPEMEHHU.

CBoboaHoe najeHue. Y cKopeHrne CBOOOAHOTO MaJCHHUS.

KpuBonuneiinoe nemxeHue. [[BHKEHHE MaTepUATIbHOM TOYKH IO OKPYKHOCTH C
MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEWHAst CKOpoCTh. [lepruon
1 yactoTa obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHruueckue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETP, JBHKCHUE
CHaps10B, LIETIHbIE U PEMEHHBIE MTEpEauH.

Jlemoncmpayuu

Mopenb cuctemMbl OTCYETA, WILIIOCTpALUA KUHEMAaTUYECKHX XapaKTEPUCTHK

JIBUKEHUS.

[Ipeobpa3oBaHue ABMKEHUN C UCHIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHune Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmionenne nBukeHust Tena, OpOIIEHHOTO TMOJ VYIJIOM K TOPHU3OHTY U

TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUsL.

Hanpasnenue ckopocT npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3ydyeHne HEpaBHOMEPHOrO JBMXKEHHUS C LEIBIO OIPENAEIEHUs MIHOBEHHOMU

CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY NYTAMH, IPOMICHHBIMM TEJIOM 3a
MOCIE0BATEIbHBIE PABHBIC MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUA IApUKa B BI3KOU KUJIKOCTH.

N3yuenune nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiun otHocurensHocTH [Manunes. [lepseiii 3akoH Herorona. MHeprumansHbIe
CHUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHuun cynepnosunuu cui. Bropoit 3akon HeroToHa 1t
MarepuanbHOU Touku. Tpetuil 3akoH HproTOHA JI71s1 MaTepHalIbHBIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenune. Buabl Tpenust (1mokosi, ckoibxeHHs, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJMbXKEeHHsI U cuja TpeHus nokos. Koaddunuent tpenns. Cuna
CONPOTHUBIICHUS MIPU ABUKEHUH TeJIa B )KUIKOCTH WUJIU Ta3e.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.



MOMEHT CHJIbI OTHOCUTENIBHO OCH BpaleHus. [1nedo cuibl. Y cinoBus paBHOBeECHs
TBEPIOIO TeA.
TexHu4eckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TOAIINUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB. [emMoHcmpayuu
SIBiieHME MHEpUUH.
CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TE.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CrnoxeHnue cui.
3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.
HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NaJACHUH.
CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUSI.
VYcnoBus paBHOBecusi TBEpAOTro Tena. Buibl
paBHOBeECUs. Yuenuueckuil sxcnepumenm,
nabopamopsie pabomul I3ydueHnue ABMKeHUs Opycka
10 HAaKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH CHUJI YOPYTOCTH, BO3HUKAIOUIMX B MPYKHUHE U
pPE3UHOBOM 00pasiie, OT uxX aedopMaruu.
UccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TeJA, UMEIOIIETO OCh BPALCHUS.
Tema 3. 3akonvl coxpaneHusn 6 Mexanuke
Nmnynbc MaTepuaibHOM TOUKH (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. Mmynbe
CWIbl U WM3MEHEHHE HMIyJbca Teja. 3aKOH COXpPaHEHUs uMmIyibca. PeakTuBHOE
JIBUKEHUE.
Pabora cuibl. MOIITHOCTH CHJIBIL.
Kunernueckass osHepruss marepuaipHOil Touku. Teopema 00 U3MEHEHUU
KUHETHUYECKON SHEPIUMU.
[TorenunaneHas sHeprus. IloTeHnmanbHas sHEprust ynpyro aedopMHUpOBaHHON
npyxkunbl. [loTeHnanbpHast SHeprus Tena BOJMU3U MOBEPXHOCTH 3€MITH.
[ToTennuanpHble U HE TMOTEHIIMAIBbHBIE CUIBL. CBs3b PabOTHI HE MOTCHIIMAIBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKOW OSHEPruM CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOH 3HepIruu. YIpyrue 1 Heynpyrue CTOJIKHOBEHUS.
TexHMUecKue yCTPONMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED,
MPY>KUHHBINA TTUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE NBMKEHUE.
[lepexon moTeHNIMAIbHON YHEPTHH B KHUHETUUYECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3ydyeHne aOCOIIOTHO HEYNpPYyroro yaapa ¢ IOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.
UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHUEM MEXaHMYECKON SHEpruu Tela
Ha MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHast pu3uKa 4 TEPMOAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHMM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. [uddysusa. Xapakrep ABUKEHUS U
B3aMMOJICVCTBUS YAaCTHUI] BellecTBa. MoJen CTpOEHHS Ta30B, KUJIKOCTEH U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeineil. Macca u pazMepsl
Mouekyn. KonruecTBo BemiecTna.



[TocTostnuas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp

Llenbcus.

Mopens uaeanbHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-KHHETUYECKOU
TEOpUHU HIeaNbHOro Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa cpeHeld KHHEeTHYeCKON
SHEPIUM TEIJIOBOro JBMKEHMs 4acTull rasza. [llkama temneparyp KensBuna. I'a3zoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lamerona. M3omporeccsl B
U7CaTbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I paduueckoe mpeacraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

TexHunuyeckue ycTpolcTBa U MPAKTUUECKOE NPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OmnbITH, JOKa3BIBAIOIINE JAUCKPETHOE CTPOCHUE BEIIECTBa, (POTOrpaduu MOJICKYIT
OpPraHUYECKUX COCIMHEHUM.

OnpiThl 10 AU PYy3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk TPUPOLY JABIECHUS ra3a Ha CTEHKHU cocya.

OneIThl, WJUIIOCTPUPYIOLIME  YPAaBHEHHME  COCTOSHUS ~ WJACAJIBHOIO  rasa,

M30IPOLECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHONW KOMHATEe Ha OCHOBE MU3MepeHul 00bEMa
KOMHAThI, JAaBJICHUS U TEMIIEPATypbl BO3yXa B HEMl.

HccnegoBanue 3aBUCHMOCTH MEXIY IapaMeTpamMu COCTOSIHUSL Pa3peKEHHOIO

rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMonnHamuyeckass cucremMa. BHYTpeHHss »dHeprus TEpMOAMHAMUYECKOU
cucTeMbl U cnocoObl €€ m3MmeHeHusd. KommudecTtBo TemnoTsl W paborta. BHyTpeHHss
SHEpPrusl OJHOATOMHOIO HJ€albHOro Ta3a. Buisl Temonepeaaun: TEMJIONPOBOIHOCTD,
KOHBEKIIMSI, U3Ty4eHHe. Y IebHas TeMI0EMKOCTh BemiecTBa. KoauuecTBo TermioTsl pu
Tervionepeaye.

[lonsiTue 00 aauabatHoM mponecce. IlepBblii  3aKOH  TEPMOJIMHAMHUKH.
IIpumeHeHne mepBOro 3akoHa TEPMOJUMHAMUKM K wu3ompoueccaM. ['padudeckas
MHTEepIpeTanys paboThl rasza.

Bropoii 3akoH TepmoannamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBele Mammubl. [IpuHIUNBl AeiicTBUs TemoBbIX MamuH. [Ipeobpa3oBanus
SHEPruu B TEIJIOBBIX MamuHaxXx. Koap¢uiuueHT mnone3Horo JeHCTBUS TEMIOBOU
MmamuHbl. [lukn KapHo m ero kos¢g¢uimeHt mosne3sHoro AEWCTBUS. DKOJOTHYECKUE
MPOOJIEMBI TETJIOIHEPTEeTHUKH.

TexHnuyeckue ycTpolcTBa M MPAKTUUECKOE IPUMEHEHHE: IBUTATENb BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEH 3HEPruu Tena MpHU COBEPIIEHUH padOThI: BbUIET MPOOKU
13 OYTBUIKH TOJ] IEHUCTBHEM C)KATOTO BO3AyXa, HarpeBaHue 3¢upa B JAaTYHHOU TPyOKe
MyTEéM TpeHUsI (BUICOIEMOHCTPAIIHS).

V3MeHeHHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUraTesNsi BHYTPEHHETO CrOpPaHusl, pEaKTHBHOTO

nBurarens. Yuenuueckuil oxcnepumenm, rabopamopHule pabomel Ismepenune

YAEIBbHON TEMIIOEMKOCTH.



Tema 3. Acpecammnsie cocmosanusa eeujecmea. Dazosvie nepexoonvl

[TapooOpa3zoBanue u kKoHaeHcauus. Mcmapenue u kumenue. AOCONIOTHAsT U
OTHOCUTENIbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHnsld map. VYjaenbHas Teruiora
nmapoo0pa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KATICHHS OT JaBJICHUSI.

Teépnoe Tteno. Kpucrammyeckue m amopdHble Tena. AHM30TPONHS CBOWCTB
kpuctaiioB. JKuakue kpuctaiiel. CoBpemeHHble Marepuanbl. [lnaBnenue u
KpUCTaJUIM3anus. Y IeiapHas TerioTa miaBiaeHus. Cyonmumanms.

YpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TUTPOMETP U

TICUXPOMETP, KaJJOPUMETP, TEXHOJOTUM TOJY4YEHUS  COBPEMEHHBIX
MarepuaioB, B TOM  YHCJIC HAHOMAaTepPUaIOB, U HAHOTEXHOJOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne ITpU IMMOHMKCHHOM IaBJICHUU.

CriocoObl U3MEPEHHS BIAKHOCTH.

HaOnroeHne HarpeBaHus U TUTABJICHHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMOHCTpalus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

H3mepenne OTHOCUTENBHON BIKHOCTH BO3IYyXa.

Tema 1. Inekmpocmamuka

Dnektpuszanus Tela. DIEKTpUYeCKHil 3apsn. JlBa BHAA 3JIEKTPUUYECKHX 3apsiioB.
[IpoBOIHMKH, AUAIEKTPUKUA U TMOJIYNPOBOJHHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO
3apsna.

B3aumoneiictBue  3apsoB. 3akon Kynona. ToueuHbrin

IIEKTPUUECKUI 3apsj. Dnekrpudeckoe noje. Hanpsx€HHOCT
NEKTpUYECKOro nostst. [IpuHIMN cynepno3unuu 3IeKTpUIECKuX nojieu. Jinaun
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Paborta cun snexkrpoctatudeckoro mnons. [loTenmuman. Pa3sHOCTh MOTEHIMANIOB.
IIpoBOgHMKM M JUDJIEKTPUKKM B  JJIEKTPOCTAaTHUECKOM TMone. JluanekTpuueckas
MIPOHUIIAEMOCTb.

OnextpoéMkocTs. KoHaeHcaTrop. ONEKTpOEMKOCTh IIJIOCKOIO KOHJAEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

TexHudeckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
JIEKTPOMETP,  DJIEKTPOCTATHYECKas  3allluTa,  3a3eMJIEHHE  BIIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu

YCeTpoUCTBO U MIPUHLUIT ACUCTBUSA JIEKTPOMETPA.

B3aumopeiicTBue HadIEKTPU30BaHHbIX TEN.

DIIEKTPUYECKOE TOJIE 3apsHKEHHBIX TEl.

[IpoBOHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD AIIEKTPOEMKOCTH IIOCKOTO KOHJICHCATOpa oT
IJIomaan IIJIaCTHUH, paCCTOHHI/IH M@)K)Iy HUMHU H )IHBJ'IGKTPI/I‘—IGCKO?I
IIPOHHULIAEMOCTH.

3Hepr1/151 3apsAKCHHOTI'O KOHACHCATOPA.



Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpA.
11-12 KJIACC Pa3nea 4. JjeKTpoAuHAMHKA

Tema 2. [locmoannwiit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax
ONEeKTpUYeCKUi TOK. YCIOBUS  CYIIECTBOBAaHUS  JJEKTPUUYECKOTO  TOKA.
Hcrounuku Toka.

Cuna toka. [TocTosiHHBIN TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LIETH.

DnekTpruyeckoe CONPOTHUBIICHNUE. VY nensHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHHE ITPOBOHHUKOB.

PaGora  snekTpuyeckoro - TOKa. 3akon  Jxoyms—JIenna. MountHocTb

3IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAs CHJIa U BHYTPEHHEE CONPOTUBICHUE HUCTOYHUKA TOKA. 3aKOH
Owma 17151 moTHOM (3aMKHYTOM) 2NeKTprudeckoi renu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOOCTBEHHAsI U TPUMECHAS IPOBOJUMOCTD MOIYIIPOBOIHUKOB.
CsoiicTBa p—N-nepexona. IlomynpoBogHUKOBBIE TPUOOPBI.

DONeKTpuYeckuii  TOK B pacTBOpax M paciulaBaXx  3JIEKTPOJUTOB.
DNEeKTPOIUTHYECKAS AUCCOLUALIHS. DIIEKTPOIIU3.

DnekTpuyeckuil Tok B razax. CamMOCTOSTENbHBIM U HECAMOCTOSTENbHBIN pa3psia.
Momnnus. 1lnasma.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHHKHU TOKa, JEKTPOHArpeBaTeIbHbIE TPUOOPHI, JEKTPOOCBETUTEIbHBIC
npubOpBl, TEPMOMETpP  CONPOTHUBIEHUS, BAKYyMHBIM  JMOJ, TEPMUCTOPBI U
(boTOpe3nCTOpPHI, MOIYNPOBOAHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibpl TOKa U HANIPSIKEHMSL.

3aBUCUMOCTb CONPOTUBIICHUS [WJIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IJIOLIA/IM MTOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMenianHOE COEJUHEHHNE TPOBOJHUKOB.

[Ipsmoe  wm3mepeHMe  IEKTpPOABHXKYyIIeW cuibl. KopoTkoe — 3amblkaHue
raJIbBAHUYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydeHne cMeIIaHHOrO COeIMHEHUS Pe3UCTOPOB.

W3mepenue »IeKTpOABHXKYIIEH CHJIBI HWCTOYHHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHBIICHUS.

Habmtonenue snexTponusa.

MexnpeamerHblie CBA3U

W3yuyenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C
Y4€TOM CO/IepKATEIbHBIX MEXIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamus, CBA3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOTO

MTO3HAHUS:



SBICHUE, Hay4HbId akT, THUMore3a, (Qu3nMdeckas BeIUYMHA, 3aKOH, TEOpPHS,
Ha0II0IeHNE, SKCTIEPUMEHT, MOICTTUPOBAHUE, MOICIh, H3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMBbl YpaBHEHUMH, JIMHEHHas (QyHKIUsA, mapadoia,
runepboa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMHU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMU HAa OCHU KOOPJMHAT, CII0KEHHUE BEKTOPOB.

buonocus: mexaHudyeckoe ABW)KCHHE B JKUBOHM mpuponae, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BUIBI TEIUIONEPENadyr, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE AaTOMOB W MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPIBIX TEJ, KUJIKOCTEHM M Ta3o0B,
3JIEKTPUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTUYECKAS TUCCOLIMALINS, TAJIbBAHUKA.

l'eoepagpus: BIaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texuonoeus: npeoOpa3oBaHKUE IBUKCHHUM C MCTOIH30BAHUEM MEXAaHU3MOB, YUET
TPCHUA B TCXHHUKC, MOAIIMUITHUKH, HCIIOJIB30BAHUC 3aKOHAa COXpaHCHHA HMITYJIbCA B
TeXHHKe (pakera, BOAOMET W JApyrue), ABUraTesib BHYTPEHHETO CropaHus, MmapoBas
TypOuHa, OBITOBOM  XOJOAMIBHUK, KOHAMIIMOHEP, TEXHOJOTMH  MOJIy4YeHUs
COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATEpPHAJIOB, M HAHOTEXHOJOTHH,
AJIEKTPOCTaTUUECKAsT 3alluTa, 3a3eMJICHHE OAJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, JJIEKTPOHATPEBATEIbHBIE TPUOOPHI, AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
rajbBaHHUKa.

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IloctosiHHBIE MarsuThl. B3auMoIeNCTBHE IOCTOSHHBIX MarHuTOB. MarsmutHoe
nosie. BexkTop MarHUTHOM MHAYKUMH. [IpMHIMI Cynepno3vIMM MarHUTHBIX IIOJIEH.
JIuHum MarHuTHOM WHAYKIMM. KapTuHa JMHUM MarHUTHOM MHAYKIMM —I10JIA
IIOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJIe MPOBOJHMKA ¢ TOKOM. KapThHa JIMHMI MHAYKIIMM MarHUTHOTO
MoJis JUIMHHOTO MPSMOT0 MPOBOJHUMKA W 3aMKHYTOTO KOJIBIEBOTO IPOBOJIHUKA,
KATYIIKH C TOKOM.

OmneIT Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJIEHUE.

Cuna Jlopenna, e€ Moiyslb M HalpaBieHUE. [[BHKEHUE 3apsKEHHOM YacTHIIbI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBneHue >IEeKTPOMAarHUTHONM MHIYKIUH. [T0TOK BEkTOpa MarHMTHOW MHAYKLUU.
DNeKTPOABUKYIIAs CUIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKIuu Dapazes.

BuxpeBoe nanekrpuueckoe 1mose. OJEKTPOABMKYIIAs CHJIAa HWHAYKIHA B
MIPOBOJHUKE, TBUKYLIEMCS IOCTYNATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHAYKTUBHOCTS. SIBnenune CaMOWHIYKIIWH. DIIEKTPOABMKYIIAS cuiia

CaMOUHYKIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoiicTBa M MPaKTHUYECKOE NMPUMEHEHHE: TOCTOSHHbIE MarHUTHI,
ANEKTPOMAarHuThl,  3JEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTApHBIX  YacTHIL,
UHIYKIMOHHAsA nieub. Jemoncmpayuu OnbIT JpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO ITY4YKa MarHUTHBIM II0JIEM.

JIMHUM WHIYKIIMY MarHUTHOTO TOJIS.

B3anmMopeicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amriepa.



JencTBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHHE DIEKTPOMAarHUTHON WHAYKLHUU.

IIpaBuio JleHna.

3aBUCUMOCTDb 3JIEKTPOABIKYILEH CHJIbI MHIYKIUU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOT'O IIOTOKA.

SIBiIeHNE CAMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO 10JI KaTYIIKHU C TOKOM.

HccnenoBanue NeHCTBHS IOCTOSHHOIO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM NHIYKIIMH.

Paznen 5. KoJsieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle K01ed0anus

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUUECKHE KoJebanus. ["apmonnyeckue
konebanus. [lepuon, yacrora, amrunryna u hasza konedanuid. [IpykKMHHBIN MasTHHK.
MartemaTuueckuil MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBparenue
SHEPrUU MPU TAPMOHUUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. (CBOOODHBIE JIIEKTPOMArHUTHBIE KOJNEOaHUS B
UJealbHOM  KOJIeOATeTbHOM KOHType. AHAJOTUsi MEXIy MEXaHHYeCKUMHU U
ANEKTpOMArHuTHEIMU Konebanusmu. ®opmyna TomcoHa. 3akoH coXpaHEHHS SHEPTHH B
UJealbHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromMX KoJeOaHUAX. BBIHYXIEHHbIE MeXaHUYECKUE
koseOaHus. Pe3zonanc. BboiHyXI€HHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHUsI.

[Tepemennsbiit Tok. CHHYCOMIANBHBIN epeMEHHBINH TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEMCTBYIOIIEE 3HAUEHNE CUIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenada u noTpedIeHUE dACKTPUUECKOM
SHEPruu. DKOJIOTUYECKUE PUCKU IIPH MPOU3BOJICTBE AeKTpo3Heprun. Kynbrypa
WCIIOJIb30BAaHUS MIEKTPOIHEPTUH B ITOBCETHEBHOM JKHU3HM.

TexHnuyeckue ycTpoicTBa U NMPaKTUYECKOE MPUMEHEHUE: IJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanme mapaMeTpoB KoneOAaTenbHOM CHUCTEMBI (NMPYKUHHBIA WU
MaTeMaTHYeCKUN MasiTHUK).

HaGmronenue 3aryxaromux Kojie0aHu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJTBI TOKa U HaIpsKEHUs oT
BPEMEHH) JJIsl QJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3oHanc 1mpu  mocieoBaTENIbHOM — COEOUHEHMM  PE3UCTOPA,  KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOpA.

Monenb TUHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanne 3aBUCMMOCTH TMEpHOJa MallbIX KoyiebaHWIl rpy3a Ha HUTH OT
JUIMHBI HUTU U MAccChl rpy3a.

Uccnenosanue MEPEMEHHOI0 TOKa B LIEMU U3 MOCJIEZI0BATEIBHO

COEMHEHHBIX KOHJIEHCATOPA, KaTyIIK! U PE3UCTOpa.



Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yclloBuUs pacnipoctpanenus. [lepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA BOJIHBL. [lonepeunblie U poJOIbHbIE BOJIHBI.
Wnrtepdepennus u nudpakuns MeXaHUYECKUX BOJH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJHBL. YCJIOBHUS M3JIy4YEHHUs JJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtanus BektopoB E, B, V B anexkrpomarnuTHOi BoaHe. CBolicTBa
9JIGKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, TMPEIOMJICHHE, NOJsIpU3anus, Iupakuus,
uHTepdepeHiys. CKOPOCTh IEKTPOMArHUTHBIX BOJIH.

[lIkana »J1eKTPOMAarHUTHBIX BOJIH. lIprMeHeHue 531eKTpOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHuuMnB pagrocBsa3u U TeleBuAeHUs. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpoWcTBAa M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTUKA B TEXHHUKE M MEIULUHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmonenue orpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHny u AUPpakini MEXaHU4ECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJOM U 4acTOTOM
KoJeOaHuH.

HccnenoBanue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHUE,
noJsipusanus, Tudpakuus, nHTepdepeHnus.

Tema 3. Onmuka

I'eomerprueckas ontuka. lIpsAmonuHeldHOe  paclnpocTpaHEHME CBETa B
oaHopoaHOM cpexe. JIyu cBera. ToueyHbIl HCTOYHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpaxkeHHs cBera. IlocTpoeHue wn300pakeHUN B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3akoHBI MpeNOMJICHHUS cBeTa. AOCONIOTHBIM IOKa3aTellb
npenomsieHus.  [lonHoe BHyTpeHHee oTpakeHue. [lpenenpHBIl  yroa IMOJIHOTIO
BHYTPEHHETO OTPa’KEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue 1 paccerBaromue JuH3bl. ToHKas muH3a. POKyCHOE paccTOsTHUE U
ONTHYECKasl CHJla TOHKOU TMH3BL. [locTpoenne n3o0paxeHuii B coOnparommx u
paccenBaromux JuH3ax. @opmyna TOHKOH JUH3BI. Y BEIUYEHNUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBasg  onTuka. WnTepdepenius ceeta. KorepeHTHble

HUCTOYHUKU. Y CIIOBUS HAOMIOJEHUS MAKCUMYMOB U MUHUMYMOB B
UHTEep(PEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus ceera. udpakunonHas pemérka. YciaoBUe HAOMIOJEHUS TIIaBHBIX
MaKCHUMYMOB IpH MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHNE: OUKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIHN amnmapaT, MUKPOCKOIL, TEJIECKOIl, BOJIOKOHHASI ONTHKA,
TQpaKIMOHHAs peIIETKa, MOJISIPOU.



Jlemoncmpayuu

[IpsMonuHeitHOE  paclpocTpaHeHHWE, OTPAKECHHE W  TPEJIOMIICHHE  CBETa.
Onrtuyeckue mpuOOpPHI.

[TonHoe BHYTpeHHEe oTpakeHue. Mojienb CBeToBo1a.

HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3AX.

Monenu MEUKPOCKOTIa, TEIECKOIIa.

HaGmonenue naTepdepeHIm cBera.

Habmonenue nudpakmnuu ceera.

Habmonenue aucnepcun cBera.

[Tonydenue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKY.

Habmrotenue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue nokaszarens IpeJoMIeHUS CTEKIIa.

HccnenoBanue cBOWCTB N300paxeHH B TUH3AX.

Habmronenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
['paHu1ibl MPUMEHUMOCTH KJlaccuyeckoi MexaHukH. [TocTynarsl crienuanbHON

TEOPUU OTHOCUTEIILHOCTH: VMHBAapUaHTHOCTh MOIYJIs CKOPOCTH
CBETa B BaKyyMme, MPUHLIMIT OTHOCUTENIBHOCTH DMHILITEIHA.
OTHOCHTENBHOCTD OAHOBPEMEHHOCTH. 3aMEIUICHHME BPEMEHH M COKpALLEHUE
JUIVHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.
CBsi3p Macchl C 3HEpPrUEH U HMIIYJIbCOM DEISTUBUCTCKON YacTULbI. DHEPrus
ITOKOSI.

Pa3nea 7. KanroBas puszuka

Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®oronsl. Popmyna [lnanka cBg3u sHEpruu (HOTOHA C €ro YacTOTON. DHeprus u
UMIYNbC (HOTOHA.

OtkpeiTe U ucciuenoBanue (oroadpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
dbotoaddekra. VYpaBHenue OitHmTeitHa i doTodddekra. «KpacHas rpaHHIIa»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuuyeckue ycTpolicTBa M MPAKTHUECKOE TMpUMEHEHHe: (OTORIEMEHT,
dboTonaTuuk, conHeyHas 6aTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gpotosddekra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio 0 -9acTHII.
[Tnanerapras moxens aroma. [loctynmatel bopa. M3nyuenne u mornomnieHue (HOTOHOB
MIpU TIEPEX0JIe aToMa C OJHOTO YPOBHS dHEPruu Ha Apyroi. Buasl ciektpoB. CriekTp
YPOBHEW 3HEPTUH aTOMa BOJOPOAA.



BonnoBeie cBoiictBa uactull. Bosnbl ae bpoing. KopnyckynspHO-BOJIHOBOM

yalIu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHnueckue YCTPOMCTBA M IIPAKTHYECKOE IIPUMEHEHHUE: CHEKTPaJbHbIN
aHaJIn3 (CHEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CJOXKHOCTb CTpoeHus sjapa. OTKpbITHE
panuoaktuBHOCTU. OmnbIThl Pe3epdopra mo ompeneneHuro cocraBa paglOaKTUBHOIO
n3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3inydeHus. BiusHue paanoakTUBHOCTH Ha
KUBbIE OPraHU3MBI.

OtkpeiTHe mpoToHa u HelTpoHa. Hykionnas wmogens siapa [elizenOepra—
WBanenko. 3apsa saapa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacnan. DIeKTpOHHBI U NO3UTPOHHBIN Oera-pacnan. ['aMma-usnydeHue.
3aKoH paJiMOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.

SAnepusle peakuuu. [lenenue u CUHTE3 A1€Ep.

SAnepusiii peaktop. Tepmosaepusiii cunres. [Ipo0nembl U MEPCHEKTUBBI sIEPHON
JHEPreTUKU. JKOJIOTHUECKUE aCTIEKThI AICPHON SHEPIEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1p1 Ha0JIIOIEHUS U PETrHCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

OyHaaMeHTaIbHbIe B3auMoeicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHnueckue yCTpoiCTBa M NPAKTUYECKOE INPUMEHEHHUE: JIO3UMETp, KamMepa
Bunbcona, siiepHblil peaktop, aToMHas 6omo0a.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIUX YaCTHII.

Yuenuueckuii  sxcnepumenm, aabopamopHvle  pabomoi

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Otanbl pa3BuTus acTpoHomuu. [IpukiiamHoe W MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMUH.

Bun 3B&3gHoro nHeba. Co3Be3musi, spKHe 3BE3IbI, IUIAHETHI, HX BHIANMOE

JIBUKCHHE.

ConHeyHas cucTeMa.

Comnne. Conmueuynasi akTuBHOCTh. Mctounuk sHeprum ConHIa U 3BE3/. 3BE3NHI,
WX OCHOBHBIE XapaKTEpHUCTUKHU. JlnarpamMma «CHEKTPaJIbHBIM KJIacC — CBETHUMOCTHY.
3BE3 MBI TIABHOM MOCIEA0BATEILHOCTH. 3aBUCUMOCTh «MAacCca — CBETUMOCTD» JIJIS 3BE3]
[JIABHOM  mocjenoBarenbHOCTH. BHyTpenHee crpoeHue 3BE€37. CoBpeMEHHbBIE
MPEJICTABICHUS O TPOUCXOKICHUH U BOITONMHN COJTHIA U 3BE3/]. DTaIbl )KU3HU 3BE3].

Mneunslii Ilyte — nHama [I'anaktuka. Ilonoxkenne m nBuxenue ConHua B
lanaktuke. Tumnbl ramaktuk. PaguoramakTuku u KBasapbl. UEpHbIE ABIPBI B sApax
TraJIaKTHK.



Bcenennas. Pacmupenue Bcenennoi. 3akon Xa60ma. PasOeranue ranakTuk.
Teopus bosbuioro B3peiBa. PENMKTOBOE H3ITydeHUE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménabie mpoOiieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Habmtoienuss HEBOOPYKEHHBIM TJ1a30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKECHUHN [T OTIPEICIICHUS TTOJI0XKEHHSI HEOSCHBIX O0BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3us1 CeBEpHOTO MOIYIIAPHUs U IPKUE 3BE3IBI.

Hab6monenus B reneckon JIynsl, mutaner, Mieunoro [TyTu.

O6o0marniee NnoBTOpeHne

Ponb ¢u3uku u acTpOHOMHH B 3KOHOMUYECKOW, TEXHOJIOTHYECKOM, COITUATBHON 1
ATUYECKON cdepax ACSITeTbHOCTH YEIIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOW KapTWHE MHUPA, pojb (PU3NYECKOH TeopuHu B (HOpMUpOBaAHHH
Mpe/ICTaBICHU O (U3NYECKOW KapTHHE MHpa, MECTO (PU3UYECKOM KapTHHBI MHpa B
o0mIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IEL.

MexnpeamMmeTHbIe CBSI3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kimacce ocCyIIecTBISIETCS C
Y4ETOM COJIepKATEIBHBIX MEKITPEJAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOIOTHUH.

Mesicnpeomemnvle nousamus, CBA3aHHBIE C HW3YYEHHEM METOJIOB HAy4YHOTO

MMO3HAHUSL:

SBJICHWE, Hay4yHbli akT, runore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpPHs,
HaOII0/IeHUe, SKCIIEPUMEHT, MOICTUPOBAHKE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMBbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIUU:
CHUHYC, KOCHUHYC, TaHIE€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPHI M WX MPOEKIMM HA OCH KOOPJAMUHAT, CJIOKEHHUE BEKTOPOB, IPOM3BOIHBIC
3JeMEHTapHBIX (DYHKIMH, TPU3HAKK TTOJA00UST TPEYTrOJIbHUKOB, OMPEACIICHUE IO
IJI0CKUX GuUryp u o0béma ted.

buonoeus: snexrpuyeckue SBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHBIC TBUKEHUS
B JKMBOM MNpPHUPOJE, ONTUYECKUE SIBICHUS B JKUBOW MPUPOAE, NEUCTBHE paaualud Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOM PEIIETKH, CIEKTPATIbHBIN aHAN3.

l'eocpaghusa: MarHUTHBIE TONIOCA 3E€MIIH, 3alle’KU MArHUTHBIX pyaA, (GOTOochEMKa
3eMHOM MOBEPXHOCTH, MPe/ICKa3aHNe 3EMIIETPSICEHU.

Texnonocus:  JNVUHUW  DJIEKTpPONEpeNad, TEHEparop IEPEMEHHOI0  TOKa,
3JEKTPOJIBUTaTeNb, UHAYKIIMOHHAS NI€4b, Pajap, paIuonpUEMHUK, TEIEBU30p, AHTCHHA,
tenegon, CBYU-meub, MNPOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®Duszmka» Ha YpOBHE CpPETHET0 OOIMIETO
oOpa3zoBanmsi (0a30BBI ypPOBEHB) JOHKHO OOECIEUUTHh JOCTHIKEHHE CIEAYIOINX
JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.



JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3yIbTaThl OCBOEHHUS YyueOHOro mnpeamera «PU3MKa» JTOHKHBI
OTpakaTb ~ T'OTOBHOCTb M  CIIOCOOHOCTH  OOYyYaromIMXCs  PYKOBOJCTBOBATHCS
chOpPMUPOBAHHON BHYTPEHHEH TMO3WIMEH JHYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpHEHTALHH, HIO3UTHUBHBIX BHYTPEHHUX yOexnenuil, COOTBETCTBYIOLINX
TPaJULMOHHBIM LIEHHOCTSAM POCCHICKOro 0oOlIecTBa, PaCIIMPEHNUE KU3HEHHOTO OIbITa
U OmblTa JEATEJBHOCTH B IIPOLIECCE pealM3allud OCHOBHBIX  HalpaBJIEHUN
BOCIIUTATEJIbHOMN EATEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIIHTAHMS:

c(OPMHPOBAHHOCTh TPAXKTAHCKOH TMO3MIUH  OOydaromerocs Kak

aKTUBHOTO u
OTBETCTBEHHOI'O  4YJ€Ha POCCHICKOro  OO0IIecTBa; MPUHATUE  TPAJUIMOHHBIX
00111€4eTI0BEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX
LIEHHOCTEH; FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECaxX I'Pa’kJaHCKOIo
o0111ecTBa,
y4yacTBOBaTh B CaMOYIpaBJIE€HHMM B 00pa3oBaTelIbHON OpraHu3alMy; yYMEHHE

B3aMMO/IEHICTBOBATh C COLIMAIIbBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX
(GyHKUMSMH M Ha3HAuY€HUEM; TOTOBHOCTb K TI'YMaHMTApHOH H BOJOHTEPCKOIL

JCATCNBHOCTH; 2) NATPHOTHYECKOr0 BOCHHUTAHMA: C(HOPMHUPOBAHHOCTH

POCCUMCKOM I'PaKIaHCKON MJIEHTUYHOCTH, MATPUOTU3MA; LIEHHOCTHOE OTHOILEHUE

K FOCYJJapCTBEHHBIM CUMBOJIaM, JJOCTHIKEHUSIM POCCUICKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOTO

BOCIIMTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLICHWBAaTh CUTYAllMI0 M INPUHUMAThb OCO3HAaHHBIC pEILeHMUs,

OpPUEHTHUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBbIE HOPMBbI M IIEHHOCTH, B TOM YHCJIE€ B JIEATEIbHOCTH

y4EHOr0; OCO3HaHHE JIMYHOTO BKIAJa B MOCTPOCHUE YCTOHUMBOrO Oymymiero; 4)

3CTETHYECKOI0 BOCHUTAHHUS: OICTETHUUECKOE OTHOIIEHHE K MHDY, BKIIOUas

ACTETUKY HAy4YHOT'0 TBOPYECTBA, IPUCYILETO
¢bu3nueckoil HayKe;

5) TpyaoBOro BoCuTAHMSI:

MHTEpEC K pasinYHbIM cdepam NpopecCuOoHaTbHON AEATeNbHOCTH, B TOM UYHUCIIE
CBSI3aHHBIM C (DU3UKOHN M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oynylen
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbBIE IUIaHbI; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (PU3UKHU Ha
MPOTSHKEHUU BCEH JKHU3HU;

6) KOJIOTHYECKOT0 BOCIUTAHHUS: C(HOPMHUPOBAHHOCTH IKOJIOTHUECKON
KYyJBTYpPbI, OCO3HaHUE TTI00AIFHOTO XapakTepa
IKOJIOTMYECKUX MPOoOIIeM; IUTAaHUPOBAHUE U OCYIIECTBICHUE NEHCTBHI B OKPY)KaIOIIEH
cpelie Ha OCHOBE 3HAHUS
Hene YCTOHYMBOTO pPAa3BHTUSI 4YEJIOBEUECTBA; PACHIMPEHUE OIBITA ACSTEILHOCTH
HKOJIOTHYECKOW HAaIPaBJICHHOCTH Ha OCHOBE
UMEIOLINXCSI 3HAHUH 110 (PU3HKeE;
7) HEeHHOCTH HAYYHOTO
MO3HAHMSA:
C(OPMUPOBAHHOCTh ~MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO



pa3BuTug (GU3MYECKOM HAyKH; OCO3HaHHE IIEHHOCTM HAy4YHOH JesSTENbHOCTH,
TOTOBHOCTb B IIPOIIECCE U3yUCHUS (PUBUKU
OCYUIECTBJIATh MPOEKTHYIO M HMCCIEI0BATEIbCKYIO JEITEIIbHOCTh MHIMBUYAIIBHO U B

rpyme.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
Ba3oBble Jjornueckue aeicTBHA:
CaMOCTOATENILHO (POPMYJIUPOBATh U aKTYaTM3UPOBATh MPOOJIEMyY, paccMaTpUBaTh
eé
BCECTOPOHHE; ONPEACNIATh LENN ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH>KEHHUSI; BBISIBIISATh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS] B PacCMAaTPUBAEMbBIX
(bu3MUeCKUX SBJICHHSX; pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBI C Y4ETOM
aHaJiM3a UMEIOIIUXCS MaTepUAIbHBIX
U HEMaTepHaIbHBIX PECYPCOB; BHOCHUTH KOPPEKTHBBI B JI€ATEIBLHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETSM,
OIICHUBATh PUCKHU MOCJIEICTBHUI N€ITEIbHOCTH; KOOPAUHUPOBATH U BHITIOJIHITH padoTy B
YCIIOBUSIX P€aibHOT0, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO  B3aUMOJICHCTBHUS; pa3BHBATh KpPEaTHBHOE
MBIIICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciieoBaTeIbCKHE AeHCTBHS .
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHUSMU W METOAaMH
¢buzngeckoi
HayKH{; BIAJCTh HAaBbIKAMHU Y4EOHO-MCCIIEIOBATEIIBCKON M MPOEKTHOM NEATEIbHOCTH B
obnactu (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IMOHCKY
METOJIOB pelIeHHs 3a7a4 (PU3HMUECKOTO COJAEPKaHUs, MPUMEHEHHUIO PA3IMYHBIX METOOB
MO3HAHMS; BIAJIETh BUJAAMHU JIEATEIBHOCTU 10 TOJYYEHHIO HOBOIO 3HAHMS, €ro
WHTEpIpETaIy, MPeoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUY€OHBIX CHUTYaIUsX,
B TOM WYHCII€ TPU CO3JaHUH YYEOHBIX TPOEKTOB B 00JIaCTU (PU3UKH; BBHISBISATH
MPUYUHHO-CIIEACTBEHHBIE CBS3M M aKTYaJIM3UpPOBATh 3a/lauy, BBIIIBUTATh TUIIOTE3Y €&
pelieHusi, HaxoJAUTh apryMEHThI JJIA J0Ka3aTelbCTBA CBOMX YTBEP)KICHUMU, 3a7aBaTh
rnapamMeTpsl U KPHUTEpUU pPELICHUS; aHAIM3UPOBATh IOJYyYEHHBIE B XOJ€ pEUICHUs
3a/1auu Pe3yJIbTaThl, KPUTUUECKU OIEHUBATH
WX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBUSX; CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4u B 00pa30BaTEeIbHON JEATEILHOCTH, B TOM
qyclie IPU U3y4eHUH (U3UKH; 1aBaTh OIEHKY HOBBIM CHTYAIlUsM,
OLICHUBATh TPUOOPETEHHBIA OMNBIT; yMETh TMEPEHOCHUTH
3HaHUS 1O  (QuU3MKe B MPAKTHYECKYyI0  00JacTh
KU3ZHECITCIIbHOCTH; YMETh HMHTETPUPOBATh 3HAHUA U3
pPa3HBIX TPEAMETHBIX O00JIACTEH; BBIABUTATh HOBBIC HJIEH,
npeasiaraTh OPUTMHAJIbHBIE TOJIXOJAbl W PEIICHMsS; CTABUThH
mpoOiieMbl M 3aJaud, JOIMYCKAIOUINe ajlbTepHATUBHBIC
pereHusl.

Padora ¢ undopmanmeii:



BJIaJICTh HABBIKAMU TOJNyYCHHsS HWHPOpMAIMU (U3HYECKOTO COJCPKAHUS W3
HUCTOYHHKOB pa3HbIX THIIOB, CAMOCTOSITEJILHO OCYIIECTBIATh IOUCK, AaHAJU3,
CHCTEMaTH3aLUI0 1
UHTEpIIPETaIni0 UHOOPMALIMU pa3IMYHBIX BHUIAOB M (POpM MpeacTaBICHUS,

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

UCII0JIb30BATh CPE/ICTBA MH(DOPMAIIMOHHBIX U KOMMYHUKAI[HOHHBIX TEXHOJIOTHII B
pPCLICHUM  KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpTraHM3allMOHHBIX 33Ja4 C
coOmroieHrneM  TpeOOBaHUN  DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHns, NPaBOBBIX M OITHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3NIECKOTO COMEPKAHUS B PA3IMYHBIX (popMaTax ¢
yu€TOM Ha3Ha4YeHUs WHPOPMAIMUA U IEIeBOW ayIUTOPUH, BHIOMpas ONTHMAIbHYIO
bopMy mpeacTaBICHHS U BU3YaIH3alUu.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUA:
OCYIIECTBIISITh OOLICHWE HAa YpOoKax (M3WKA M BO BHEYPOUHOH HEATEIBHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CHUTYAIlMd W CMST4aTh KOH(IUKTHL
pa3BEPHYTO M JIOTUYHO U3JIAraTb CBOIO TOYKY 3PEHMSI C HCIOJb30BAaHUEM
SI3BIKOBBIX

CPEICTB; NOHMMAaTh W HUCIOJIb30BaTh IIPEUMYILECTBA KOMAHIHOM M MHAMBHUAYAJIBHON
paloThl; BEIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBHIA C yuy€TOM 00IIUX
HMHTEPECOB U

BO3MOXXHOCTEH  KaXJIOr0 WIEHAa KOJUIEKTHBA; IPUHUMATh LEIM COBMECTHOMU

JESATEIbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATh JECHCTBUS IO €€ JOCTHUKCHHIO:

COCTABJLATh IUIAH JEWCTBUM, pacHpelreisaTbh poJM ¢ YYETOM MHEHHHM Y4YaCTHHKOB,

00CyXKIaTh Pe3yJabTaThl COBMECTHOW PabOTHI; OLCHMBATh KAuyeCTBO CBOETO BKJIAIA U

KaX/10T0 Y4aCTHHKA KOMaH/1bl B OOLIMIA pe3ynbTaT

0 pa3pabOTaHHBIM KPHUTEPUSM; IMpeJiaraTb HOBBIE IPOEKTHI, OLIEHUBATh HJIEU C
MIO3ULIMYM HOBU3HBI, OPUTHHAIIBHOCTH,

MIPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIISITh ITO3UTHUBHOE CTPATETMYECKOE MOBEACHHUE B
Pa3IMYHBIX CUTYALUX,

MPOSIBJISITH TBOPUECTBO U BOOOpayKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe Y4eOHbIE AeiicTBUSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYIIECTBIIATh I103HABATEIbHYIO JEATENbHOCTh B 00JacTH
(bu3UKH U
aCTPOHOMMH, BBISABIIATH NMPOOJIEMBI, CTaBUTh U (POPMYTUpPOBaTH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIHO COCTaBJIATH IUIAH PEIICHUs] PACUETHBIX M KAUeCTBEHHBIX 337ad, IJIaH
BBINOJIHEHUS] MPAKTUYECKON pabOoThl ¢ Y4ETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUTEHHI; JaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacIMpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOUTEHHIA;
JenaTb ~ OCO3HAHHBIA  BBIOOp, apryMeHTUpoOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32
pelieHue; OLIEHUBATh
MPUOOPETEHHBIN OMBIT;
croco6cTBOBaTh (OPMUPOBAHUIO U MTPOSBIICHUIO SPYAULIUU B 00J1aCTH (PU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh



COOTBETCTBHE PE3YJIBTATOB IIEIISIM; BJIaJICTh HABBIKAMH ITO3HABATEIHHON pedIeKcHH KaKk
OCO3HAHMS COBEPIIAEMbIX JEHCTBUI

Y MBICIIUTEIILHBIX MPOIECCOB, HX PE3YJIbTATOB M OCHOBAHHIA;, UCIIOJIH30BATh
npuéMbl peICKCHH [T OLICHKH CUTYAIlUU, BBIOOPA BEPHOTO PEIICHHS,

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMAThH PEIICHHS 10 UX

CHIDKEHHIO; IPUHUMATh MOTHBBI M aPTyMEHTBI IPYTHX TIPH aHAJIH3e

Pe3yabTaTOB JIEATCIBLHOCTH; IPHHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKH U

JIOCTOUHCTBA,

OpPUHUMATh MOTHBBI M apryMEHThI JIPYrHMX T[PH aHalu3e pPe3y/IbTaToB

JeSITeIbHOCTH; TPU3HABATH CBOE IMPABO U MPABO JIPYTrUX HA OMIMOKH.

B mporiecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMMbI 10
dbusuke NS ypoBHS  CpeaHEero  o0miero  oOpa3oBaHHs Yy OOyYarOIIUXCS
COBEPILIECHCTBYETCS AOMOIMOHAITBHBIN WUHTEIUICKT, IPeIOIararoIuiz
c(hOpPMHUPOBAHHOCTD:

CaMOCO3HaHUs1, BKJIFOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHOW 3MOIMOHAILHOU C(epbl, ObITh YBEPEHHBIM
B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIONIETO CAMOKOHTPOJb, YMEHHUE TNPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aIalITHPOBATHCS K SMOIIMOHATIBHBIM
W3MCHCHHMSIM M MPOSBJISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY; BHYTpPEHHEH
MOTHBAIUH, BKIIOYAIOIICH CTPEMIICHUE K JIOCTHKCHHUIO 1IEJIU U YCIIeXY,

ONTUMH3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh MCXOMIS M3 CBOMX BO3MOXKHOCTEH;
OMIIATHH, BKIIIOYAIOIIECH CIIOCOOHOCTh IMOHMMAaTh SMOIMOHAIBHOE COCTOSIHHE
JIPYTHX,

YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COINEPEKMBAHUIO,  COLMAIBHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTH
BBICTPaMBaTh OTHOIICHHUS C IPYTUMHU

JFOIBMH, 3a00THTHCS, POSIBIISITh UHTEPEC U PAa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenust B 10 kj1acce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh cHOPMUPOBAHHOCTH Y OOYYAIOLIUXCS YMEHHIA:

JEMOHCTPUpPOBaTh Ha NpHUMEpax poJib U MecTo (U3MKUH B (OPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHBlI MHUpPA, B pa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAaKTUYECKON AESITEIbHOCTH JIIOJIEH; YUUTHIBATh IPAHUIIBI IPUMEHEHHUS
U3YUEHHBIX (U3MUYECKMX MoOJeNell: MarepuaibHas TOYKa, HHEpIHMajIbHAas CUCTEMa
orcuyéra, aOCONIOTHO TBEPAOE TENO, HICANbHBIA Ta3, MOJEIU CTPOEHHUS Ta30B,
KUAKOCTEH W TBEPABIX Te€J, TOYEUYHBIM DJJIEKTPUUECKUH 3aps] NpHU PELICHUU
¢bu3nuecKrx 3a7a4; pacro3HaBaTh (pU3NUYECKHE SIBICHUS (IIPOLECChl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHHUS BEIECTBA U
ANEKTPOAMHAMUKH: PABHOMEPHOE M DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUXKECHHE,
CBOOOJHOE MajIeHHue TeJ, JABWKEHHE IO OKPYKHOCTH, MHEPLHUS, B3aUMOJCHCTBHE Tell,
i dy3us, OpOyHOBCKOE ABHKEHHE, CTPOSHUE KHUJIKOCTeH M TBEPABIX TeJ, U3MEHEHHE
o0béMa Ten mnpH HarpeBaHMM (OXJAXJEHUH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAlIUsl, TUTaBJIEHUE, KPUCTAIN3allls, KUIIEHNE, BIaKHOCTh BO3/lyXa, MOBHIIICHNE
JIaBJICHUS Ta3a MpPHU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXJY MapaMmeTrpamu
COCTOSIHMSI Tra3a B M30IpOLIEccax, JJIEKTpU3alus TeJll, B3aUMOJCHCTBUE 3apsJlOB;
OIMCHIBATh MEXAHUYECKOE JBIKEHHUE, HCIIONB3Ys (PU3NYECKHe BETMUUHBL: KOOPIUHATA,
IyTh, MEPEMEILIEHUE, CKOpPOCTb, YCKOPEHHE, Macca Tejla, CHiIa, UMIYJIbC Tela,



KMHETUYecKass  dSHEeprus, IMOTeHLMalbHas  dJHEpPrus, MexXaHuueckas  padora,
MEXaHWYeCKas MOIIHOCTh; MPHU ONMHMCAHWUU MPABUIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHS W COUHUIIBI, HaXOIUTh (HOpMyIHI,
CBSI3bIBAIOIIME TaHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAMU;

OMUCHIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBICHUS, UCIIOJIb3YS
(du3nyuecKre BEIMYUHBL: JABJICHUE Ta3a, TEMIEpaTypa, CPEAHSSI KHHETHUECKAsT YHEPTH
XA0THUYECKOTO  JIBIDKCHHMSI MOJIEKYJ, CpEIHEKBaJpaTU4yHAsi CKOPOCTb  MOJIEKYII,
KOJMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora raza, Kod)(HUIMEHT I0JIEe3HOrO
JEHCTBUS TEIUIOBOTO JIBUTaTelis; MPU OMHMCAHWU MPABHIBHO TPAKTOBATh (hM3MUYECKUN
CMBICJI HCHOJIb3YEMbIX BEJIWYUH, UX O003HAYECHUS U €IUHUIIbI, HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JIAHHYIO (DU3WYECKYIO0 BEIUMYHMHY C JPYTUMHU BEIMYWHAM; OMHUCHIBATH
M3Yy4YEHHBIC IEKTPUUECKUE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE SIBICHUS (IIPOLIECCHI),
UCTONB3ys (PU3MUECKUE BEIMYMHBL: JJIEKTPHUUCCKUI 3apsisl, AJIEKTPHUYECKOE IIOJIE,
HaIpsHKEHHOCTh IOJISI, MOTEHLIUAJ, PA3HOCTh MOTEHIMAJIOB; IIPU ONHUCAHUM MPABUIBHO
TPakTOBaTh (PU3MUYECKUN CMBICI UCIIOIb3yEeMbIX BEIMYMH, MX 0003HAUYCHHUS U €IUHUIIBI;
YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (DH3UYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMU;, AaHAIM3UPOBATh (U3MYECKHUE TIPOLIECCHl W SBJICHHS, HCIOJb3YA
(du3nyecKkre 3aKOHbI W TMPHHIHMIEL: 3aKOH BcemupHOTo Tsrotenus, I, II u III 3akoHbI
HbroToHa, 3aKOH COXpaHEHHsS MEXaHUYECKOW SHEPruH, 3aKOH COXpaHEHUs MMITYJbCa,
MPUHLUIT CYNEPIIO3UIUN CUJI, IPUHLUII PABHOIIPABUSI MHEPLUUAIbHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUI0 CTPOEHHUS BEILECTBA, I'a30BbIE€ 3aKOHBI, CBSI3b
CpelHEell KHHETUYECKOM DSHEpPruM TEIJIOBOTO JBMXKEHHS MOJEKYJI C aOCONIOTHOU
TeMIIEpaTypoM, TMEPBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUsS AJIEKTPUUECKOTO
3apsiia, 3akoH KysoHa, mpH 3TOM pas3inyarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €TO
MaTEMaTHYeCKOe BBIPAKEHHWE U YCJIOBUSA (TpaHMIbI, 00JacTH) NPUMEHHUMOCTH;
OOBSICHAT, OCHOBHBIE NPHUHILIMIIBI ACHCTBHS MAIlMH, MPUOOPOB U TEXHHUYECKHX
YCTPOWCTB;
pa3nuyath YCIOBHS WX OE30MacHOrO WCMOJb30BaHUS B TOBCEIHEBHON >KU3HU;
BBITIONTHATH SKCIIEPUMEHTHI M0 UCCIEIOBAHHUIO (PU3MYECKHUX SIBICHUNW M TPOIECCOB C
WCIIOIB30BAaHUEM TIPSIMBIX M KOCBEHHBIX W3MEPEHHH, TpH 3TOM (HOpMYJIHpOBATH
npoOneMy/3ajady M THUIOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO 000PY/IOBAaHUS, TMPOBOJAUTH OMNBIT U (POPMYJIMPOBATH BBIBOJBI;
OCYIIIECTBIATh MpSIMbIe M KOCBEHHBbIE H3MepeHUs (PU3NYECKHX BEIUYHH, MPU ITOM
BBIOMpATh ONTUMATBHBIA CIIOCO0 H3MEpPEHUS U HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKH TOTPEIIHOCTEN M3MEpPEeHUH; UCCIIe0BaTh 3aBUCUMOCTU MEXIY (DU3MUEeCKUMHU
BEJIMYMHAMU C HCIIOJB30BAHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBAThH PE3YNIHTATHI MOTYUYEHHON 3aBUCUMOCTH (DU3NYECKUX BETUYUH
B BHJAe Tabmui U TpaduKoB, JAeNaTh BBIBOABI IO pe3yJbTaTaM HCCIIEIOBAHMUS;
coOmroAaTh mpaBuiia 0€30MacHOr0 TpyAa MpHU MPOBEICHUHM HCCIEIOBaHUN B paMKax
y4e0HOro IKCIEPUMEHTa, y4eOHO-HUCCIeNOBATENbCKOH M TIPOEKTHOW AESITeTbHOCTU C
MCIOJIb30BAaHNEM M3MEPUTENBHBIX YCTPOUCTB U Ta00paTOPHOTO 00OPYIOBAHUS; PEIIaTh
pacuéTHble 3a/1aydl C SIBHO 3aJaHHON (M3MUYECKON MOJENblo, MCIONb3ysd (pU3nUecKue
3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAIM3a YCJIOBUS 3a7add BBHIOMPATh (U3HUECKYIO
MOJICJTb, BBIIEATH (PU3UUECKUE BETUIMHBI U (POPMYIIBI, HEOOXOUMBIE TSI €€ peleHus,
MPOBOANTh PAcU€Thl U OICHHBATH PEATBHOCTH MOJTYYCHHOTO 3HAYEHUS (PU3NUECKOU
BEJINYUHBI; pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPANBaTh JIOTUYECKH
HETIPOTHUBOPEUUBYIO LIETIOUKY
pacCcyXJIeHHl C OMOpONM Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (hHU3HUECKUe
SBIIGHUS;  WCIOJNB30BaTh TPU  PEIIEHHH  Yy4eOHBIX  3aJa4y  COBpPEMEHHBIC
WH(POpPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETALHH U



MPEACTABICHUS Y4EOHOM W HAyYHO-TIOMYJISIpHOM WH(OpMaIMM, TOJy4YeHHOW U3
Pa3IMYHBIX HCTOYHMKOB, KPUTHYECKH AaHAJU3UPOBATh IOJIy4yaeMyl0 HH(OpMaIHIo;
MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKHUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBACHEHHE TMPOIECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTH; UCIOJIB30BaTh TEOPETUUCCKUE 3HAHUS TI0 (PU3UKE B MOBCEIHEBHON JKU3HH
s obecriedeHusl 0€30MAaCHOCTH TPH OOpalieHHH ¢ TPUOOpaMU U TEXHUYCCKUMU
yCTPOMCTBAMH, HJISi COXPAaHEHUS 3J0POBbsI U COONIOJNCHUS HOPM JKOJIOTUYECKOTO
MOBE/ICHUS B OKpY’Karollell cpene; padoTaTh B TpYIIE C BBINOJIHEHUEM Pa3IUYHBIX
COLIMAJIbHBIX pOJICH, IUIAaHUPOBATh pabOTy TPYIIbI, PANUOHAIBHO PACHPEENIATh
00s13aHHOCTH U IUIAHUPOBATH AESATENbHOCTh B HECTAHJAPTHBIX CUTYaIUAX, aIC€KBATHO
OLICHMBATh BKJIAJl KAXKJIOTO M3 YYAaCTHUKOB TPYIIIBI B PpELICHHUE paccMaTpUBacMoOu
poOJIEMBI.

K xonmy obyuyenusi B 12 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh COPMUPOBAHHOCTH Y 00 yUaOIIUXCSl YMEHUI:

JEMOHCTPHPOBATh HA NpPHMEpPax poJib U MeCTO (U3WKU B (QOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHBl MUpPA, B pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHUH, B MPAKTUYECKOW JEATEIBHOCTH JIFOJEH, LEJIOCTHOCTh W €IMHCTBO
¢bu3nueckoil KapTUHBI MHpA; YYUTHIBATh TPAHUIIBI MPUMEHEHHUS HM3YUYEHHBIX
bu3MUecKUX MoOJeNel: TOUEYHBIH JIIEKTPUYECKHI 3apsii, Jyd CBETa, TOYCHHBIN
HWCTOYHUK CBETa, SJEpHas MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO SiApa IpH
penreHny (U3MYECKUX 3a]ad; PACIO3HABAaTh (DHU3MYECKHE sBICHUS (MPOIECCHI) U
OOBSICHSITh WX HAa OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOH (DM3HKH:
3JIEKTPUYECKasi MPOBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKA, B3aUMOJICCTBUE MATHUTOB, AJIEKTPOMArHUTHAs UHAYKLIHS, 1€MCTBUE MAarHUTHOTO
MOJII Ha MPOBOJHHUK C TOKOM U JBWXKYIIMICS 3apsll, 2JIEKTPOMAarHuTHbIe KoJeOaHus U
BOJIHBI, MPSMOJIMHENHOE pacnopoCTpaHEHUE CBETa, OTpPa)KEHUe, MPeTOMIICHHE,
untepdepentnsa, aAudpakiyds W TOOJMsApU3alMs  CBETa, JHUCIEPCHs  CBETa,
dbotoanekrpuuecknii dpdext (pororddexT), cBeToBOe MaBICeHHE, BO3HHUKHOBEHHE
JUHENYaToro CrnekTpa aToMa BOAOPOJAa, €CTECTBEHHass U  HCKYCCTBEHHas
PaIMOAaKTUBHOCTh; ONKCHIBATH W3YYEHHBIE CBOWMCTBAa BeIIECTBA (IIEKTPUUECKHE,
MarHuTHBIE, ONTHYECKHE, DIEKTPUUECKYI0 TMPOBOJAUMOCTh pPA3IHYHBIX Cpelo) U
ANEKTPOMATrHUTHBIE SIBICHUSA  (IIPOLIECCHI), UCHONB3YS (U3MUYECKHE BEIUYHHBL:
ANEKTPUYECKUN 3aps], CHJIa TOKa, DJJEKTPUUYECKOE HANpsKEHUE, JIIEKTPUUYECKOe
CONPOTHBIIEHUE, PA3HOCTb IOTEHIIMAJIOB, JJIEKTPOJABIDKYILAs Ccuia, padoTa TOKa,
WHJYKIKS MarHATHOTO TMOJisl, cuiia AMrepa, cuia JlopeHia, HHIyKTUBHOCTh KaTyIIKH,
DHEPTUsl DIIEKTPUYECKOTO M MAarHUTHOTO TMOJIeH, MEepuoj M YacToTa KoieOaHui B
KojeOaTenhbHOM KOHType, 3apsi W CHila TOoKa B TMPOILecce TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KOJeOaHui, (HOKYyCHOE PACCTOSTHUE W ONTHUYECKast CHIIA JIMH3bI, TIPU
OTMCAaHUU TPABUIIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOIB3YEMbIX BEIHYHUH, HUX
0003HAUCHUSI U €AWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DH3UUYECKYIO
BEJIMYUHY C JPYTUMHM BEIWYMHAMU; ONMHUCHIBATh M3yUYEHHbIE KBAHTOBBIE SIBICHUS U
MPOLIECCHI, HCTONB3ysd (U3MUECKHUE BEIUYMHBI: CKOPOCTH JIIEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJHBI M YacCTOTa CBETA, DHEPTUS U MUMIYJIbC (OTOHA, MEPHO] MOoIypachajia,
SHEPTHsI CBS3M ATOMHBIX SIJIEP, MPU OMUCAHWU TPABUIBLHO TPAKTOBATH (DU3WUECKUIA
CMBICIT HCIIOB3YEMbIX BEJIHMYWH, UX O0O03HAUCHUS W €IUHHIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIWYUHY C JPYTUMHU BEIIMYWHAMH, BBIUUCIISATH
3HaueHue (PU3MYECKON BEITWYMHBI; aHATU3UPOBATh (DU3UUECKUE MPOIECCHl U SIBICHUS,



UCHOJb3Ys (PU3MUECKUE 3aKOHBI M MPUHIMIIBEL: 3aKOH OMa, 3aKOHBI IIOCIIEJ0BATEIIBHOTO
U [apajyIeNIbHOTO  COEJUHEHHs IPOBOJHHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANEKTPOMAarHUTHOM MHIYKIMHM, 3aKOH NPSIMOJMHEWHOTO paclpOCTPaHEHUs CBETAa,
3aKOHBI OTPA)XKEHUs CBETA, 3aKOHBI MPEJIOMJICHHUS CBETA, YpaBHEHHE OMHIUTEHHA AJs
dotorddekra, 3aKOH COXpAaHEHUS HHEPIHH, 3aKOH COXPAHCHUS HUMITYJIbCa, 3aKOH
COXPaHEHMs HIIEKTPUUYECKOI0 3aps/a, 3aKOH COXPaHEHHs] MaCCOBOIO 4MCIIa, IOCTYIIAThI
bopa, 3akoH paguMOaKTUBHOIO pacnaga, IpU 3TOM pa3IuyaTbh CIOBECHYIO
(GOpMYIMpPOBKY 3aKOHA, €ro MaTeMaTU4YEeCKO€ BBIPAKEHUE M YCIOBUS (TpaHULIb,
00JIaCTH) MPUMEHUMOCTH; OIPEIENIATh HalpaBICHUE BEKTOPAa MHIYKLIUU MarHUTHOTO
I10JI51 IPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuisl JIopeHIa; CTpOUTh U ONUCHIBaTh U300pakeHUE, CO3IaBAEMOE
IUIOCKUM 3€pKajioM, TOHKOH JINH30M; BBIIOJIHSTH SKCIIEPUMEHTHI 110
UCCIICIOBAaHHIO (PU3MUECKUX SBICHUHN U MIPOIECCOB C UCTIOIH30BAHUEM IMPSIMBIX
Y KOCBEHHBIX U3MEPEHUM: IIpU 3TOM (popMyIupoBaTh podiiemy/3agady u
TUIIOTE3Yy y4eOHOro HKCIIEpUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT M (POPMYITUPOBATH BBIBOJIBI; OCYIIECTBIIAT
IpsIMbIE U KOCBEHHBIE U3MEPEHUs (PU3HMUECKUX BEIUYHMH, IIPU 3TOM BbIOUPATh
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH
MOTPEUIHOCTENH U3MEPEHUIl; UCCIIeI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C
HCIOJIb30BAaHUEM IPSMbBIX U3MEPEHUN: IIPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh pe3yIbTaThl HOIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B
BUJIe TaOJHII U TPAQHKOB, A€TaTh BEIBOABI 110 pe3yJIbTaTaM MUCCIIETOBAHMS;
co0uro1aTh MpaBuiia 6€30MacHOro Tpy/a NPy NPOBEACHUN UCCIIeI0BaHUN B
pamKax y4eOHOro 3KCIepuMEeHTa, yueOHO-UCCIIe10BaTENbCKONW U IPOEKTHOM
JESITEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U
1a00paTOPHOTO 000PYAOBAHMS; peIIaTh pacuETHBIE 3a]1a4u C SBHO 3a/laHHON
(bu3NIeCKoil MO/IENBIO, UCTIONB3Ys (U3NYECKHE 3aKOHBI M TPHHIIUIIBI, HA
OCHOBE aHaJIM3a YCIOBUS 33/1a4K BHIOUPATh (PU3NYECKYIO MOJEIb, BBIIEATh
¢bu3nyeckre BeNMUUHBI U (OPMYJIIbl, HEOOXOIUMBIE JIsl €€ peleHus,
MIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HAUCHHS
(bu3nuecKoil BEeIMYMHBIL; pellaTh KaYeCTBEHHBIE 3a7aU: BEICTPAauBaTh
JIOTUYECKH HETIPOTUBOPEUUBYIO LIETIOUKY
paccyKIeHUi ¢ OMOpoil Ha M3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M (HU3UUECKUe
SBJIGHUS;  WCIOJNB30BaThb  MpPU  pEIIEHUHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIMOHHBIE TEXHOJOTUU JUIS TOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMH H
Mpe/ICTaBICHUs] y4yeOHOW M Hay4yHO-TIOMYJSpHOM HHQOpManMM, TOIYyYEHHOH U3
Pa3UYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBaTh MOJIYy4aeMyl0 HH(pOpMaIHIO;
OOBSICHATh TNPHUHLUUIBI JEHCTBUA MAalIMH, NPHOOPOB M TEXHUYECKUX YCTPOICTB,
pasnuyarhb
yciaoBUA UX O€30MacHOr0 HCHOJb30BaHMS B MOBCEIHEBHON JKWU3HHU; IPHUBOAMTH
MIPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IIPOLECCOB OKPYXKAIOIIEr0 MHpAa, B pa3BUTHE TEXHUKU U
TEXHOJIOTUH; UCTOJIb30BATh TEOPETUUECKHE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHON KU3HU
g obecriedyeHust 0e30MacHOCTU HpU OOpalleHHd ¢ IpubopaMu M TEXHUYECKUMH
yCTpOMCTBaMH, MJIi COXPaHEHUS 3J0POBbsl U COOJIOJEHUS HOPM HKOJOTUYECKOTO
MOBE/ICHNUS B OKpY’Karolled cpene; padoTaTh B TpyIIE C BBINOJIHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX pOJIeH, IUIaHUPOBaTh paboOTy TPYIIBL, PALUOHAIBHO paclpeneisiTh
0053aHHOCTH U IJIAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJJeKBATHO
OLIEHUBATh BKJIAJ KaXJOTO M3 YYAaCTHHUKOB TPYNIBI B PEIIEHHUE paccMaTpUBAEMOM
poOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Ne | HaummeHoBaHUE pa3/eioB U KonmgectBo yacoB OnexkTpoHHbIe (1I(POBHIC) OcCHOBHBIE BHIbI PA0OTHI C YIETOM
n/n TEM MPOrPaMMBbl Beero| Komrpomsmsie | Ipaxrieckue o0pa3oBaTeNbHbIE PECyPChHI MPOTrpaMMbl BOCITUTAHUS
paboThI paboThI
Paznen 1. PU3UKA U METO/1bl HAYYHOI'O IO3HAHUSA
1.1 |®usuka u METOABI HAYYHOTO 2 bubmuorexa [IOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 |Kunemarmka 5 bubnmoreka [JOK Yac oOmenusa «llouemy Hamo
https://m.edsoo.ru/7f41bf72 3HaTh I[paBHJa JIOPOXKHOI'O
JIBIDKCHUS,
2.2 |Jlnnamuka 7 bubnuoteka [JOK Ousnueckuit  mapadpon  «Cwuna,
https://m.edsoo.ru/7f41bf72 Macca — 3TO 37I0POBbE M KPacoTa
2.3 |3aKOHBI COXpaHEHUs B 6 1 1 bub6nuorexa [IOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 |OcHoBBI 9 1 bubnmoreka [JOK VYpok-uccnenoanue  «TemnoBbie
MOJICKYISAPHOKUHETHYECKOM https://m.edsoo.ru/7f41bf72 MPOIIECCHI HA KYXHEY,
TEOPHUH
3.2 |OCHOBBI TEPMOIUHAMHUKHI 10 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41bf72
3.3 |ArperaTHble COCTOSTHUS 5 bubnuorexa [JOK ypok KoH(pepeHus «Mbl B
BerecTBa. Pa3oBbIe MEPEX0/IbI https://m.edsoo.ru/7f41bf72 npodeccun»




Uroro no pazueny 24
Paznen 4. JIEKTPOJAUNHAMUKA
Ne HaumeHnoBanue pa3nennos u KosmuectBo yacoB DnexTpoHHBIE (ITUPPOBEIC) OcHoBHBIE BUBI pA0OTHI C YIETOM
n/n TEM MPOrPaMMBbI o0pa3oBaTesbHbIC PECYPCHI POTPaMMBbI BOCITUTAHUS
Bcero| Konrponbnbeie | Ilpaktudeckue
paboThI paboThI
4.1 |DnexkTpocTaTuka 8 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB | 51 3 3
1O ITPOI'PAMME
11 KJIACC
Ne HanmenoBaHne pa3aenos u TeM KonuuectBo yacos OnexTpoHHEIE (TH(POBHIE) OcHOBHBIEC BUABI pabOTHI C YIETOM
/o IPOTPaMMBbl Beero| Komrpomssie | TIpaxtmeciue o0pa3oBaTeNbHBIE PECYPCHI IIPOTPaMMBbI BOCIIMTAHUS
paboThI paboTHI
Paznen 1. JIEKTPOJANHAMUKA
1.1 |TTocTosHHBIN JEKTpUUECKUil TOK. | 12 1 3 bubmuoreka [JOK Becensr o Teme «bopnda ¢
Toku B pa3nuuHBIX cpeax https://m.edsoo.ru/7f41bf72 TEPPOPU3IMOM»
1.2 |MaruuTHOE MoJIe. 11 1 3 bu6nmoreka [JOK Becenwl mo Teme «9KOHOMHUS
OJeKTpOMarHUTHAs MHIYKLUS https://m.edsoo.ru/7f41c97c pecypcoB, KOTOpbIE HEOOXOJUMBI JIS
KHUZHID)




Hroro no pazneny 33
Paznen 2. KOJIEBAHUA U BOJIHBI
2.1 |MexaHu4eckue u 9 1 bubmuoreka [IOK
9JIEKTPOMArHUTHBIE KOJICOAHHUS https://m.edsoo.ru/7f41c97c
2.2 |MexaHHYECKHE u 7 1 bubmmorexa [JOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
PesepBHOE Bpemst 2
Ne HanmenoBanue pa3aenoB u Tem KonuvectBo wacos OnexTpoHHbIe (IUPPOBBIC) OCHOBHBIE BUJIBI pabOTHI C YIETOM
n/n HpOrpaMMBbl Beero| Kommpomssere | Mpaxrimseckie o0pa3oBateNbHbBIe PEeCypChl IPOrpaMMBbI BOCITUTAHHS
paboThI paboTEI
OBIIEE KOJIMYECTBO YACOBIIO | 51 3 7
I[TPOT'PAMME
12 KIIACC
Ne | HaumeHoBaHue pa3zenoB U TeM KonuuectBo yacos OnexTpoHHEIE (TH(POBHIE) OcCHOBHBIE BUABI PaOOTHI C YIETOM IIPOTPAMMBI
/o MIpOTpaMMBbl Beero| Komrpomsmsie | Tpaxtueckie 0o0Opa3oBaTebHbBIE PECYPCHI BOCITUTaHUS
paboThI paboThI

Pa3nea 1. KOJIEBAHUSA 1 BOJIHBI

1.1 |OoTuka 10 3 Bbubmmoreka HOK
https://m.edsoo.ru/7f41c97c

Hroro o pazgeny 10

Paszea 2. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH




2.1

OCHOBBI CIleIMaIbHON TEOpUHU
OTHOCHUTEJILHOCTHU

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

Uroro no pazneny

4

Pa3nea 3. KBAHTOBAS ®U3UKA

3.1 |DiemenTHl KBaHTOBOM onTku| 6 bubmuorexa [JOK Juckyccus «SBiaeHust, OKpYyKaroue Hac »
https://m.edsoo.ru/7f41c97c

3.2 |Ctpoenue aToma 4 bubnmnoreka HOK Ypoku Oe3omacHoctu «IlogrotoBka K
https://m.edsoo.ru/7f41c97c neiictBusimM B UCy.

3.3 |AtomHoe spo S bubnnorexka HOK N3ydenue xu3Hp U paboTa yyeHbIX,
https://m.edsoo.ru/7f41c97c CBSI3aHHBIE C ABJICHUEM PaJMOAKTHBHOCTH.

HWtoro 1o pazaeny 15

Ne | HawmmeHoBaHue pa3ienoB v TEM KonuvectBo wacos OnexTpoHHbIe (ITUPPOBBIC) OCHOBHBIE BHJIBI PA0OTHI C YIETOM IPOTPAMMBI

/ orpa oOpazoBare e pecypc OCITUTA
o HPOTPAMME! Bcero| Konrponbnusie | IIpaktuueckue PAOBFTEILHBIE pecypet BOCHITAHIA
paboTsI paboTsI

Pasnea 4. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

4.1 |DaeMeHTBI ACTPOHOMHUU U 7 1 bubnuoreka LIOK Tarapunckuit ypok «Kocmoc psigom ¢
acTpoU3UKHU https://m.edsoo.ru/7f41c97c HaMu», YPOK - myTteriecTBrue «I aJaKTHKN
Hroro no pazneny 7
Paznea 5. OBOBIIAIOIIEE IIOBTOPEHUE
5.1 |O6o6maromniee MOBTOpEHUE 2 bubmmoreka LIOK
https://m.edsoo.ru/7f41c97c
HWrtoro 1o pazaeny 2
PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

43




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI U151 YYHEHUKA

1. ®usuka, 10 kimacc/ Mskues I'.41., IlerpoBa M.A., CtenanoB C.B. u npyrue,
OO01mecTBO C OrpaHMYEHHOH OTBETCTBEHHOCTHIO «JIPO®DAY; AKIHOHEpPHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

2.®uzuka, 11 knacc/ Msxumes I'.4., [lerpora M.A., Yronsaukos O.C. u apyrue,
OO6miecTBO ¢ oOrpaHMyeHHOM OTBETCTBEHHOCTBhIO «JIPODAY; AkimoHepHOe
obmectBo «M3narenscTBO «IIpocBemieHne»

METOINYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. Pabouas mporpamma no ¢usuke 10-11 xmacc Jluaus YMK Mskuimesa
®I'OC. Tlox pemakmmeit M.A. Ilerposoii, N.I'. KymukoBoit — M.: «Jlpoday,
2019 .

2. ®usuka (0a3oBbiii ypoBeHb) 10 Mskumes I'.4., IletpoBa M.A. — M.:
«dpoday, 2019r.

3. ®uzuka (6a30Bbiii ypoBeHb) 11 Mskumes [.4., IletpoBa M.A. — M.:
«dpoday, 2019r.

4, 3anaunuk A. [1. PermkeBuy, @usnka 10-11 — M.: «JIpoda», 2017r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Google Kiace (puzuka 7 — 11 KJIacC)
https://edu.google.com/products/classroom

2. Poccuiickas  snektpoHHas 1mkona (pusmka 7 — 11  kiacchn)
https://resh.edu.ru/subject/28/7/

3. ®dokchopn (husuka 7 — 11 kiaccel) https://foxford.ru/courses/

(https://foxford.ru/search?q=duzuxa+7+kmnacc)

4, Oo6pazoBatenbublid  noptan «Mapoypok» (puzuka 7 — 11 kimaccen)
https://iu.ru/video-lessons?predmet=fizika

S5. O6pazoBatenbHbIN nopTan «Bumeoypokn https://videouroki.net/; 6.
"OTkpbITas puzuka" http://www.physics.ru/

6. ObOPYZIOBAHUE NCIIOJIb3YEMOE HA YPOKAX

Ne n/m HanmenoBanue o0opy1oBaHus Komrectso
(mr.)
Muoro¢pyHkuuoHansHoe ycTpoiictBo (M®Y) nazepHoe 1
L Pantum MB550NW
HoytOyxk cepum  Rikor wmomems  R-N-15-ar5400U- 5
2. 1xM/2/256Gb-1x8Gb-EPS65W

3. Mpimb ipoBoHas ontrdeckast PATCH MS-759 5



Hudposas nadoparopust o pusuke ViLab Phys

«OI'D- naboparopusi» KOMIUIEKT 1, KOMIUIEKT 2, KOMIUJICKT
3, KOMIUIGKT 4, KOMIUICKT 5, KOMILIEKT 6, KOMILICKT 7

KALEF
IIratus KALEF

Hudposas nadoparopus nmo pusnke RELEON



