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MNOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUA
pazpaboTaHa Ha OCHOBE IMOJIOXKEHUM W TpeOOBaHMI K pe3yiIbTaTaM OCBOEHMSI OCHOBHOI
oOpasoBaTenbHONM Tporpammel, mnpeactaBieHHBIXx B DPI'OC COO, a Ttakke C ydé€roMm
dbenepanbHOli paboyelt MporpaMMbl BOCHUTAHUS W KOHIEHIIMK TIPEMOJaBaHus y4eOHOTO
npeamera «®Puszmka» B oOpa3zoBaTeNbHBIX —opranusanmsx Poccuiickoit  ®eneparum,
peayIn3yIoLUMX OCHOBHbIE 00pa30BaTelbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HalpaBieHO Ha (OPMUPOBAHHME ECTECTBEHHO-
HayyHOU KapTuHbl Mupa oOyuarouuxcs 10—11 kmaccos npu oOyueHun ux gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOIO nojixoa. Ilporpamma o ¢u3ruke cCOOTBETCTBYET
tpeboBanusM ®I'OC COO k miIaHUPYEMbIM JIMYHOCTHBIM, NMPEAMETHBIM U METalpeAMETHBIM
pe3ynpraTaM OOyueHHus, a TaKK€ YUUTHIBAET HEOOXOAMMOCTh pealu3alluid MEXIPEIMETHBIX
CBsA3€M (U3UMKHU C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeraMu. B Hell ompexpenstorcs
OCHOBHbBIE L[ M3Yy4eHHUs (PU3UKU Ha YpOBHE CpellHEro oOuiero odpa3zoBaHus, MJIaHUPYEMbIe
pe3ynbTaThl OCBOCHUS Kypca (HU3UKH: JIMYHOCTHBIE, MeETalmpeaMeTHbIE, IpeAMETHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma 1o gpu3ukKe BKJIIOYAET:

IUTAaHUPYEMbIE€ Ppe3ylbTaThl OCBOEHUS Kypca (QU3MKM HAa 0a30BOM YypOBHE, B TOM YHCIE
IIpeIMETHBIE Pe3yJabTaThl [0 rojiaM 00yUeHUs;
coJiepkaHue ydyeOHoro npeamera «Pu3nka» 1o rogam o0ydeHusl.

dusnka Kak Hayka 0 HanboJee 00IMUX 3aKOHAX MPUPOJIBI, BRICTYIAsi B KAYECTBE YICOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpY)KalolleM MHpE.
IkonpHBIA Kypc (U3HKH — CHUCTEMOOOpA3yIolui il €CTEeCTBEHHO-HAYUHBIX Y4e€OHBIX
MIPEeIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XUMHEH, Ouonorued, gusmueckoi reorpadueil u actpoHomuen. lcmnosib30oBaHMEe U aKTUBHOE
npUMeHeHre (U3MYECKUX 3HAHUW OIpeaesseT XapakTep U pa3BUTHE Pa3HOOOpPa3HbIX
TEXHOJIOTUH B cQepe HHEPreTHKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IOJYy4EHHUS HOBBIX
MaTepHUaJIoB C 3a/laHHBIMHM CBOMCTBaMHU U Apyrux. M3yueHnue (pu3nku BHOCUT OCHOBHOM BKJIAJ] B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaromuxcs, B popMupoBaHue yMEeHUI
MPUMEHSTh HAyYHBIM METOJ] TIO3HAHUS MIPU BBIIIOJHEHUH UMH Y4EOHBIX UCCIIE0BAHUMN.

B ocHoBy kypca pu3uku s ypoBHS CpeIHEro o01ero o0pa3oBaHus MOJOKEH Psifl UIEH,
KOTOpbIE MOXHO paccCMaTpUBaTh KaK MPUHIIMIIBI €70 MOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JJOTHUYECKU 3aBEpUIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCeX pas3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUYECKOMH, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cootBeTcTBUM € HEl MaTepuai Kypca GU3UKH 0ObEAUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kypce sBisercs (opMmupoBaHHE TpEACTAaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHHU, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuszaius mnpeanoyiaraeT MCHOJb30BaHUE T'yMaHUTAapHOTO
MOoTeHIMaNa (PU3NUECKON HAyKU, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3MKU C pa3BUTHEM OOILIECTBa,
a TaKKe C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTUYECKUMHU ITPOoOIeMaMu.

Hoes npuknaonoti nanpaenennocmu. Kype gpusuku npeanonaraet 3HaKOMCTBO C IIMPOKUM
KPYroM TEXHUYECKHX U TEXHOJIOTMYECKUX NMPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanu3yercs IOCPEICTBOM BBEICHHUS JJIEMEHTOB COJIEpKaHus,
MOCBAMIEHHBIX HKOJIOTMYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHUEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKIeHUS Mpo0dieM pallOHAIBHOTO IPUPOIOTIOIB30BAHUS U
9KOJIOTMYECKON O€30M1aCHOCTH.

CrepxHEBBIMU 3JIEMEHTaMM Kypca (U3MKUM Ha ypOBHE CpeAaHero ooOuiero obpazoBaHUs
ABIAIOTCS (u3nueckue Tteopuu ((GopMHUpOBaHHE MNPEACTABICHUN O CTPYKTYpE MOCTPOCHUS
¢buznueckoi Teopuu, poaH (yHIAMEHTAJIbHBIX 3aKOHOB U IPUHIUIOB B COBPEMEHHBIX



MIPEJICTAaBICHUSIX O MPHUPOJIE, T'PaHUIAX NMPUMEHUMOCTU TEOpUH, AJIS OMHCAHUS E€CTECTBEHHO-
Hay4HBIX SIBJICHUW U TIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBINA NOJX0/ B Kypce (PU3UKU peaau3yercs Mpek]e BCero 3a cuér
OpraHu3aluy KCIEPUMEHTAIbHON JIeATeNbHOCTH oOyuatouiuxcs. [nst 6a3oBoro ypoBHs Kypca
(GU3MKM — ATO KCIOJIB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaToOpHBIX PabOT, KOTOphIE B mporpamme Mo ¢u3nKe OObEIWHEHBI B OOIIHMI CIIHCOK
YUEHUYECKUX MPAaKTHUYECKUX padoT. BpiieneHue B ykazaHHOM IepeuHe JIaDopaTOpHBIX padoT,
MPOBOJUMBIX JUIsi KOHTPOJII M OLIEHKH, OCYILIECTBJISETCS y4aCTHHUKaMU 00pa30BaTeIbHOIO
mpoLecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHalleHus kabuHera ¢usuku. [Ipu sTom
ofOecrieunBaeTcsl OBJIaJCHUE OOY4YaIOUMMUCS YMEHHUSIMU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBAHUSl 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaensercs peuieHUI0 pacuéTHBIX U KauyeCTBEHHBIX 3anad. [Ipu stom
Ui pacyETHBIX 3aJla4 IPUOPUTETOM SIBJISIOTCS 33/a4H C SIBHO 33JaHHOW (PU3NYECKOM MOJIENblO,
MO3BOJISIFOIIME TPUMEHSATh W3YYEHHbIE 3aKOHbI UM 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena
Kypca, TaK U UHTErpUpys 3HAHUS U3 Pa3HbIX pa3zaenoB. [Jig KaueCTBEHHBIX 337a4 MPUOPUTETOM
SBIIIOTCSL 3a/laHusi Ha OOBSICHEHME NPOTeKaHUs (U3NYECKUX SBJIEHUH M MPOLIECCOB B
OKpY)Kalolllel >KU3HU, TpeOyrouue BbIOOpa (U3MYECKOW MOJENM I CUTyalluM HPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TtpeboBaHusimu PI'OC COO K MaTepuaIbHO-TEXHUYECKOMY
obOecrieueHnI0 yuyeOHOro mpoiiecca 0a30BbI ypOBeHb Kypca (PU3MKU Ha YPOBHE CPEIHErO
oOuiero o06pa3oBaHMsl JIOJKEH M3y4aTbCs B YCIOBHSX MpPEIMETHOro kabuHera (PUM3HKU WIHA B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAyuyHOTO 1MKiIa. B kabunere
(bU3HUKHN T0JKHO OBITH HE0OX0IMMOe JabopaTopHOe 000PYI0BAaHUE /ISl BBIIOJIHEHUS YKa3aHHBIX
B IporpaMMe MO (U3MKE YYEHHUYECKHMX NPAKTHUYECKUX paboT U JIEMOHCTPAIMOHHOE
o0opyIoBaHUE.

JlemoHcTparioHHoe o0opynoBanue (opmMupyercs B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH M 00ECIeYMBAET MOCTAHOBKY MEPEUUCIICHHBIX B MpPOTpamMMe 0
¢u3MKe KIOYEBBIX JEMOHCTPALUN [UIsl MCCIENOBAHUS H3YY4aeMbIX SBJIEHUH U IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaboparopHoe oGopynoBaHHe Ul YYEHHYECKMX IPAKTHUECKUX padboT (popmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére OJHOrO0 KOMIUIEKTa Ha JIBYX
oOyuarontuxcs. Temaruueckue KOMILIEKTHI J1a0OpaTOPHOro OOOpYyNOBaHUS JIOJKHBI OBITH
MIOCTPOEHbl Ha KOMILJIEKCHOM HCIOJb30BaHUU aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAKXKE
KOMIIBIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BUJIE ITU(POBBIX J1aOOpaTOPHUH.

OCHOBHBIMU LEJSIMU U3Y4€HUs (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

(dbopMUpOBaHHE HHTEpeca M CTPEMJICHUS OO0y4aromMXCS K HAYyYHOMY H3YYEHHMIO TNPUPOJBL,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUA O HAYYHOM METOJie TIO3HaHUs U (OPMUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOIIEHUSI K OKPYXKAIOIINM SIBJICHUSIM;

(dbopMHUpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuu
1 (yHITaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

¢dbopMupoBaHHEe YMEHUH OOBACHATH SIBICHUSA C HCIOJIb30BaHUEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEbCTB;

(dbopMUpOBaHHE MPEJICTaBICHUM O POJIM (PU3MKU JJsl Pa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHUH.

JlocTrkeHne ATHX Lieneil o0ecnedurBaeTcs pEUIeHHEM CIEIYIOLIUX 3aJad B Ipoliecce
M3y4deHus Kypca GU3NKU Ha YPOBHE CpEIHEro 001Iero o0pa3oBaHus:

MpHOOpETEeHNE CUCTEMBI 3HAHUNU 00 O0IMUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISpHYI0 (U3UKY, 3JIEKTPOAMHAMHKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI acTPO(PU3UKY;



(dbopMHpOBaHHE YMEHUH MPUMCHITh TCOPCTHUSCKUE 3HAHHS I OOBSICHEHUS (PHU3MUCCKHX
SIBJICHUW B TIPUPOJIC U JIUIS TIPUHATHUS PAKTHYSCKUAX PEIICHUIA B MOBCEAHCBHOMN KH3HMU;
OCBOEHHUE CIIOCOOOB pelIeHNs Pa3IMYHbIX 33/1a4 C SIBHO 33aJaHHON (pU3MUeCcKOl MOJENbIO, 3a1a4,
M0IPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/laHue (PU3MYEeCKOW MOJENH, aJeKBAaTHOM YCIOBHIM
3a/1auu;
MOHWMaHWe (U3MYSCKUX OCHOB U TIPUHIUIOB JCHCTBUS TEXHHYECKUX YCTPOUCTB H
TEXHOJIOTHICCKHUX ITPOIIECCOB, UX BIIUSHUS HA OKPYKAIOIIYIO CPEIY;
OBJIAJICHUE METOJaMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHHUS W TPOBEICHHUS  (PU3UICCKHX
OKCIIEPUMEHTOB, aHAJIW3a W WHTEPIpEeTaluy HH(QOpPMAIMK, OMPEICIICHUsS JOCTOBEPHOCTH
MIOJIyY€HHOTO PE3yJIbTaTa;
CO3/IaHUE YCIOBUUA IS Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JESITSIILHOCTH.

Ha u3yuenue ¢usukum (0a30BBIM ypOBEHB) Ha YPOBHE CpeIHEro oO0Imero oOpa3oBaHMs
otBoautcs 136 gacos: B 10 kimacce — 51 gac (1,5 waca B Hegeno), B 11 kmacce — 51 gac (1,5 gaca
B Heneno), B 12 kitacce — 43 gaca (1,25 gaca B Hezernto).

[Ipennaraemslii B mporpamMme 1o (pusmuke nepeueHs Jad0paTopHbIX U MPAKTHUECKUX PabOT
SBJIIETCS PEKOMEHOBAHHBIM, YYHUTENb Ji€laeT BBIOOp MpOBEAEHUs JIabOpaTOpHBIX padoT M
OTIBITOB C YYETOM MHJIUBUYAIbHBIX OCOOCHHOCTEN 00YyJaOUXCSl.

COJAEP/KAHUE OBYYEHUA

10 KJTACC
Paszpen 1. @u3uka u MeTOAbl HAYYHOI'0 ITO3HAHUA
®usuka — Hayka o mnpupone. Haydnble MeTonpl NMO3HAaHMS OKpyKaromero mupa. Pomib
9KCIEPUMEHTA U TEOPUU B MPOIIECCE MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue ¢uznyeckux sBiIeHUNA U mporeccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI M T€OPUHU. ['paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIIMI COOTBETCTBUS.
Ponp u mecto ¢usuku B (opMHUpOBaHMM COBPEMEHHON HaydHOM KapTHHBI MHUpA, B
MIPAKTHUYECKOU IEATEIIHOCTH JIFOACH.
Jlemoncmpayuu
Amnanorosble U IM(PPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JBuxkeHHE. OTHOCUTENBHOCTh MEXaHMUYECKOro JABikeHusa. Cucrtema
otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTbh (CpenHssE CKOpPOCTb, MI'HOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepUaTbHON TOYKHM, UX MPOEKLUU HA OCH CUCTEMbI KoopiauHat. CloxeHHe MepeMelieHUd U
CJIO’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIWHEHHOE ABWKEHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIepeMELICHUS] MaTepHaIbHON TOYKU OT BPEMEHH.

CBoboaHoe majienne. Y cCKopeHrue CBOOOTHOTO TaCHUsI.

KpuBonuueitHoe paBwkeHue. JIBWKEHHME MATEpUAIBHOM TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEWHass cKopocTh. llepmon u
yactoTa oOpaieHus. LleHTpocTpeMHUTENIbHOE YCKOPEHUE.

TexHuyeckue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: CHUIOMETpP, JABWKEHUE
CHapsI0B, LIETIHbIE U PEMEHHBIE TIEpejayu.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHK ABUKECHHUSL.

[IpeoGpa3oBanue IBUKEHUH C UCIIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.



Habmronenue aBmxeHus Tena, OpoIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHusl.

Hanpasnenue ckopocT npu ABMKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

N3ydyeHne HepaBHOMEPHOTO JIBUYKEHUS C LIEIbIO OIPEIeIeHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMSI ~ MEXAY  MYTAMH,  NPONAEHHBIMH  TEJIOM  3a
[IOCJIEIOBATEIbHbIE PABHBbIE IPOMEXYTKM BPEMEHHM IIPH PAaBHOYCKOPEHHOM JIBJKEHUHU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune NBUKEHHUs IIAPUKA B BA3KOM KUIKOCTH.

W3yuenue nBuxeHus Tena, OpOUIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocuTensHoCTH ["anunes. [lepoiit 3akoH HeroToHa. MHEpumanpHbIe CUCTEMBI
oTCY€Ta.

Macca Tena. Cuna. IlpuHmun cynepno3unmu cwi. Bropoit 3akon HerooTona mist
MarepuanbHOM TOUKHU. Tpernii 3akoH Hpl0TOHA U191 MaTepUaIbHbIX TOYEK.

3akoH BceMupHOro Tsrorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoyibxeHHs, kaueHus). Cuiia tpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHUS U cuia TpeHus nokos. Koagdumuent tpenus. Cuna conpoTUBIIeHUs
IIpU JIBYKEHUU TeJla B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHoe U BpalaTelbHOE JBUKEHHE a0COIIOTHO TBEPJOTO TENa.

MoMeHT cuiibl OTHOCHUTENbHO OCH BpaimleHus. llinewo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHuyeckue yCcTpOWCTBA M TPAKTUUYECKOE IMPUMEHEHME: MOAIINIHUKY, IBM)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLMH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEJ.

Bropoii 3akon HeroTona.

N3mepenue cu.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIPYTOCTHU OT JepopMaiuu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUH.

CpaBHeHUE CHJI TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUSI.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buipl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YHPYTOCTH, BO3HHUKAIOIIMX B IMPYXUHE U PE3MHOBOM
obpasiie, oT ux aehopmauu.

HccnenoBanue ycnoBUi paBHOBECHS TBEPIOTO TENA, UMEIOLIET0 OCh BPAIICHMUS.

Tema 3. 3akonbvl coxpaneHUusn 6 MexXaHUKe

Nmnynsc MaTepuaibHON TOYKH (T€Ja), CUCTEMbl MaTEPUATIbHBIX TOYeK. VIMITynbC cUiibl 1
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHeHUsl uMnysibca. PeakTuBHOE IBHKEHHE.

Pa6ora cuibl. MOIIHOCTB CHIIBIL.

Kunernueckass sHeprusi MarepuajibHON TO4Yku. Teopema 00 HM3MEHEHHH KHHETHYECKOU
SHEpPruu.

[ToTenumanesHas sHeprus. [loreHuuanbHas 3Heprust ynpyro 1eGopMUpOBaHHON MPYKUHBI.
[ToTennmanpHas 3HEprust Teaa BOIU3U NOBEPXHOCTH 3EMJIH.

[ToTeHumanpHple U HE MOTEHIUANbHbIE CUJIbl. CBsI3b pabOTHl HE MOTEHIMAIbHBIX CHII C
M3MEHEHHEM MEXaHUYECKOMN SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUECKON IHEPIHUH.

Yupyrue u Heylpyrue CTOJIKHOBEHUS.



TexHudeckue yCcTpOWCTBa M NMPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIEp, MPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHNE.

[lepexon mOTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3ydeHnne abCOIOTHO HEYNPYroro yaapa ¢ HOMOIIbIO ABYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOI SHEPTUHU Tela Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKT'YTa.

Paszpnen 3. MoJiekyasipHas pM3MKa 4 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe gBmxkenue. Juddy3usa. Xapakrep ABMKEHHUS W B3aUMOACHCTBUS YaCTHI]
BemecTBa. Mojienmu CTPOCHMSI Ta30B, KUAKOCTEH W TBEPABIX TEM W OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojelieil. Macca u pa3mepsl MoJieKyld. KonauyecTBo BellecTBa.
[Tocrostnaas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISPHO-KMHETUYECKOW Teopuu
uaeanpHOro rasza. AOCONIOTHasE TeMIeparypa Kak Mepa CpeiHEed KHHETHYECKOM »Hepruu
TEIUIOBOTO JABWKEHUS yactull rasza. l[lkama temmneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenne MengeneeBa—Kmaneiipona. 3akon Jlanprona. M3ompoueccsl B uieaabHOM rasze ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHrne U30IPOLECCOB: U30TEPMa,
n30x0pa, n3obapa.

TexHuyeckue ycTpoicTBa U MPaKTHUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnpIThl, J10Ka3bIBAIOLUE JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MOIEKys
OPraHUYeCKUX COCTMHECHUH.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JABHKCHUSI.

Monens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOLIUE CYILIECTBOBAHNE MEXMOJIEKYISIPHOI'O B3aUMOICHCTBUSI.

Mopenb, WIUTIOCTPUPYIOLAs IPUPOLY ABIECHUS ra3a Ha CTEHKU COCYa.

OnbIThI, MIUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UECATBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Omnpenenenre Macchl BO3JyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE M3MEpeHUH oO0BEMa
KOMHATBI, JaBJICHUS U TEMIIepaTyphl BO3/1yXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEXAY IIapAMETPAMM COCTOSHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuxku

TepmonnHamudeckass cucrema. BHyTpeHHss >Heprus TEpMOAVMHAMUYECKOM CHUCTEMBI U
crocoObl €€ u3MeHeHus. KonnuecTBo TemioTel U paboTa. BHYTpeHHsIsI S5HEPTUsl 0JTHOATOMHOTO
MJIeabHOTO Ta3a. Buipl Terionepenayu: TeIONpOBOJHOCTb, KOHBEKIINS, U3IyYCHHE. Y IeIbHas
TEINIOEMKOCTH BellecTBa. KoJimuecTBo TEMIOThI pyU TEIIonepeaayde.

[Tonstne 06 angmabatHoMm mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
[IEpPBOTro 3aKOHA TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas untepnperanus padoTsl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh MPOIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIUIBL AeicTBYS TEMIOBbIX MamiuH. [IpeoOpa3oBanus sHepruu B
TerioBbIX MamuHax. Koapdunuent nosesnoro neiictBus temaoBoid mamuHbl. [ukn KapHo u
ero K03 QUIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEIIOIHEPTETUKHU.



TexHuuyeckue YCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: JBHUraTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIMIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW SHEpPrHMM Tejla NPU COBEPILIEHUU pabOThl: BbUIET NMPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXKATOro BO3[yXa, HarpeBaHue 3¢upa B JATYHHOM TpyOke MHyTEM
TpeHUs (BUI€0A€MOHCTpPALIUA).

N3menenne BHyTpeHHEH 3Hepruu (TeMIepaTyphbl) Tejla pH Terionepenaye.

OmnbIT 10 agMabaTHOMY PACIIMPEHUIO BO3/TyXa (OTBIT C BO3AYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpPaHUsl, PEAKTUBHOIO JIBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanus eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenne u kurneHue. AOCOTIOTHASI K OTHOCUTEIbHAS
BJIQXXHOCTh BO31yxa. HachlmeHHbld nap. YaenpHas TeruioTa napooOpa3oBaHMs. 3aBUCUMOCTD
TEeMIIEpaTypbl KUIIEHUS OT JaBJICHMUSL.

Teépnoe teno. Kpucramnmueckue n amopdHbie Tena. AHU30TPOMHSI CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBieHune u kpucramiuzauus. Y enbHas
terioTa miassenus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OaaHca.

TexHuuyeckue yCTpONCTBAa M MpPaKTHYECKOE IPUMEHEHHE: TUIPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTUM  TOJYYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM  YHUCIE
HaHOMAaTEepHUaJIOB, U HAHOTEXHOJIOT HH.

Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX ITAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 M3MEpeHUs BIAKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenune OTHOCUTENBHOM BIIaXKHOCTH BO3yXa.

Tema 1. Inekmpocmamuka

OnexkTpuzanus Teln. OJEKTpUYeckuil 3apsan. JlBa BHAa DIEKTPUYECKHX — 3apsiiOB.
[IpoBOJHUKH, AUAIEKTPUKH U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsijia.

Bszaumopneiicteue 3apsgoB. 3akoH Kymona. ToueuHbIl  3JIEKTpUYECKUH  3apsi.
Onextpuueckoe noJsie. Hanpsok€HHOCTh 3nexTpuueckoro mnosist. [IpuHuuMn cyneprno3unuu
ANIEKTpUYECKUX Mosiel. JINHUK HAanpsKEHHOCTH AIEKTPUUYECKOTO MO,

Pabora cun osnexrpocratmdeckoro moisA. lloteHmuman. Pa3HOCTH MOTEHIIMATIOB.
[IpoBOJHUKY U TUANEKTPUKU B 3JIEKTPOCTATUYECKOM MoJie. [IusnexkTpruieckas NpOHULIAEMOCTb.

OnexktpoéMkocTh. KonaeHcaTop. IJIEKTpOEMKOCTh IUIOCKOTO KOHICHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA W NPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKasl 3allliTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAIbHBIM
anmapar, CTpyWHBbIA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHILIKII IEHCTBHSI JIEKTPOMETpA.

B3anmonelnicTBue Had3IEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE TI0JIE 3aPSDKCHHBIX TEI.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3amiuTa.

JIMDIIEKTPUKY B JIEKTPOCTATUYECKOM TI0JIE.



3aBUCUMOCTb  AJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOWAAM  IJIACTHH,
pacCToOAHUA MCXKIY HUMU U I[I/ISHGKTPH‘IGCKOP'I IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3mepenue 311eKTpoEMKOCTH KOHIEHCATOPA.
11-12 KJIACC
Paznen 4. DiiekTpoamHaMuKa

Tema 2. Ilocmoannwtit 31ekmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DNeKTpUUYECKU TOK. YCIIOBUS CYILIECTBOBAHHUS DIEKTPUUECKOTro Toka. VMcTouHuku Toka.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa aiis yyacTka LETH.

DnexTpuyeckoe CONPOTHUBJICHHUE. VYaensHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COSAMHEHHUE TPOBOHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH [[xoyms—JIenia. MOIHOCTh 37IEKTPUIECKOTO TOKA.

DNeKTpOoABMKYIIasl Cujla U BHYTPEHHEE CONPOTUBICHUE NCTOYHUKA TOKa. 3akoH Oma ans
MOJIHOM (3aMKHYTOH) 31ekTpuyeckoil nenu. Kopotkoe 3aMbIKaHue.

DneKTpOHHas MPOBOJUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTHBIICHUSI METAJUIOB
oT Temieparypsl. CBEpXIIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAass M MpPUMECHAas MPOBOAUMOCThH IOJIYIPOBOJAHUKOB.
CpoiictBa p—n-niepexoa. [lomynpoBoiHUKOBbEIE TPHUOOPBHI.

DNeKTpUYecKuii TOK B pacTBOpax M pacijlaBaX »AJIEKTPOJMUTOB. OJIEKTPOJIUTHYECKAS
JUCCOITHAITNSA. DIIEKTPOJIH3.

DnexTpuyeckuil ToK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOSITENIbHBIN pa3psia. MosHusL.
[Ina3ma.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKHU TOKa, OHJIEKTpOHArpeBaTelibHble NPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JAMOJ, TEPMHCTOPHI U  (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIH MO/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAPSHKEHUSI.

3aBUCUMOCTb CONPOTUBJICHUS IWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, [JIOLIAAH
MONIEPEYHOI0 CEYEHMsI U MaTepuaa.

CMeniaHHO€ cOeIMHEHUE MPOBOIHUKOB.

[Ipsamoe um3MmepeHue 3IeKTpOABHXKYIIEH CHIIbl. KOpOTKO€ 3aMblKaHUE TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHET0 COMPOTUBJICHUSI.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ IpOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydeHne cMenaHHOTO COEIMHEHNUS PE3UCTOPOB.

W3mepenue  SIeKTPOJBMKYIIEH CHJIbl HUCTOYHMKA TOKAa W €ro  BHYTPEHHETO
CONPOTHBIICHUSI.

HaGnronenue anexrpomnusa.

Me:xnpeameTHble CBSI3U

N3yuenue xypca ¢usuku 0azoBoro ypoBHs B 10 Kkiacce ocCymiecTBISIETCS € Y4ETOM
COJIEp’KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€ll C KypcamMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnvle nonamusi, CBSI3aHHBIE C M3YYEHMEM METOJIOB HAYYHOI'O IO3HAHMS:
SBJICHUE, Hay4dHbIH (akT, rumore3a, ¢u3nyeckas BEIUYMHA, 3aKOH, Teopus, HaOIOJEHUE,
AKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: permieHue CUCTEMbl  ypaBHEHUMW, JuHeWHas (QyHKuus, mnapadoina,
runep6oia, uX rpa@uKu U CBOMCTBA, TPUrOHOMETpUUYECKUE PYHKUIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPhl U HX MPOEKIUH HA OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexannueckoe JIBWKEHUE B KUBOW mpupone, 1uddysus, ocMoc, TemioooMeH
KUBBIX OPraHU3MOB (BHJbI TEIIONEPEAAYH, TEIJIOBOE PABHOBECHE), IEKTPUUECKUE SIBICHUS B
YKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHME BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIe CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M ra3oB, 3JEKTPUUECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTHUECKAs JUCCOLIUAIINS, FralbBaHUKA.

l'eoepagpus: BNaXXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHUe JBKEHUI C MCIOJb30BAaHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHHUKE, TOJUIMITHUKYU, HCIOJIb30BaHHE 3aKOHA COXPAHEHUsS HMITYJIbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JBHUraTeslb BHYTPEHHEro CropaHusi, MapoBasi TypOuWHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepUasoB, B TOM UYHCIE
HAaHOMATEepUaAJIOB, W  HAHOTEXHOJIOTUH,  JJIEKTPOCTATUYEeCKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrositHHbIE MarHWTHl. B3ammopaelcTBHE NOCTOSIHHBIX MarHuUTOB. MarHuTHoe TOJIE.
Bexrop marautHOM nHAYKIMH. [IpuHIMD Cynieprio3suuuyu MarHuTHEIX noJjed. JIMHUM MarHuTHON
uHAyKuuy. KapTuHa MTuHui MarHuTHOM MHIYKUWU OJISI TIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie NMpPOBOJHUKA C TOKOM. KapTuHa JUHMI HMHIAYKIMHW MarHUTHOTO MOJIs
JUIMHHOTO MIPSIMOTO NMPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHHUKA, KAaTYIIKU C TOKOM.
OmneiT Dpcrena. B3aumoeiicTBie nNpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYNb U HallpaBJICHUE.

Cuna JlopeHma, e€ Moaynb | HampaBiieHHe. [[BKeHHME 3apsDKCHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnosie. PaGora cuiel Jlopenna.

SIBneHue DIEKTPOMarHUTHOM MHAYKUMU. [lOTOK BEKTOpa MArHUTHOM WHIYKIIMH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH JIEKTPOMarHuTHOU uHAyKuuu Papases.

BuxpeBoe anexTpuueckoe moJie. DIEKTPOABMKYIAs CHUJa HMHAYKUUA B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JI€.

[IpaBuito Jlenna.

NuaykTuBHOCTD. SIBIeHUE CAMOMHAYKUNU. DIEKTPOABIKYILAs CHUla CAMOUHYKLIUH.

DHeprus MarHUTHOTO MOJIsl KATYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuuyeckue YCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHE: TOCTOSIHHbIE MAarHUTHL,
AJIEKTPOMArHUTBI, FIEKTPOABUTaTENb, YCKOPUTENIN IEMEHTAPHBIX YACTHL], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOIO IIy4Ka MAarHUTHBIM IOJIEM.

JIuHUM MHTYKIIUY MarHUTHOTO TOJISL.

B3anmoelictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeHI1a HA KOHBI JIEKTPOJIUTA.

SIBieHue MEeKTPOMAarHUTHON UHTYKIIUH.

[IpaBuiio Jlenna.



3aBUCUMOCTD AJIEKTPOJBHKYILIEH CUJIBI MHAYKLUHUH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
IIOTOKA.

SIBneHne CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

N3yuenne MarHuTHOTO IOJIsI KaTyIIKH C TOKOM.

HccnenoBanue NeiMCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUS 3JEKTPOMAarHUTHOW HHITYKIIAH.

Pa3nes 5. KosieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpoMacHUMHbLE KONEOAHUA

Konebarenbnast cuctema. CBoOOgHBIE MexaHMYeckue KosiebaHus. [apmoHHueckue
konebOanusa. Ilepuon, wacrora, ammuiutyga W ¢asa kojebaHuid. I[IpyKUHHBIN MasSTHHK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHMUYECKUX KojeOaHui. llpeBpamienue sHepruu
IIPU TaPMOHUYECKUX KOJIEOaHUAX.

Konebarenbubiit koHTYyp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJIEOAHUS B HA€aIbHOM
KojeOaTenbHOM KOHTYype. AHAJOrusg MEXJIy MEXaHMYECKUMU M 3JIEKTPOMarHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B UJICATBHOM KOJ€OATEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxarooluX KojeOaHUAX. BbIHYKJIeHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXIeHHbIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHyCOUJANIbHBIA NEPEMEHHBIN TOK. MOLIHOCTh MEPEMEHHOTO TOKa.
AMIUITMTY/IHOE U AEUCTBYIOIIEE 3HAUEHNE CUJIBI TOKA U HAPSHKEHUSI.

Tpancdopmarop. IlpousBoactBo, mnepenadya U MOTpPeOICHHUE SIEKTPUUECKON HHEPIHH.
DKOJIOTHYECKHE PUCKM TpU MPOU3BOJACTBE 3NeKTposHepruu. KynabTypa uUCHOJIb30BaHUS
AJIEKTPOIHEPIUH B MOBCEAHEBHON KU3HU.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeaIbHOM CUCTEMBI (MPYKUHHBIM MM MaTeMaTU4YECKUM
MasITHUK).

HaGnronenue 3aryxaronux KoyeOaHum.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJIEOaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNUS.

OcmwnorpaMmsl — (3aBUCHUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3onanc mpu mocienoBaTeNbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKM WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb IMHUY 3JIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

HccnenoBanue 3aBUCUMOCTH MEpUO/ia MajIbIX KOJIeOaHHUM Tpy3a HA HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue nNEpeMEHHOr0 TOKa B LENUM M3 IOCJIENOBATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHnnyeckue BOJIHBI, yCiIoBUs pactipoctpaneHus. [lepuoa. CkopocTs pacpocTpaHeHus
u januHa BousiHbl. [lomepeunble W mpoaosibHbIE BOJIHBL. HMHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3Byka.

DNeKTpOMarHUTHBIE BOJIHBL. YCIIOBUS W3Jy4YEHHS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHtanus BekTopoB E, B, V B anektpomaruutHoit BosiHe. CBOWCTBA AJIEKTPOMArHUTHBIX



BOJIH: OTpaK€HUE, MpeloMJIeHHe, NoJjspuzanus, audpakuus, uHTepdepeHuus. CKOpPOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[lkana 3yeKTpOMarHUTHBIX BOJH. IIpUMeHEeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMIBI pairoCBs3U U TeNeBUACHUA. Paguomokanus.

DNEeKTpOMarHUTHOE 3arps3HEHHE OKPYKarollel cpeibl.

TexHnyeckue ycTpOWCTBa U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIe MHCTPYMEHTHI,
yIIbTPa3BYKOBash JUArHOCTHMKAa B TEXHUWKE M MEIULMHE, pajgap, pajiuoNpuEéMHUK, TEJIEBHU30D,
anTeHHa, tenepon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTpaHEHUE TTOTIEPEUHBIX U MTPOI0IBHBIX BOJIH.

Konebmntomieecs Te10 Kak HICTOYHUK 3BYKa.

Habmonenue oTpaxeHust v MpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu U Juppakimyl MEXaHU4€CKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmronenue cBsi3n TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHE, IIPEIIOMIICHUE,
noJisipu3anus, AMppakuus, HTepepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMoiinHeliHOE paclipoCTpaHEHHUE CBETa B OJIHOPOJHOMN cpejie.
JIyd cBera. ToueuHbIll HICTOYHUK CBETA.

Otpaxenue cBera. 3akOHbI OoTpakeHMsl cBeTa. [locTpoeHue n300pakeHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akoHBI TMPEIOMIICHHS] CBeTa. AOCOJIOTHBIM  IMOKa3aTesb
npenomwiienus. IlonmHoe BHyTpeHHee oTpakenue. [IpenenbHbIE yrosl MOJHOTO BHYTPEHHETO
OTpa)XCHHUS.

Hucnepcus cBera. CiioxHbIN cocTaB 6enoro cseta. L{Ber.

Cobuparonue M pacceuBawomue JuH3bl. ToHkas nuH3a. DokycHOoe paccTosiHHE U
ONTHUYECKasl CHila TOHKOU JuH3bL. [locTpoenne n3o00pakeHuit B cCOOMPAIOLINX U paCcCEUBAIOLINX
nuH3ax. Popmyna TOHKOH JIMH3bI. Y BEIMYEHUE, JABAEMOE JIMH3O0M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWurtepdepenmusi cBera. KorepeHTHbIE HCTOYHHKU. Y CIOBHS
HaO0JI0IEeHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(QEPEHLHNOHHONW KapTHHE OT ABYX CHH(A3HbIX
KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakuust cera. JudpakuuoHHas peméTka. YCIOBHE HAONIOACHHS TJIABHBIX
MaKCHUMYMOB NP NaJICHUH MOHOXPOMATHYECKOIO CBETa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpONCTBAa M MpaKTUYECKOE NPUMEHEHHE: OYKH, Jiyna, Qoroammapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOIN, TEJIECKON, BOJOKOHHAs ONTHKA, Au(pakuuoHHAs
peméTKa, TOIAPONL.

Jlemoncmpayuu

[IpsimosiuHeliHOE pacrpocTpaHeHHe, OTpakeHHWE M IpejomiieHue cpera. OnTuueckue
puOOPHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.

Mopenn MUKpOCKOTIa, TEIECKOIIA.

HaGmronenue nnrepdepeHium ceera.

Ha6mronenue nudpakuun cera.

HaGnronenue qucnepcun certa.

[TonyueHue cekTpa ¢ HOMOUILIO IPU3MBI.

[Tonyuenue cekTpa ¢ HOMOUIbIO AUPPAKIIMOHHOMN PEIIETKH.



Habmronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopivie padbomul
N3mepenue noka3zaTesis NpeoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.
HaGnronenue qucnepcun ceta.

Pazgea 6. OcHOBBI CIeIHAJIBLHON TEOPUH OTHOCUTEJIbHOCTH

['panuubl TPUMEHUMOCTH KJIacCH4YecKol MexaHuku. [locTymaTel crneruanbHOW TEOPUU
OTHOCUTEIILHOCTH: HWHBApUAHTHOCTb MOJIYJISI CKOPOCTM CBE€Ta B BakKyyme, MIPUHLMI
OTHOCHUTEIBHOCTH DHHIIITEHHA.

OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH. 3aMe/UICHIE BPEMEHU U COKPAIIICHUE JITTUHBI.

DHEprus ¥ UMITYJIbC PESITUBUCTCKOM YaCTHUIIBI.

CBs13b MacCChI C SHEPTHEH M UMITYJIbCOM PEIIITUBUCTCKON YaCTHIIBI. DHEPIrHs TIOKOSI.

Paszpnen 7. KpanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®ortonsl. Gopmyna [lnanka cBsi3u 3HEPruM POTOHA C €r0 YACTOTON. DHEPIUsl U UMITYJIbC
¢dboToHa.

OtkpbiTue u uccnenoBanue Goroaddexkra. Ombitel A. I CrosmeroBa. 3aKOHBI
dboTtorddekra. YpaBuenne Diinmreitna ;s pororddexra. «Kpacnas rpanutia» potosrddexra.

Hasnenue ceera. OnbiTel [1. H. JIebenena.

XHAMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoWcTBa M MPaKTUUYECKOE IMPUMEHEHHE: (POTO3JIEMEHT, (POTOATUUK,
CoJIHEUHas OaTtapesi, CBETOIUO.

Jlemoncmpayuu

®oT0o3PPeKT Ha YCTAaHOBKE C [IUHKOBOMW IIACTUHOM.

Uccnenoanue 3akoHOB BHENTHETO (GoTOdPdeKTa.

Ceeroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactui. [lnanerapras
mozenb aroma. [loctynarsl bopa. M3nydyenue u nornomenrne (pOTOHOB MpHU MEPEXOJIE aTOMa C
OJIHOTO YpOBHS B3Hepruu Ha Apyroil. Buabl crnexktpoB. CHekTp ypOBHEH »HEpruM arTomMa
BOJIOpO/JIA.

BosHoBsie cBoMcTBa yacTull. Bousinbl 1e bpoinsa. KoprnyCKynspHO-BOJIHOBOM Tyaanu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3JIy4YeHHE.

TexHuueckue yCTpoWcTBa UM IPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIM AaHAJIN3
(ciexTpockom), Ja3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopaa.

Omnpenenenre JIMHBI BOJHBI Ja3epa.

Habmronenue nuHelyaTsIX CIEKTPOB U3ITY4EHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HaGnronenue nuHeiyaToro cexkrpa.

Tema 3. Amomnoe saopo

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CJIOXKHOCTh  CTPOCHMSI  sJipa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITHl Pezepdopa o onpeaeneHuIo coctaBa pajglo0akTUBHOTO U3ITyYEHUS.
CoiicTBa anbda-, 6era-, raMma-u31ydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPTaHU3MBbl.

OTtkpbiTHE TpOTOHA U HelTpoHa. HykiionHas Mozens sapa ['elizenOepra—Banenko. 3apsn
sapa. MaccoBoe uucio sapa. M3oronsl.



Anbba-pacniag. DJIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacmaa. ['amma-uznmydenue. 3aKoH
PaZvo0aKTUBHOIO pacraja.

DOHeprus cBS3U HYKJIOHOB B sape. AnepHbie cuiibl. JlepekT macchl sapa.

AnepHblie peakuuu. /lenenue u CUHTE3 SIED.

SAnepusiii  peakrop. Tepmosaepubiii cunTe3. IIpoGieMbl U MEPCHEKTHBHI  sAEPHOU
SHEPreTUKU. DKOJIOIMUECKUE aCIIEKTHI SIIEPHON SHEPIeTUKH.

DOnemeHTapHble YacTHUIbl. OTKPHITHE TO3UTPOHA.

MeTo 1l HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YACTHULL.

OyHaMeHTalbHbIE B3aUMOIEHCTBUSA. ENMHCTBO pU3MUeCcKOi KapTHHBI MUpA.

TexHuyeckue ycTpoilcTBa M IpPAaKTHUECKOE MPUMEHEHHE: JT03UMeTp, Kamepa Buibcona,
SJIEPHBIN PeaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTOrpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U AcTPOPU3NKH

Oranbel  pa3BUTHS acTpoHOMuH. llpukiagHoe W MUPOBO33pEHYECKOE 3HAUYEHHUE
aCTPOHOMHUHU.

Bun 3B€3aH0ro Heba. Co3Be3aus, sipkue 3BE3/bl, IUIAHEThI, UX BUJIMMOE JIBUKEHUE.

ConneuHas cucrtema.

Connne. ConnewHasi akTMBHOCTh. Mctounuk sHeprum ConHna u 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHUKHU. JlmarpamMma «CIEKTPAJbHBIA KIACC — CBETUMOCTBY». 3BE3MbBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» Ul 3BE3] TJIaBHOU
nocyenoBarenbHOCTU.  BHyTpenHee crpoenue 3BE€34. CoBpeMEHHbIE NPEICTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJtorMK CoJIHIIa U 3BE3/1. DTaIlbl KU3HU 3BE3I.

Muneunsiii [Iyts — nama [Manmaktuka. [Tonoxxenne u npwkenne Connna B ['amaktuke. Turbt
rajlakTuk. Pajnoranaktuky u kBasapsl. YEpHbIe IbIpHI B SApax ralakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon XaO6na. Pasz0eranue ramaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nsnmyyeHue.

MacrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUIs OTIPEJIeNICHUs TI0JI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOT0 MOIyIIApUS U SIPKUE 3BE3IBL.

Habmonenus B teneckon Jlynsl, maner, Mieunoro I[lyru.

O0o01maruiee NOBTOPEHKE

Ponp ¢u3ukM M acTpoHOMHH B JKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAIBLHON |
THUYECKON cdepax JesATEIbHOCTH YelIOBEeKa, POJb U MeCTO (U3UKM M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpa, pojb (usnueckod Teopun B (HOPMUPOBAHUU
IpescTaBiIeHU 0 Gru3nuecKoi KapTUHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHUI O IPUPOIE.

Me:xnpeameTHble CBSI3U

N3yuenue xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs € Y4€TOM
COJIEp)KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€ll C KypcamMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAyYHOTO TO3HAHUS:
SBJICHUE, Hay4dHbIH (akT, rumore3a, ¢u3nyeckas BEIUYMHA, 3aKOH, Teopus, HaOIOJEHUE,
AKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHUMN, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HUX



MPOEKIIMM HAa OCH KOOpPJUHAT, CJIO)KEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTApHbBIX (YHKIIH,
MIPU3HAKU [10/100MsI TPEYrOJIbHUKOB, OIPEIeTICHHE IIOMAAN IIOCKUX GUryp u oobéMa Tel.

buonozus: snexTpuyeckue SBIEHUS B KUBOW MNpUpPOJE, KoyieOaTelbHbIE JABM)KEHUS B
KUBOI NpUpOJie, ONTUYECKUE SIBJIEHUS B JKUBOM MNpHUpOJE, NCHCTBUE paJualuy Ha KUBBIC
OpraHU3MBl.

Xumusa: CTpOEHHE AaTOMOB U MOJIEKYN, KpUCTaJLIMYecKass CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHusl KPUCTAIUIMUECKON PEeIETKH, CIIEKTPAIbHbIN aHaIu3.

l'eoepagpus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJI€)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MIOBEPXHOCTHU, IIPEJICKA3aHNE 3EMJIETPSICEHU.

Texnonozus: TMHUN DJIEKTPOIIEpeaay, TeHepaTop MEePEeMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
MHAYKIIMOHHAs Te4yb, pajap, paJuoONpUEMHMK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN arnapar, BOJIOKOHHAas ONITUKA, COJTHEUHas Oarapest.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne ydebnoro mpeamera «dusuka» Ha ypoBHE CpeaHEro ooOmiero oOpa3oBaHHS
(6a30BBIII  ypOBEHB) JOJKHO  OOECHEYHTH JOCTIKCHHE  CIACAYIOMHNX  JIMYHOCTHBIX,
METanpeIMETHBIX B IMPEAMETHBIX 00pa30BaTEIIBHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JlnuHoCTHBIE pe3yabTaThl OCBOCHUs y4eOHOTro mpeamera «Du3uka» TOKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYy4arOImIUXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEU
MO3UIHUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlMW, TIO3UTUBHBIX BHYTPEHHUX
yOCXKIEHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
paclIMpEeHUE KU3HEHHOTO ONbITAa W ONbITA JIEATEIIBHOCTH B IPOLIECCE pean3aldd OCHOBHBIX
HANpaBJIECHUN BOCIIUTATEIILHON IEITEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHcKoro BOCIMTAHMS:

chOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMHM OOYydYalOIIEroCs KakK AaKTUBHOTO |
OTBETCTBEHHOTI'0 WJIEHA POCCUICKOI0 00IECTBa;

MPUHATAE TPATUIIMOHHBIX OOIIEYEIIOBEUECKIMX T'YMAHUCTUYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITEIBHOCTh B HWHTEpPECax TPa)kKAaHCKOTO OOIIECTBa,
Y4acCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHME B3aUMOJICUCTBOBATh C COLIMAJIbHBIMA HMHCTUTYTaMHM B COOTBETCTBUH C UX
(GYHKIUSIMHU ¥ HA3HAUYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM M BOJIOHTEPCKOU JAECATEIbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKONU UICHTUIHOCTH, MATPUOTH3MA;

LIECHHOCTHOE OTHOILIEHHE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSM POCCUHUCKUX
YU€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OILICHMBATh CUTYAllMIO W MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTUPYAICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE€ B ACATEILHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

ACTETHUYECKOE OTHOUIEHHUE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil HayKe;

5) TpyA0BOro BOCIIUTAHMS:



UHTEpEC K pa3inyHbIM chepam npodecCHOHATBHONW JEATENbHOCTH, B TOM 4YHCIIE
CBSA3aHHBIM C (U3MKOM M TEXHHMKOH, yMEHHME COBEpIIaThb OCO3HAHHBIK BHIOOp Oyayiei
npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHHIO M caMOOOpa3oBaHHIO B oOmacTu (pU3MKu Ha
MPOTSKEHUU BCEH KU3HH;

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYpbl, OCO3HaHHME TIJ00aJbHOIO XapakTepa
9KOJIOTMYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBJICHUE NICUCTBUM B OKPYKAIOUIEH CpEle Ha OCHOBE 3HAHUS
LeJIeN yCTOWYMBOIO Pa3BUTHUS YEIIOBEUECTBA,

paciiupeHue OImbITa JEATEJIbHOCTH SKOJOIMYECKON HaIlpaBJI€HHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 IMO3HAHUSA:

c(OpPMUPOBAHHOCTL  MHMPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3NUECKON HAYKU;

OCO3HAHHE LIEHHOCTU HAayYHOW JEeSTEJIbHOCTH, FTOTOBHOCTH B Ipoliecce M3ydeHus (pusmku
OCYILIECTBIISAITh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO IeATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIEe yHUBeEpPcaIbHbIe yueOHbIE el CTBHSA
Ba3oBble 1ornyeckue aeicTBUs:

CaMOCTOATENBHO (POPMYyIMpOBaTh U AKTYaJIU3UPOBATh IpOOJIEMY, paccMaTpHUBaTh €€
BCECTOPOHHE;

ONPEENATh LENIU AeSTeIbHOCTH, 33JaBaTh apaMeTPbl U KPUTEPUH UX JTOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3HMUECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUs IPOOJeMbl ¢ YIETOM aHAJIU3a UMEIOIIMXCS MaTepUaJIbHbIX
1 HeMaTepuaibHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€STEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OLICHUBATh PUCKHU MOCIEACTBUM NESATENBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSIX pEaAlbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBble ncciaenoBare/ibckue AeicTBUS:

BJIQJIETh HAay4YHON TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATHUSAMH M METOAaMH (PU3NUYECKOU
HayKH;

BJIQJIETh HABBIKAMM Y4€OHO-HCCIIEIOBATENbCKOW U MPOEKTHON NESATENIbHOCTH B 001acTu
(Gu3KUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pELICHUs 3a]a4
(bu3NYECKOTO0 COJIepKaHusl, MIPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJIETh BUJAMH JESITEIBHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHHMIO B pa3IMYHbIX Y4YEOHBIX CUTyalMsX, B TOM YHCIE MpU
CO3JaHUU Y4EOHBIX ITPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHbIE CBSI3M U aKTyalIU3UpOBaTh 3a/ady, BbIJIBUIATh
rUNoTe3y €€ pelieHHsl, HAaXOJIUTh apryMeHThl JJs J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJYUYECHHbIE B XOJI€ PELICHUS 3a/1a4K Pe3yNbTaThl, KPUTUYECKU OLIEHUBATD
UX TOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENIbHON 1€ATENbHOCTH, B TOM
quclie IPU U3YYEHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;



YMETb MEPEHOCUTD 3HAHUSI 110 PU3UKE B IPAKTUUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX [IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTMHAJIBHBIE IOIX0/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33J]a4H, AOIYCKAIOIINE aJIbTePHATUBHBIE PEIICHHUS.

Patora ¢ undopmanmueii:

BJIQJIETh HABbIKAMU MOJYy4eHUsS MHGOpManMU (HU3NYECKOTO COJACPKAHUS U3 MCTOUYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYILECTBISATh IIOUCK, AaHAJU3, CHCTEMAaTU3alUi0 |
MHTEpPIIpEeTAN0 HHPOPMAIIUU PAa3IUYHbIX BUJIOB U (JOPM IPEICTABICHNUS;

OLICHUBATh JJOCTOBEPHOCTh HH(POPMAIUY;

HCIO0JIb30BaTh CPEICTBA MH(MOPMAIIMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTMH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPIraHM3AlMOHHBIX 33Ja4 C COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHusi, PaBOBbIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011acHOCTH;

co3ZaBaTb TEKCThl (DU3MYECKOr0 COJAEpPKAHMUSI B pPANIUYHBIX ¢opMarax ¢ Yyu€Tom
Ha3HaueHus: HHpopMalMM ¥ LEJIEBOM ayAUTOpUH, BbIOMpas ONTHUMalbHYIO (opmy
MIPE/ICTaBICHUS U BU3yaIH3al1u.

KoMMmyHukaTuBHbBIe YHUBepcalbHbIe y4eOHbIe 1elCTBHUSA:

OCYILIECTBIISATH OOLIEHNE HAa ypoKaX (DU3UKU U BO BHEYPOUHOM AEATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallMil U CMAr4aTh KOH(INKTHI,

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHSI C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHINBUIyalbHOU pabOThI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI ¢ y4éTOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0OTO WICHA KOJIJIEKTHBA;

IIPUHUMATh II€JIM COBMECTHOM JAEATEIBHOCTH, OPraHU30BBIBaTh M KOOPAUHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHHUIO: COCTaBJIITh IUIAH JIEUCTBUM, PacHpeiessiTb POJid C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3y/IbTaThl COBMECTHOI pabOThI;

OILICHMBATh KaYECTBO CBOETO BKJAJa M KaXJ0r0 yYaCTHMKA KOMaHJbl B OOLIUHN pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE NPOEKTHI, OLICHMBATh UAECU C IO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B pPaA3JIMYHBIX CHUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOPaKE€HUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJlbHbIe YUeOHbIe JeliCTBUS
Camoopranmu3amnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh I[O3HABATEIbHYIO JACSITEIbHOCTh B 00JAaCTH (U3HKU U
aCTPOHOMMUH, BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYJIHNPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTABJISATh IJIaH PEIICHUs Pacu€THBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBINIOJIHEHUSI TPAKTHYECKON paboThl € y4€TOM MMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTo MpeAMEeTa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO H TIPOSIBJICHUIO JSPyIMIMH B 00JacTH  (PHU3MKH,
MTOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTH KOPPEKTHUBHI B JEATEIHHOCTH, OIICHWBATH
COOTBETCTBUE PE3YJIHTATOB LIEJISM;

BJIQJICTh HABBIKAMH TIO3HABATEILHON PEQIICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBHI
Y MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

WCIIOJIb30BaTh MPUEMBI PEQIICKCUU TSI OIIEHKH CUTYaIllU, BBIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PHUCKH M CBOEBPEMECHHO IIPUHUMATH PEIICHUS 110 MX CHUKCHHIO;

MPUHUMATh MOTHBBI M @pTYMEHTHI IPYTHX TPH aHAIH3E PE3yJIbTaTOB JICITCILHOCTH,

MIPUHUMATD €051, TOHUMAasi CBOM HEJIOCTATKU U JOCTOWHCTBA;

MIPUHUMATh MOTHBBI M @pTyMEHTHI IPYTHX IIPH aHAIN3E PE3yIbTaTOB JICATCIIEHOCTH;

MPU3HABATh CBOE MIPABO M MPABO APYTUX HA OMIMOKH.

B nporiecce moctmkeHns TMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI TPOTPAMMBI TI0 (PUBUKE IS
YPOBHSI CpeHEero 001Iero o0pa3oBaHus y 0OYyJarONIUXCSl COBEPIICHCTBYETCS dMOIIMOHAIBHBIN
WHTEJUICKT, IPEANOJIararonui chopMHUpOBAaHHOCTS:

CaMOCO3HAHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE 3MOLIMOHAILHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B CeO€;

caMoperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MCHCHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTH)KCHHUIO 1M U YCIEeXYy,
ONTHUMHU3M, MHUIIHATUBHOCTH, YMEHHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHHUMATh 3MOIMOHAIBLHOE COCTOSIHHE JApPYTHUX,
YYHUTHIBATh €r0 TP OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAIPHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTUMH
JFOJIEMH, 3a00TUTHCS, IPOSIBIISATh MHTEPEC M pa3pemiaTh KOH(PIUKTHI.

MHNPEJIMETHBIE PE3YJIBTATDBI

K xonuy o6yuenust B 10 kiiacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYyHaIOIIUXCSI YMEHU:

J€MOHCTPUPOBATh HA MpHUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHUU COBPEMEHHON TEXHHKU M TEXHOJOIMH, B MPAKTUYECKOMN
NeSATEIIFHOCTH JIFOJIEH;

YUUTBHIBATh TPaHUIBI NPUMEHEHHUS W3YYEHHBIX (U3MYECKUX MOJENeH: MarephalibHas
TOYKa, MHEepLHUalbHas cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TEJIO, WUJICANbHBIN ra3, MOJAEIU
CTPOEHUS Ta30B, )KUJAKOCTEH M TBEPIBIX TEJ, TOUEYHBIH AMEKTPUUYECKUI 3apsi MPHU pPELICHUU
(bu3nvecKux 3a1ad4;

pacrio3HaBaTh (hu3mMyecKkue sBICHHS (TPOIecChl) M OOBSACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOPUM CTPOCHHs BEUIECTBA M DJIEKTPOJUHAMUKH:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSMOJMHEHHOE [BUKEHHE, CBOOOJHOE TMaJeHue Tell,
NBIDKEHHE TIO0 OKPYKHOCTH, WHEpUHMs, B3auMojaeucTBue Ttei, Auddy3us, OpoyHOBCKOE
NBUKEHHE, CTPOEHUE XUIKOCTEH M TBEPIBIX Tel, WU3MEHEHHE 00bEMa Tea MpPU HarpeBaHUU
(oxytaXkIeHuH ), TEIJIOBOE PaBHOBECHE, UCIIApEHUE, KOHIEHC CAllMsl, [IJIaBIeHUe, KpUCTAJUIU3alus,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHHWE NABJICHUS ra3a IpU €ro HarpeBaHWHU B 3aKPBITOM
COCYyJZE, CBA3b MEXIYy IapaMeTpaMy COCTOSIHUS Ta3a B M30MPOLECCax, JJIEKTpU3aLMs Tell,
B3aMMOJICICTBHE 3apsAJI0B;

ONMCHIBaTh MEXAHMUYECKOE JIBUYKEHHE, UCHOJb3ys (pU3MUecKue BEeIMYMHBI: KOOpIHMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMIIYJIbC Tella, KHHETUYEeCKas
SHEeprusi, NOTEHLMAJIbHAsl HSHEpPrusi, MexaHudeckas paboTa, MeXaHHYecKash MOIIHOCTh; IpHU
ONMHMCAHWU TPABWIBHO TPAKTOBAaTh (PU3MUECKUNM CMBICI HCIHOJB3YEMBIX BEIUYHMH, HX
0003Ha4YEeHHs U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIINYUHY
C IpYrUMH BEIMYUHAMU;



ONKCHIBaTh H3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEJI W TEIUJIOBbIE SBJIEHUS, HUCIOJb3YS
¢usznueckue BEIUYMHBI: [JaBJICHHME ra3a, TeMIeparypa, CpeaHss KUHETUYecKas »SHeprus
Xa0THYECKOTO JIBUYKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI AHEprusi, paboTa rasza, KO3()QUIHEHT MOJE3HOTO NEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONMCAHUU MPAaBUIILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEJIMYMH,
uX 0003HAUeHUss M EIUHUIbl, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JAaHHYIO (U3HUECKYIO
BEJIMYMHY C IPYTMMHU BEJINYMHAM;

ONMCHIBATh M3yYCHHBIE AJIEKTPUUYECKHE CBONCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBJICHUS
(mpo1iecchl), UCTONB3YS (U3UYECKUE BEIMYMHBI: DJIEKTPUUECKUN 3apsf], JIEKTPUUYECKOe TOJe,
HanpspKEHHOCTh  TMOJIA, TOTEHIMall, Pa3HOCTb MOTEHLMAJIOB; IPU ONHCAHUU MPABUIBHO
TpakTOBaTh (U3UYECKUN CMBICI HCIHOJb3YEMbIX BEJIWYUH, MX OOO3HAYEHUS U €JAUHMUIIBI;
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEJIMYUHAMMY;

aHAJIM3UPOBATh (PU3UUYECKUE IPOLECCHl U SIBJICHUS, UCHOJB3Ys (U3MYECKUE 3aKOHBI U
NPUHIMIIBI: 3aKOH BceMUpHOTO Tsirorenus, [, Il u Il 3akonsl HbroTOHa, 3aKOH CcOXpaHEHHs
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPaHEHUs UMIIYJIbCa, MPUHIUI CYNEPHO3ULUU CUJl, TIPUHIUI
PaBHOMNPABUSI MHEPLHAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [A30BbI€ 3aKOHbI, CBSI3b CPEJHEM KHHETUYECKOM SHEPruu TEIJIOBOIO JBUIKEHHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoM, MEpBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAaHEHUS
AJIEKTpUYECKOro 3apsifa, 3akoH Kyiona, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOe BbIPAKEHUE U YCIIOBUSA (TpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIMIIBI ACHCTBUS MAIlIUH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3ianyath yCcIoBHUS UX O€30MMACHOTO MCIOJIb30BaHUS B IOBCEIHEBHOM KU3HH;

BBINIOJIHATh AKCHEPUMEHTHI MO0 HCCIECIOBAaHUIO (PU3NYECKUX SIBJIEHUH M TPOLECCOB C
UCIOJIb30BAHUEM  MpPSIMBIX U KOCBEHHBIX M3MEpPEHMH, npu 3ITOM  (HOpMYyJIupOBaTh
nmpobseMy/3ajadyy W THUMNOTE3y y4eOHOTO OJKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEI0KEHHOT0 000PpYA0BaHMs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYILIECTBIISATh NpPSIMbIE M KOCBEHHbIE H3MEpeHHUs (U3MUECKUX BEJIMYUH, NPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHsT W MCHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
ITOIPEIHOCTEN U3MEPEHNH;

HCCIIEI0OBATh 3aBUCUMOCTH MEXIY PU3NYECKUMU BEIMUYNHAMU C HCIOIb30BAaHUEM MPSMBIX
U3MEpEHuM, IpU 3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (PUKCHpPOBATh pe3yabTaThl MOJYyYEHHOU
3aBUCUMOCTU (U3MYECKUX BEIMYMH B BHUAE TaOMuU U rpaduKoB, JedaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIeJOBaHUS;

coOnrofaTh mpaBuia O€30MacCHOTO TpyAa IPH IPOBEACHUM HCCIEIOBAHUNM B paMKax
y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIEIOBATENIbCKOM U MPOEKTHON JIeATENbHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemath pacy€THbE 3aJaud C SBHO 3aJaHHON (PU3MYECKOM MOJENbIO, HCIOJIb3YS
(u3nyeckue 3aKOHbI U MPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJjaud BbIOUpaTh (PU3NYECKYIO
MOJI€Nb, BBIAEIATh (U3MUECKHE BEIUYMHBI U (OPMYIbI, HEOOXOAUMbIE ISl €€ pEeLIeHHs,
MIPOBOJUTH PAacUYEThl U OLICHUBATh PEAbHOCTh MOJYYEHHOIO 3HaUeHUs (PU3UYECKOI BEIIMYUHBL;

peliaTh KaueCTBEHHBbIE 3aj[aud: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOYKY
PacCyXKJICHUH C OMOPON HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

UCIO0JIb30BaTh IPU peUIeHHMH Y4eOHBIX 3aJad COBpEMEHHble HH(OpMalMOHHbIE
TEXHOJIOTUHU JUIsl TOUCKA, CTPYKTYPHUPOBAaHHUS, MHTEPIpPETALUU M IMpEACTaBIEHUs y4eOHOH M
Hay4YHO-TIONYJISIPHONM HMHGOpMAlMK, IOJYYEHHON M3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJYyYaeMYyIo HH(OpMaIIHIO;

MIPUBOJIUTh MPUMEPHI BKJIa/la POCCUICKUX U 3apyOexHBIX yYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 0ObSICHEHHE MTPOLIECCOB OKPYXKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

HCI0JIb30BaTh TEOPETUYECKUE 3HAaHUS 10 (U3MKE B IOBCEIHEBHOM IKU3HU s
obOecnieueHus 0€30aCHOCTHU IpU OOpallleHrnH ¢ MPUOOpaMH U TEXHUYECKUMU YCTPOUCTBAMH, JJIs
COXPaHEHHUS 3/I0pPOBbs U COOIIOACHUS HOPM SKOJIOIMUECKOI0 IIOBE/IEHUS B OKPYKAIOILEeH cperie;



paboTaTh B rpyNIie C BHIIOJHEHUEM Pa3IMYHBIX COLMAILHBIX POJICH, MIIaHUPOBATh paboTy
IPYNIbl, PAlUOHATIBHO pacHpelnesTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aICKBAaTHO OLICHUBATh BKJAJ KaXKJAOTO0 M3 YYaCTHHUKOB I'DYIIBI B
pellIeHrne paccMaTpUBAaEeMON POOIIEMBI.

K koHny oOyuenus B 12 kjacce mpeIMeTHbIE Pe3y/lbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYyHaIOIIUXCSI YMEHU:

J€MOHCTPUPOBATh HA MpHUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH M TEXHOJIOIMM, B IPAKTUYECKOU
NESITeIbHOCTH JIFOJIEH, LIETOCTHOCTD U €AMHCTBO (PU3MUYECKON KapTUHBI MUPA;

YUNUTHIBATh TPaHUIBl MPUMEHEHUS M3YyYCHHBIX (U3MUECKUX MOJEee: TOYEeUHBIH
AJIEKTPUYECKUI 3apsi, Jyd CBeTa, TOYEYHBIM MCTOYHHMK CBETa, sIEpHAsl MOJENb aroma,
HYKJIOHHAsi MOJI€JIb aTOMHOTO si/ipa MpH pelieHn: HU3nUecKux 3aaay;

pacrno3HaBaTh (U3UYECKUE SBJIEHMS (MPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKU: 3JEKTpUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MAarHUTHOE JI€HCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
UHIYKLIWS, JACWCTBME MAarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM M JABWXKYIIMKCS 3aps,
AJIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE,
nperomiieHue, uHTepdepeHus, Audpakuus U TMOJSpU3alMs CBeTa, JAUCIEPCHs CBETa,
dboTornekrpuueckuit 3hdext (PpororddexT), cBeToBOE AaBICHIE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/ia, ECTECTBEHHAs U UCKYCCTBEHHAs paJMOAKTUBHOCTb;

ONMCHIBATh M3yYCHHBbIE CBOMCTBA BeEIIECTBA (JIEKTPUUECKHUE, MArHUTHbIE, ONTUYECKUE,
AJIEKTPUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPell) U AJIEKTPOMATHUTHBIE SIBICHUS (TPOLIECCHI),
UCHOJIb3YSl (U3MYECKUE BEIUYMHBI: DJJIEKTPUYECKUN 3apsl, CHUJla TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIICHNE, PA3HOCTDh MOTEHIIMAJIOB, AIEKTPOABIKYILAs CUJIa,
paboTa TOKa, MHAYKLUHS MarHUTHOro moJid, cuia Ammnepa, cuna JlopeHua, UHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MepHoJ M 4acToTa KosieOaHUil B
KoJiebaTelbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOLIECCE TAaPMOHUYECKUX DJIEKTPOMATHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSHHME W ONTHYECKas CHJIa JIMH3bI, MPU OMNHMCAHUU IPABUIIBLHO
TpakTOBaTh (DU3UYECKUN CMBICI HCIHOJb3YEMbIX BEJIMYMH, HX OO0O3HAU€HUS U EIUHUIIbI,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLINE TAaHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BEIMYUHAMU;

ONKCHIBaTh M3YyYEHHbIE KBAHTOBbIE SBJICHHMS W IPOLECCHl, HUCHOJb3YsS (PU3UUECKHE
BEJIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPrus U
UMITyJbC (OTOHA, IMEpUOJ IoJIypacmazna, SHEPrusl CBSI3M ATOMHBIX SJep, IpU OMHCAHUU
MpPaBWJIbHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIHOJIb3YEMBIX BEJIMYMH, UX OOO3HAUECHUS U
€IMHULIBI, YKa3bIBaTh (OPMYJbl, CBA3BIBAIOLIME JNAHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMH, BBIUUCIIATH 3HAaUCHHUE (PU3HUECKOMN BEJIMYMHBI;

aHAJIM3UPOBATh (PU3UYECKUE IPOLECCHl U SIBJICHUS, UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U
npuHOUNBL:  3akoH Owma, 3aKOHBI IOCJIEOBATEIBHOTO M MapauIeIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKkoH JJIEKTPOMAarHWTHOW  HWHIYKUHH, 3aKOH
MPSIMOJIMHEHHOTO PACIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHHUS CBETA, 3aKOHbI INPEIOMIICHHS
cBeTa, ypaBHeHMEe OWHmITeHHa 11 (oTodddekra, 3aKOH COXpaHEHUS DSHEPruu, 3aKOH
COXPAaHEHHUs HMIIYJIbCA, 3aKOH COXpPaHEHMs O3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOro 4ucia, nocryinatsl bopa, 3akoH paglMOaKTHBHOIO pachaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHMYeCKOE€ BBIPAKEHHUE M YCIOBUS (TpaHHULIbI,
00yacTi) NPUMEHUMOCTH;

ONpEJENATh HANpaBICHUE BEKTOPAa MHIAYKIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATH N300paKeHHE, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOU JIMH301;



BBITIOJTHATh JKCIIEPUMEHTBI 10 HWCCIIEIOBAHUIO (PU3MUECKUX SBICHUH M IPOIECCOB C
WCTIOJ30BAHMEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHHH: TpH ITOM  (HOpMyIHpOBaTh
nmpobseMy/3ajadyy W THUMNOTE3y y4eOHOTO OJKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUSs, POBOJAUTH OIBIT M (POPMYIHUPOBATH BBHIBOJIBL,

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIC HW3MEPECHUS (PHU3UYECKUX BEIWYHH, TPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEpPEHHsS W HCIIOJIB30BaTh WM3BECTHBIE METOMIBI OIEHKH
ITOTPEITHOCTEN U3MEPEHNH;

MCCIIEZIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIIMYHMH C UCTIOJIH30BAHUEM IPSIMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTH
GU3NYeCKUX BEIMYMH B BHJIE TaOIUI] W TpapuKoOB, AENaTh BBIBOABI 10 pe3yJbTaTaMm
WCCIICIOBAaHUS;

coOioaThk mMpaBmiia OE30MacHOTO Tpylda IPH TPOBEICHHH HWCCICIOBaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, y4eOHO-HMCCIIEOBATENILCKOM W TPOEKTHOW  JEATEIBHOCTH C
WCTIOJIb30BAaHNEM H3MEPUTEIBHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000PYIOBAHHUS;

pemaTrh pacuy€THBIC 3aJadyd C SBHO 3aJaHHON (U3NYECKOH MOMIETbI0, HCIIONb3Ys
¢du3nvecKkre 3aKOHBI U MPHHIINAIBI, HA OCHOBE aHAIN3a YCIOBHUS 33/1a4l BBIOUPATh (PU3HUYECKYIO
MOJIeNb, BBIICNATH (PU3MUYECKHE BETUYMHBI W (OPMYNBI, HEOOXOIUMBIE il €€ pelIeHus,
MIPOBOJIUTH PACUETHI M OIICHUBATH PEATbHOCTD TOJTyUYE€HHOTO 3HaYCHUsT (PU3NIECKON BEITUUNHBL;

pemaTh KayeCTBEHHBIC 33a/a4d: BBICTPAWUBATh JIOTHUYECKH HETPOTUBOPEYMBYIO IICTIOUKY
PacCyXKJICHUH C OMOPON Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

UCTIONB30BaTh TIPU PEHICHWH YYEeOHBIX 3aJad COBpEMEHHbIE HH(OpPMAIOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAMUA M TPEJCTABICHHUS y4eOHOW W
HAYYHO-TIONMYJISIPHOW WHGOPMANWK, TOJYYCHHONH W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATH MMOJTydaeMyl0 HHPOPMAIIHUIO;

OOBSICHATH MPUHIUIIBI JCWCTBUS MAIlIMH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHSI MX 0€301TaCHOTO MCTIOIh30BAHUS B IIOBCETHEBHON KHU3HH;

MPHUBOANTH NMPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX YYEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00OBSICHEHHUE MTPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCTIONb30BAaTh TEOPETUYECKHE 3HAaHUS 1O (U3WKE B TOBCEAHEBHON JKHM3HU IS
obecnieueHus 0€30aCHOCTHU IpY 0OpallleHNH ¢ MPUOOpaMH U TEXHUYECKUMU YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOIIOJICHHUS HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B rpyIie ¢ BHIIOJHEHUEM PA3JIMYHBIX CONMANTBHBIX POJICH, TNIAHUPOBATh paboTy
TPYIIBL, pAalMOHAIGHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTH B
HECTaHIAPTHBIX CUTYAIMAX, a[JeKBATHO OLICHWBATh BKJIAJ] KAKIOTO M3 YYaCTHHKOB T'PYIIIHI B
pereHue paccMaTpuBaeMon pOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne || HammeHoBaHue pa3fenoB u ‘ KonnuecTBo yacos DOnekTpoHHbIE (IU(PPOBLIL) OcHOBHBIE BUJIBI pa0OTHI C YIETOM
n/m TEM TPOTPaAMMBI Beero| Kontponsmeie | IlpakTideckue oOpa3oBaTelbHbIE PECYPChI MIPOTPaMMBI BOCITUTAHUS
paboThI paboThI
‘Pame.n 1. ®PU3UKA U METO/JbI HAYUYHOTI'O ITO3HAHUS ‘
1.1 ||®u3uka 1 METOABI HAYYHOTO 2 bubnnorexa [JOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasjeny H 2 H ‘
IPaszen 2. MEXAHUKA |
2.1 ||[Kunemaruka 5 bubnuorexa [JOK Uac oOmenus «Ilouemy Hano
https://m.edsoo.ru/7f41bf72 3HATh IpaBUIa TIOPOKHOTO
TIBUKCHHSI,
2.2 ||[dunamuka 7 bubnuorexa [JOK ®usnueckuit mapadon «Cura,
https://m.edsoo.ru/7f41bf72 Macca — 3TO 3/I0POBBE M KPacoTay
2.3 ||3aKkoHBI COXpaHEHUs B 6 1 1 bubnuorexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pa3jeny H 18 H ‘

‘Pameﬂ 3. MOJIEKVJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 ||OcHOBBI MOJIEKYSIPHO- 9 1 bubnuorexa [JOK VYpok-uccnenosanue «TemnoBbie
KMHETUYECKOU Teopun https://m.edsoo.ru/7f41bf72 IIPOLIECCHI Ha KyXHEY,
3.2 ||OCcHOBBI TEPMOIMHAMUKH 10 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHble COCTOSHUS 5 bubnnorexa [JOK ypok KoH(pepeH1us «Mbl B
BenecTBa. Ma3oBble MEPEX0/Ibl https://m.edsoo.ru/7f41bf72 npoeccun»
Hroro no pazneny H 24 H

Paznea 4. JIEKTPOJANHAMUKA




Ne || HammeHoBaHue pa3fenoB u KonnuecTBo yacos DOnekTpoHHbIE (IU(PPOBLIL) OcHOBHBIE BUJIBI pa0OTHI C YIETOM
n/m TEM IIPOrpaMMBbl Beero| Koutpomshbie | Ilpaktiueckue oOpa3oBaTelbHbIE PECYPCHI MIPOrpaMMbl BOCIIUTAHUS
paboThI paboThI
4.1 ||9nexTpocraTuka 8 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 paszeny H 22 H
‘PCSGPBHOC BpEMsl H 1 H H H H
OBIIEE KOJIMYECTBO YACOB || 51 3 3
1O ITPOI'PAMME
11 KJIACC
Ne HaumeHnoBanue pa3fenoB U TeM ‘ Konnuectso uacos OnexkTpoHHbIE (LU(POBBIC) OcHOBHBIE BUBI PA0OTHI C yIETOM
n/m nporpaMmbl Bceero KOHTpOJ'ILHLIe HpaKTI/I‘{eCKI/Ie 06paSOBaTeJ’ILHLIe PpeCypChL nporpaMmbl BOCITUTAHU L
paboTsI paboTsI
Paznen 1. DJIEKTPOINUHAMUKA
1.1 |TTocTrostHHBIN 3MeKTpUYecKuii Tok. | 12 1 3 bubmmorexa [IOK Becenpr mo Teme «boprba ¢
Toxu B pa3nmuyHBIX Cpeax https://m.edsoo.ru/7f41bf72 TEPPOPU3IMOM
1.2 ||[MarauTHOE MOJe€. 11 1 3 bubmuoreka [JOK Becenpl mo TemMe « DKOHOMHMS
DNEeKTpOMarHUTHAasI HHYKIIHS https://m.edsoo.ru/7f41c97c pecypcoB, KOTOpbIE HEOOXOUMBI JIsI
KUZHU
‘I/ITOFO 0 pa3geny H 33 H

‘Pame.ﬂ 2. KOJIEBAHUSA 1 BOJIHBI

2.1 ||MexaHHUYECKHE U 9 1 bubmuoreka [JOK
AJIEKTPOMAarHUTHBIE KOJIeOaHus https://m.edsoo.ru/7f41c97c

2.2 ||MexaHHYECKHE U 7 1 bubmuoreka [JOK
AJIEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41c97c

PesepBHOE Bpems H 2 H H H H




Ne HaumeHnoBanue pa3fenos U TeM ‘ Konunuectso uacos OnexkTpoHHbIE (LU(POBLIC) OcHOBHBIE BUBI Pa0OTHI C yIETOM
n/m IPOrpaMMBbl Beero|| Kontpombibie || [paxtuueckue o0pa3oBaTeNbHbIE PECYpPCHI MIPOrpaMMBbl BOCITUTAHHS
paboTsI paboThI

OBUIEE KOJIMYECTBO YACOB IIO || 51 3 7

[MPOI'PAMME

12 KJIACC

Ne || HaumeHoBaHue pa3fenoB U TEM ‘ Konnuectso uacos OnexkTpoHHbIE (LU(POBLIC) OcHOBHBIE BUBI Pa0OTHI C YIETOM IPOrpPaMMBbI
n/m MIPOrpaMMBbl Beero|| Konrponshsie | Ipakrnueckue 00pa3oBaTeNbHbIE PECYPCHI BOCIIUTAHUS

paboTsI paboTsI
‘Pa3lle.11 1. KOJIEBAHUSA U BOJIHbBI ‘
1.1 ||OnTrka 10 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

MToro mo pasneny | 10 | |

‘Pameﬂ 2. OCHOBBI CIEIIUAJIBHON TEOPUH OTHOCUTEJIBHOCTH

2.1 ||OcHOBBHI CIlEIHATBHOM
TEOPHH OTHOCHTEIILHOCTH

4

1

bub6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pa3feny

L4 ]

‘Pame.ﬂ 3. KBAHTOBAS ®U3UKA

Hroro no pazneny

3.1 ||[DnemMeHTBI KBaHTOBOM 6 bubmumorexa [IOK Juckyccus «SIBienusi, OKpy>Karomiie Hac »
ONTHKHU https://m.edsoo.ru/7f41c97c
3.2 ||Crpoenue atoma 4 bubmmoreka [JOK Ypoxku 6e3onacuoctu «IloaroTtoBka K
https://m.edsoo.ru/7f41c97c neiictBusim B UC».
3.3 ||AToMHOE 5171pO 5 bubnnorexa [JOK W3ydeHue xKu3Hb U paboTa yUEHBIX,
https://m.edsoo.ru/7f41c97c CBSI3aHHBIE C SIBJICHUEM PAJIUOAKTUBHOCTH.
s ]




Ne || HaumenoBaHue pa3fenoB U TEM ‘ KonunuectBo uacos ‘ OnexkTpoHHbIE (LU(POBBIE) OcHOBHBIE BUBI Pa0OTHI C YIETOM MPOrpPaMMBbI
n/m nIporpaMmbl Bceero KOHTpOJ'ILHLIe HpaKTI/I‘{eCKI/Ie 06p330BaTeHLHLIe peCypChL BOCIIUTaHHUA
paboTsI paboTsI
‘Pa?.[le.n 4. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU ‘
4.1 || DneMeHTBI aCTPOHOMHH H 7 1 bubmmorexa [IOK I"arapunHckmii ypok «KocMoc psigom ¢
acTpoU3UKH https://m.edsoo.ru/7f41c97c HaMW», YPOK - myreniectBue «[ anakTukm»
‘I/ITOFO 10 pasjeny H 7 H ‘
‘Pa?.[le.n 5. OBOBIIAIOIIEE IOBTOPEHHUE ‘
5.1 ||O6o06maroIiee MOBTOPEHHE 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c

[WToro o paszeny | 2 | |

‘PezepBHoe BpeMsl 1 H H H H ‘

OBIIEE KOJIMYECTBO 43 4 7
YACOB I10 ITPOTPAMME




YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30OBATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

1. ®usuka, 10 knace/ Msakumes I'.4., IletpoBa M.A., Crenanos C.B. u npyrue,
OO6111eCcTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuiMoHepHOE
obmectBo «M3narensctBO «lIpocBenienue»

2.®wuzuka, 11 knace/ Makumes I'.4., [TetpoBa M. A., Yronsaukos O.C. u npyrue,
OO6111eCcTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuiMoHEepHOE
obmectBo «M3narensctBO «llpocBenienue»

METOIUYECKHUE MATEPHUAJIbI IJIS1 YUUTEJIA

1. Pabouas nporpamma no ¢usuke 10-11 knace Jluaus YMK Msxkumesa OI'OC.
[Tox penaxuueit M.A. Tletposoit, M.I'. KynukoBoit — M.: «JIpoda», 2019 r.

2. ®uzuka (6a30Bb1it ypoBeHs) 10 Msxkumes I'.41., [TetpoBa M.A. — M.: «Zlpoday,
20109r.

3. ®usuka (6a30BbIil ypoBeHs) 11 Msaxkumes I'.41., [TetpoBa M.A. — M.: «lpoday,
20109r.

4. 3amaunuk A. I1. PeimkeBuy, @usnka 10-11 — M.: «Ipodar, 2017r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Google Knacc (pusuxa 7 — 11 xmacc)
https://edu.google.com/products/classroom

2. Poccuiickas anexktpoHHas mkoia (dpusuka 7 — 11 kmaccern)
https://resh.edu.ru/subject/28/7/

3. ®oxkchopa (puzuka 7 — 11 knaccol) https://foxford.ru/courses/
(https://foxford.ru/search?q=¢du3zuka+7+xknacc)

4. O6pazoBarenbHbiit optas « MHPoypok» (husuka 7 — 11 knaccer)
https://iu.ru/video-lessons?predmet=fizika

5. O0pa3oBaTenbHbIN opTan «Bumeoypokun https://videouroki.net/;
6. "OtkpbiTas puszuka" http://www.physics.ru/



