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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peamu3ylOIIMX OCHOBHbBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k mIaHUPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompexpenstorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKH HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3yabTaThl OCBOSHHS Kypca (QU3UKHU: TUIHOCTHBIC, METAIPEIMETHBIE, TPEeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUpPYEMbIE PE3YNbTAaThl OCBOCHUA Kypca PU3MKHU HAa 6230BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e coaepxanue yuyeOHoro mpeamera «Pu3ukay mo rogam o0ydeHuHs.

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTyMAas B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAHHI 00 OKpYXKarolleM MHpE.
HIkonbHbI Kypc (HU3HKH — CHCTEMOOOPA3yIOUMIMA Uil E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, ouonoruei, usmdeckor reorpadueit u actpoHomueit. Mcnonp3oBaHue U akKTHUBHOE
nprUMeHeHHe (pU3NYecKUX 3HaHUM ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yuenne Gpu3nku BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTeCTBEHHO-HAYUYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAYYHbII METOJ] MO3HAHUS MTPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAaHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCS TOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npenmnosaraet 3HakOMCTBO C IITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peaan3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PM3MKHM Ha YpPOBHE CpeaHero odmiero oOpa3oBaHuUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).
CucTteMHO-IeATEIbHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
($U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHMPOBAHMS U OCHAleHUa Kabuneta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHUE YAENSETCS PELISHUIO0 Pacu€THBIX M KaueCTBEHHBIX 3ajad. [Ipu stom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK W HMHTETPUPYS 3HAaHUSA U3 pPa3HbIX pa3fenoB. [lis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecrneueHnI0 yaeOHOro Tpoliecca 0a30BbIid ypPOBEHB Kypca (PU3UKH Ha YPOBHE CPEIHET0 O0IIETO
00pa3oBaHMs JOJKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PU3MKU WIM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOTO Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KNKe yUYeHUYECKUX MPaKTUUYECKUX padoT U IEMOHCTPAIMOHHOE 000pYA0BaHNUE.
JleMoHCTpaliioOHHOE 000py/I0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIM.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PAabOT (GopMmMupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LHU(POBBIX MPHUOOPOB, a TaKke
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
TIPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;



dbopMupoBaHrUe yMEHUN OOBACHATH SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POJIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTkeHre 3TUX Iesedl oOecreunBacTcsi pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHHUKA 00 OOIIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
buU3MYECKUX SBJICHWA B TPUPOJE W IS NPUHATHS TPAKTHUYECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

OCBOEHHE CIIOCOOOB pEHICHHs pPAa3IMYHBIX 33Jad C SBHO 3a/JlaHHO (u3mueckoit
MOJIEIIBIO, 3a/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3/JaHne (PU3NYECKOi MOJIeNH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIAJICHUEC METOJIaMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3UUICCKHUX
OKCIICPUMEHTOB, aHAllM3a W  HWHTEpIpeTanud  WHOOPMANUU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESTCIILHOCTH.

Ha w3yuenue ¢usuku (06a30BBI YPOBEHb) Ha ypOBHE CpEIHEro OOMmIero 00pa3oBaHUS
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JENIaeT BHIOOP MpPOBEACHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunsie Meroasl Mmo3HaHUSA OKpyXkaroiiero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunple rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH HU3UUECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBUSI.

Poip m Mmecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU JEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXaHMuecKoro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneriHoe nBvxeHue. JIBH)KEHME MATEpUATIBHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMuTEeNNbEHOE YCKOPEHHUE.

TexHU4ecKkne yCTpOUCTBa U PAKTUUYECKOE PUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXKIY YTSIMU, MPOUAEHHBIMH TEJIOM 3a IOCJIe1I0BATEIbHbIE

paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenune ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.
N3yueHne ABMKEHUS Tena, OPOIIEHHOTO0 FOPH30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCUETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHHME CUII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AeopMarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOGCONMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUIECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TeMmIepaTrypa Kak Mepa CpeaHel KHHETHYeCKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bble 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, H30X0pa,
nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogensb onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, nirocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UEATLHOTO ra3a, H30MpOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3[AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3MeHeHus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEprHsi 0AHOATOMHOI'O
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHenHue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL 1EeHCTBUS TemI0oBbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
Teru10BbIX MamuHax. KoagduiueHt nonesnoro neictsus rernaooit MamuHbl. [ukn Kapho u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpruu Tejla MpPU COBEPIICHUH pabOThl: BBUIET MPOOKH W3
OYTBUIKH TIOJ] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHACH caus. Mcmapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamipl. CoBpeMeHHbIE MaTepuanbl. [lmaBieHue W KpUCTALIM3AIMs. YAeabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

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

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPCMCHHBIX MAaTCpUaIOB, B TOM YUCJIC HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKH U IOTYTIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO0 3aps/ia.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuu
IEKTPUYECKUX MOJIEN. JIMHUN HANPSKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenuuanos. [IpoBonHuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM 1oJe. JlusnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH TUNIOCKOTO0 KOHJEHCATOpa OT IO/ IJIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUYHUKH TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pa6ota anexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37E€KTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh CONTPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4YeCKre yCTPOMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

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

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTHBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoIBHXKYIIEH CUIIbI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, THHEWHAs QyHKIUs, mapabosa, runepbona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U MX MPOEKIUU Ha OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupone, nuddysus, ocMoc, Termioo0MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEaIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBA TBEPIBIX TEJ, JKUIKOCTEM M Tra30B, 3JIEKTPUUECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

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

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKYM, HCIOJb30BAaHME 3aKOHA COXPAaHEHHUs HMITYJbCa B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEepHaJloB, ¥  HAHOTEXHOJOTMH,  D3JEKTPOCTaTHYeCKas  3alluTa,  3a3eMIJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMoaeiCTBHME NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
MHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, €€ Moaynb W HampaBleHHE. /[[BHKeHHE 3apsOKEHHOM YacTULBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIHH.
DIIEKTPOABMKYILAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anekTpuyeckoe moiie. DNEKTPOABIIKYIAs CUila HMHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOWHIYKIUH. DJIEKTPOABIKYILAs CHJIA CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE MAarHMTBHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX IMPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

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

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmMpoOMazHUNHbIE KOJ1€OAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBpaiiienue sHepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBiaeHue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIpousBoactBo, nepegaya U NOTpeOIEHUE BSIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHE: DIJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUeCKUi
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmronenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbvle 60JIHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl IMarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

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

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipuzalus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

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

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBaromme JUH3bL. ToHKas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJII0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tomsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBerta.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOMCTB N300payKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPHH OTHOCHTEIBHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl crienuaibHOM TEOpUH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTH MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusznka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dportodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

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

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3ITYYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILIKE CI0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
Omnsitel Pesepdopna nmo onpeneneHuio coctaBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU HA JKHUBbIE OPTaHU3MBI.

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

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usinyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BuTUs actpoHomMui. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMHUH.



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

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpaJIbHbINA KIacCc — CBETUMOCTbY. 3BE3/1bI INIaBHOM
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHHs MOJI0KEHHs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Hs
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax JAesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3MKHU U aCTPOHOMMH B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usumku 06a3zoBoro ypoBHS B 11 Kiacce OCYyIIECTBISIETCS C y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, rumores3a, (Qu3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEeHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHble TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBUE paJliallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

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

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTAM POCCHHCKOro  OOIIecCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IIPOLECCE Pealu3allii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHUCTUYECKHX W JIEMOKPATHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTro OOILIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMEU 1 Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEPEC K Pa3IMYHbIM cepam MpodecCHOHANBHOI 1eATEIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEepIlIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO00AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAyYHOH J1eATeIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUECHUS (DU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble Jiornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aAKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOLINXCS MaTepUAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUAX peajJbHOr0, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BJIIJICTh HaBBIKAMHU YYEOHO-HUCCIEAOBATEIILCKON M MPOEKTHOU NEATEILHOCTH B OOJAcTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHJAMH JCSTEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEpPIpETaIlnu,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI JJIs JOKa3aTeJIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHU 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHOMN JACATEIHHOCTH, B TOM
YUCJIe PU U3yYeHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh NMEePEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAECITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTh MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYHIECTBISATh IOHUCK, aHaJlIM3, CHUCTEeMAaTH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OpPraHuM3allMOHHBIX 3aJa4d C CO6HIOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HTHPOPMALIUH U 1IeJICBOH ayIUTOPHH, BEIOUPast ONTUMAIIbHYIO (hopMy mpecTaBIeHUs
U BU3YaJIU3allHiH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYAI[Mi U CMSATYATh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM S3BIKOBBIX
CPECTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHANBUAYAIbHON paObOTHI,

BBIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJ10T0 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEHUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIaH JEHCTBUM, pACTIPEAEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXJIOT0 y4YaCTHHMKA KOMaH/bl B OOIIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIMUHBIX CUTYallUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAaH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;
pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MMPEOYTCHUIH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHUE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIIMH B 00J1aCTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUU;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB ACITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce AOCTHXKEHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MTPOTPaMMBbI IO (PU3HKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHOW Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBaTh €ro MPHU OCYIIECTBICHUN OOILIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
NeATeIILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (QHU3NYECKUX MOJeNel: MarephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUUECKHUM 3apsA] IPU PELICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, muddy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX Tell, K3MEHEHNE 00bEMa Tell IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJEHCAlMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJeiCTBHE
3apsoB;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
myTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHiia, UMIYJIbC Telld, KHHEeTUYeCKas
DHEprusi, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (PU3UYECKYIO BEIIMYUHY C JIPYTUMHU
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHUS M EAUHHIIBI, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIINE HAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3sHOCTh IMOTEHUHUANOB; TpPU OIKCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SBIICHUS, UCIONB3Ysl (PU3NYCCKUE 3aKOHBI H
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOTIPABHS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TCOPUIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW DHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIIOBUS (TPaHUIIbI, 00JaCTH ) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIEOBAHUIO (PU3UYECKUX SBICHUH M TPOLIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpPMYIHpPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEIUYMH, MPH ITOM
BEIOMpATh ONTUMAIBHBIH CIIOCOO W3MEpPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY GU3MUECKUMU BEIMYUHAMH C UCTIOTIB30BAaHUEM MPSMBIX
U3MEpPEHH, TPU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh Pe3ydbTaThl MOIYYEHHOUN
3aBHCHMOCTH (DH3UYECKHX BEJIMYUH B BHJIC TAOJHI] U TPAUKOB, JIEIaTh BEIBOJIBI ITO PE3yJIbTaTaM
UCCIICIOBAHMS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 OIKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHsI 33/1a4d BEIOUPATh (PUZNUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH ITOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHUl ¢ OOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUU, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJTM3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PM3UKE B MOBCEAHEBHOM KU3HU [ OOECTIeueHus
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

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

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESITENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/I€JIb ATOMHOTO sJIpa MPHU peLIeHUH (PU3NUECKUX 33]1aY;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JIBIKYILIUICS 3apdn,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (Ppororddexr), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOsHWE M ONTHUYEeCKas Cujla JIMH3bI, MPU OMUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPTus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDxoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUUYECKOro 3apsijia, 3aKOH COXPAHEHHS MacCOBOIO YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpeIeIATh HAIpPaBJIICHWE BEKTOpa MHAYKIMHM MAarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHUH: Tpu IToM  (POpMyIupoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANBHBIA CHOCOO H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
buznyecKux BENWYMH B BHAE TaOmuIl W TpapuKOB, JAelaThb BBIBOABI IO pe3ylbTaTam
UCCJICJIOBAHMUS,

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U JIabopaTOPHOTO 000PYAOBAHMUS,

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
dus3nyecKre 3aKOHBI M TIPUHIINAIIB], HA OCHOBE aHAJIM3a YCJIOBUS 3aJIa4¥l BEIOMpATh (PU3UUECKYIO
MOJICJTh, BBIJICIATh (PU3NYCCKUE BEIMYMHBI W (POPMYIIBI, HEOOXOIUMEBIC NSl e€ pPEIICHHUS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IEMOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

HCIIOJTL30BATh MPH PEIICHUN YIeOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTHN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallid U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAITBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUICCKUX YCTPOMCTB, pa3IndaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

HCII0JTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0e30MacHOCTH TIpU OOpAIEHUH C MIPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 TIOBE/ICHUS B OKpYXKalollei cpee;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacon DJIeKTpPOHHbIE
HaumeHnoBanue pa3jeioB U TeM nu@poBbIe
Ne i/m P Kontpoabnble | IlpakTnueckue (mucpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DUBUKA U METOJAblI HAYYHOTI'O ITO3HAHUSA
Bu6nnoreka [JOK
1.1 ®du3uKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 httos://m.edsoo.ru/ 741072
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnuoreka LIOK
21 Kunewariia > https://m.edso0.ru/7f41bf72
bubmmoreka LIOK
22 Huramika ! https://m.edso0.ru/7f41bf72
bubmmoreka LIOK
2. 1 1
3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 httos://m.edsoo.ru/7fA 1072
Hroro no pazzaeny 18
Pazagen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYIISIPHO-KMHETUIECKON bubmorexa [JOK
3.1 9 1
Teopuu https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
3.2 10 1
OCHOBEI TEpMOAHHAMHKI1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUS BEIICCTBA. 5 bubmuoreka LIOK
' ®a30BBIE MEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro mo pasaeny 24
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Bbu6mmoreka IJOK

41 UeKTpoCTaTika 10 https://m.edsoo.ru/7f41bf72
4 [TocTostHHBIN AneKTpUYecKuil TOK. Toku B 12 bubnunoreka [IOK
' Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
HUroro no pazneny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68
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11 KJIACC

KoJsmmyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM uugpoBbie
Ne i/m P Kontpoabnbie | IIpakTuyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTsI
pecypcbl
Pazgen 1. JJIEKTPOJINHAMUKA
11 MarnuTHOE none. DJIeKTPOMarHuTHas 11 1 3 bubnuorexa LIOK
' UHIYKIUS https://m.eds00.ru/7f41c97c
Hroro mo pa3gemy 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 1 bubnuorexa LIOK
' KosieOaHust https://m.edso0o.ru/7f41c97c
MexaHn4ecKHe U JIEKTPOMarHuTHbIE Bbubmuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka LIOK
2.3 10 3
Oriica https://m.edsoo.ru/7f41c97¢c
HUroro mo pa3nemy 24

Paznen 3. OCHOBBI CIIEIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIELIMATIEHON TEOPUU 4 1 bubnmorexa [{OK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97¢c
Hroro mo paznery 4
Pa3nea 4. KBAHTOBAS ®U3UKA
N bubmuoreka LIOK
4.1 DJ1eMEHTHI KBAHTOBOU OITHKH 6 htts://m.edsoo.ru/7fA1c97c
bubmuoreka IIOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
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4.3 ATtoMHoOe PO

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

51 DJIeMEHTHI aCTPOHOMHUH U aCTPODU3UKH 7 Eg{iﬂﬁ;iiifgﬁf A1cOTc
Uroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o01arolee MOBTOPCHHE 4 ngs?;lrz?:(;(siggﬁfﬂwh
HUroro mo pa3gemy 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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