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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, pencraBieHHbIX B I'OC COO, a Taxke ¢ yuéToM deaepaibHOM
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMmbl 1o (u3MKe HamnpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM U METampeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKU: TMUYHOCTHBIE, METANpeIMETHbIE, IPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

o IUTAHUPYEMbIe PE3yNbTaThl OCBOECHUS Kypca (pU3MKM Ha 6a30BOM ypOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
o cojiepkaHue yueoHoro npeamera «DOu3uKay 1Mo rogaM o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHne (pU3NYEeCKUX 3HaHUH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTHI
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METO/] TO3HAHUS ITPH BHIMOJHEHUH UMHU Y4€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM € HEH KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢uznueckux Teopuil. Bexgymmm B Kypce sBiseTcss (OpMUPOBAHUE IMPEACTaBICHUM O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (PU3NYecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M 9KOJIOTUYECKUMU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peanusyeTcs TOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (U3UMKH HA YpPOBHE CpeJHEro o0mero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(¢U3UKH — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHHS M OCHAIIeHHs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
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,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HBIX pa3fenoB. [lis KauyecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMEeTOB €CTECTBEHHO-Hay4yHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.

JleMoHCTpanmioHHOE 000py/OBaHWE (POPMUPYETCSI B COOTBETCTBUHM C TPUHIIMIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 000OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKE
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

o (hopMHpOBaHHE UHTEpPECca U CTPEMIICHHSI 00yUYalOIIUXCs K HAYYHOMY M3yYEHUIO PUPOIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TPEJICTaBICHUH O HAydyHOM MeEToJe TMO3HaHus U (opMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;

o (dbopMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysibTaTa M3Y4YEHHs] OCHOB CTPOEHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;



o ¢dopmHupoBaHrUE yMEHUI OOBACHATH SBJICHUS C MCIIOJIB30BaHUEM (PU3MUECKUX 3HAHUH U
HAaY4HBIX J0Ka3aTeJIbCTB;

o (dbopMHpoBaHUE MPENCTABICHUNA O posid (PU3MKM U pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOT .

JlocTikeHune 3THX Leield 00ecTieYMBaeTCsl pEIIeHUEM CIEAYIONINX 33/1a4 B IPOIecce U3YYEeHUs
Kypca (GU3UKU Ha YPOBHE CPEHETO OOIIEero 0Opa3oBaHuUs:

o npuoOpeTeHrue CUCTEMBbI 3HAaHUM 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIIPHYIO (PU3UKY, DJIEKTPOAUNHAMHUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI ACTPOPU3UKU;

o (dbopmMHUpoBaHKE YMEHUI IPUMEHATH TEOPETHUECKUE 3HAHUS JUIs1 O0bACHEHHS (PU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B MOBCEIHEBHON KU3HU;

o OCBOEHHE CIIOCOOO0B pelleHHsI pa3IMYHbIX 33]a4 C SIBHO 33aHHON (PU3HYECKON MOJIEIBIO,
3ajjay, MOAPa3yMEBAIOLUIMX CaMOCTOSTENIBHOE CO3/aHue (U3MUecKod MoJenu, aJeKBaTHOM
YCITIOBHSIM 33]1a4H;

o [IOHUMaHHE (PU3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHU Ha OKPYKAIOIIYIO CPENY;

o OBJIQ/ICHUE METOJaMU CaMOCTOSTEJILHOTO IUIAHMPOBAHUSA W IPOBEAEHUS (PU3NYECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEPHpETalMd HWHPOPMALUHU, ONPEACICHUS JIOCTOBEPHOCTH
HOJy4EHHOT'0 pe3ysbTara;

o CO3JIaHHE YCIIOBHH JJIsi Pa3BUTHA YMEHHH MPOEKTHO-HUCCIEIO0BATELCKOM, TBOPUYECKON
NeSITeTbHOCTH.

Ha uzyuenue ¢usuku (0a30BBI ypOBEHb) HAa YPOBHE CpeIHEro oOuiero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 vaca B Heneno), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb J€laeT BbIOOp MpOBeAEHUs J1a0OpaTOpHBIX paldoT U
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.

MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnaiorossle ¥ U(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBmxkeHue. J[BHkeHHE MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHU4ecKkne yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPSI0B,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPH
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 IPHUMEHEHHWE: MOJIIUIIHUKYN, [BUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUsl UMIyJbca. PeakTuBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATBEHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe asmxenue. uddysus. Xapaktep ABIKEHUS U B3aUMOJICHCTBUS YAaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansTona. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JAMCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MoOJEKys
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY NABJICHUS ra3a Ha CTEHKHU COCya.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphbl BO3/1yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemioTsl U padota. BHyTpeHHssI 3HEprusi 0JHOATOMHOIO
UJEABHOrO0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€TbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TerToBBIX MammurHax. KoaddumueHT nmonesnoro aerctpus TerioBoi mammabl. [uka Kapro u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpruu Tena MpU COBEpIIEHUH padOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3YLIHBIM 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 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILTIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

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

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexkrpoctarndeckoro nois. [lorenuunan. Paznocts notenimanos. [IpoBoanuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHUecKast 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUAJIEKTPUYECKON POHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, NapamiedbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBICHNE CTOYHUKA TOKa. 3akoH Oma ans
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYecKuii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIeKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTPOIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUSI.

Habmronenue anektponusa.



MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCyIIECTBISICTCS C yYETOM
coz[epxcaTeanHx Me)KHpCI[MeTHBIX CBSI3CI\/JI C KypcaMH MaTEMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBICE C W3YyYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpPaBHCHUM, TMHEHAs QyHKIIMS, Tapadosa, runepbona,
uX rpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX NPOCKIMU HAa OCH KOOpP/IHHAT,
CJIOKCHHE BEKTOPOB.

buonocus: mexanudeckoe IBKEHHE B KHUBOW npupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAAYH, TEIJIOBOC PABHOBECHE), PJICKTPUUYCCKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEJN, YXUIKOCTEH W Ta30B, AJICKTPHUYCCKUE
CBOMCTBA METAJLJIOB, DJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajJbBaHHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oOBaHKUE NBIKEHUH C MCIIOB30BAHHEM MEXaHU3MOB, YUET TPCHUS B
TEeXHHUKE, TMOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJAOMET U JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAUJIBbHUK, KOHI[I/IIII/IOHep, TCXHOJIOTUHA HOJ'Iy‘-IeHI/ISI COBpeMCHHBIX MaTepI/IaJ'IOB, B TOM YHUCJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJIEKTPOHArpeBaTeNbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKUMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHayKnuu. KapTuHa AMHUi MarHUTHOW MHIYKIUU TIOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHoe moJjie MPOBOAHUKA C TOKOM. KapTWHa NWHHANA MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBieHHE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuu dapanes.

BuxpeBoe ayiekTpuueckoe IMoje. DNEKTPOABMXKYIIAs Cuila WHAYKIMU B IPOBOJHHUKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBJI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

ODHeprusi MarHUTHOT'O TOJIsI KATYIIKHA C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: TMOCTOSIHHBIE MAarHuThI,
ANEKTPOMATHUTBI, 3JIEKTPOJABHUIATEIb, YCKOPUTENH 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TOJIA.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbl UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMH.

Pa3nea S. Kosiebanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoMazHuUmMHbvle KO1e0anus

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX Kojiebanuil. [IpeBparienue sHepruu npu
rapMOHHYECKHUX KOJIEOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
KoJIeOaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUEe KoeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

[lepemennblit Tok. CUHYCOMJANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITITUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUITBI TOKA Y HAPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUICCKOW SHEPTHUH.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B TOBCEIHEBHOM JKHU3HHU.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE TPUMEHEHME: DSJIEKTPUYECKH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTenbHONU CUCTEMBI (IPYXUHHBIM HIIM MaTeMaTHYeCKU
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TUHUY 3IEKTPOIIepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

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

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HHE, IpEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

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 TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaromue JHH3bL. ToHKas nuH3a. @DOKyCHOE paccTosHuE |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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

ITonspusanus ceera.

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

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHHE, OTpaXEHHWE M IHpeioMieHue cBeta. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcun cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH

['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.

OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHUE JJTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.

OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEpIrUU Ha Apyroi. Bunsl ciektpoB. CrieKTp YpOBHEN 3HEPIHM aTOMa BOJIOPO/A.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHUS AApa. OTKpBITHE paAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paaloakTUBHOTro n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe yucino sapa. M30Tomnst.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuiibl. Jledext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOIEHHS U PETHCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE31bl, IIAHETHI, X BUAUMOE JABHIKEHHE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
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
rajakTuk. Paguoranaktuku v kBa3apsl. YEpHBIE ABIPHI B SApaxX rajakTHK.

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

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTWKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J100US TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaNIMYecKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TMHUM SJIEKTpONepead, FTeHepaTop MEePEMEHHOrO TOKA, 3JIEKTPOABUraTeb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJMLIUOHHBIM IIEHHOCTSM POCCHICKOro oOIlecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromierocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

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

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ GU3MKON W TEXHUKOW, yMEHHE COBepIIaTh OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHE TJ00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO 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 HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENBHOCTh HHAUBHUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue AeiicTBUs:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENU ICATEIIbHOCTH, 3a]1aBaTh MapaMeTPhbl U KPUTEPHU UX JOCTHIKCHHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3INYHBIX YICOHBIX CHTYAIHMIX, B TOM YHCIIE TIPU CO3/TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOJTYYCHHBIE B X0/I€ PEIICHHs 3a/1a4H PE3yIbTaThl, KpUTHUECKU OLICHUBATh
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBHUTH U (pOpMyITUpOBaTH COOCTBEHHBIC 33]]a4U B 00Pa30BATEIBHON NESITETLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PHU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (OPM MpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe JeHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

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

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJB30BAaHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

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

IIPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO ACATENBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIFHO COCTABJIATh IJIaH PEIICHUS pacu€THBIX M KayeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha cebs OTBETCTBEHHOCTH 3a
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

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

UCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

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 OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPUICHCTBYETCS 3MOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

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

CaMOPETYJIMPOBAHUSL, BKJIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIUalbHas cucTeMa oTcuéra, aOCONMIOTHO TBEPIOE TEJO, WACATbHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBUKEHHE [0 OKPYXHOCTH, HHEPIHS, B3auMoieicTBuUE Tel, Tuddy3us, OpoyHOBCKOE ABUKEHUE,
CTpOECHHE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeN MPH HArpeBaHUM (OXJIAKICHHH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IIpU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy MapamMeTpaMu COCTOSHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3apsoB;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONKCBHIBATh M3YyYCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KO3(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJIEKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHS UMITYJbCa, MPUHIUI CYNEPIIO3ULIMN CHJI, TIPUHITUI
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BBIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHWs] M HWCIOJbh30BaTh W3BECTHBIE METOJBI OICHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII U TpaUKOB, IENIaTh BEIBOJIBI 10 pe3yJIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOTO 000PYAOBAHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHaJIN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJyY€HHOTO 3HAaUeHUS (PU3NUECKO BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/a4yM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO LIEMOUKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33a/1a4 COBPEMEHHbBIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HHTEPHNPETALUU M NPEACTaBICHUS Y4eOHOW U HayudHO-
HOMNYJISIPHOM MH(OPMaIUK, T0JITyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUSA 10 (PU3HKE B TOBCEJHEBHOM XKU3HHU JUIs 0OeceueHus
0€301acHOCTH PU O0paIeHUH ¢ MPUOOPAMHU U TEXHUYECKHUMHU YCTPOUCTBAMH, JUISI COXPAaHEHHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpelesiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJeNIel: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKM: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpaskeHHeE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCIONB3YS (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsii, CHiIa TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MarHUTHOTO TOJeH, MepHoj]] U 4YacToTa KojeOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYMHY C JPYTUMH BEJTUUYNHAMH;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, SHEPrUs U
UMIynbCc (OTOHA, TMEPHOJ IOoJypaclaja, SHEPrus CBSA3M aTOMHBIX SAEp, NPHU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl U SBJICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M NApaJIEIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBbl OTPAKEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MacCOBOIO 4YMCIIA,
nocTynaTel bopa, 3akOH pagMOAKTUBHOIO pacnaja, MOpH 53TOM pas3iMy¥yarh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIUCBIBATH N300pakKeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y yueOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C UCIOJIB30BAaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTam
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia 0O€30MacHOrO TpyAa INMpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliatb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKHM HEMPOTHUBOPEUUBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBaHUWs, HWHTEPIPETAlMM W TPEJICTaBICHUS Y4eOHOW U HaydHO-
MOMYJISIPHON MH(POPMAIUH, IOTYYSHHON U3 Pa3INYHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3Invarh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOM JKHU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (U3KKE B MOBCEAHEBHOM KU3HU [T 00ecreYeHUs
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBLHO paclpeneiiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne ni/m Konrpoubnbie IIpaxkruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypenI
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 Bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznean 2. MEXAHUKA
bubmuorexa [JOK
21 Kuematitia > https://m.edso0.ru/7f41bf72
bubnnoreka [JOK
22 Auraniica ! https://m.edsi.ru/7f4lbf72
bubnnorexka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.e dS(I)_E).ru 17541bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
TEOpUH https://m.edsoo.ru/7f41bf72
bubnmnoreka [JOK
32 OCHOBEI TEPMOHAMHKH 10 L https://m.edsi.ru/7f4lbf72
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 5 bubmuotexa [JOK
TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

41 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTOstHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B bubmmoreka [IOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruuTtHoe nose. DJIeKTpOMarHuTHas bubmumoreka [IOK
11 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCKuE U SIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97c
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 bubmmoreia LIOK
' P https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIuaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MEMEHTHT KEARTOROH ONITHKI https://m.edsoo.ru/7f41c97c
bub OK
4.2 Crtpoenue atoma 4 nosmotexa Il

https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE S1pO

5

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
61 Obobwarouiee nosTopene 4 https://m.edsi.ru/7f4lc97c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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