PABOYASA ITPOT'PAMMA
yueOHoro npeamera «Puznka
s ooyqarommxces 10-11 knacca (0a30Bblil YpOBEHb)

HHOACHUTEJBbHASA 3ATINCKA

[IporpamMma 1o ¢u3uke 0a30BOTO YPOBHS HAa YpOBHE CPETHETO OOIIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHHM W TpeOOBaHWU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarensHOM mporpamMmbl, mpencraBieHHpix B PI'OC COO, a Takke C y4éToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHS W KOHIENLWU TpENnojiaBaHus Y4eOHOTo
npeamera «®Puszuka» B oOpa3oBareNbHbIX opranuzanusax Poccuiickoir  ®Denepanuu,
pealIn3yIONIUX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepxanue mporpaMmbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa obOydarontuxcs 10—11 kimaccoB npu oOydeHun ux ¢Gus3nKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO Moaxoaa. [IporpaMmma o ¢us3muke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pesyabTataM OOy4YeHHs, a TAaKKE YUYUTHIBAET HEOOXOIMMOCTH peau3alliil MEXIPEAMETHBIX
CBs3ell (PU3MKU C E€CTECTBEHHO-HAYYHBIMH YyueOHBIMU MpenMeTamMu. B Heil ompenenstorcs
OCHOBHBIC IEJIM M3Y4YCHUs (PU3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (GU3HKU: JTUYHOCTHBIC, MeETamlpeIMETHbIE, MpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma no (hu3mMKe BKIIOYAECT:

® [UIAaHUPYEMBIEC pe3yJIbTaThl OCBOCHUS Kypca GU3MKH Ha 0a30BOM ypOBHE, B TOM UHUCIIE

MPEIMETHBIC PE3YIbTATHI MO ToJaM 00yUeHHS;

e conepxanue yuyeOHOro mpeamera « Pu3uKay mo rogaM o0ydeHusI.

®dusnka KaK Hayka 0 Hanbosiee O0IUX 3aKOHAX MPHUPOJIBL, BBICTYIIAsl B KAYeCTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHUN 00 OKPY>KaIOLIEM MUDE.
konpHBI Kypc (U3MKH — CHUCTEMOOOpA3yIOUIUIl [JIs €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MIPEIMETOB, MTOCKOJBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XUMHeH, Ouonoruei, ¢usmueckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW OIpenesseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTUH B cQepe HHEPreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepUajoB C 3aJaHHBIMU CBOWCTBaMU U JIpyrux. M3yueHue Gpu3NKu BHOCUT OCHOBHOM BKIIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYUYHOI KapTUHBI MUpa 00ydaromuxcs, B GopMUpoBaHHE YMEHUIN
MIPUMEHSITh HAYYHBIN METO/ MO3HAHUS TIPU BHITIOJHEHUH UMHU YUEOHBIX HCCIIeIOBAaHUI.

B ocHoBy kypca ¢usuku a1 ypoBHS CpeiHEero o011ero o0pa3oBaHUs MOJOKEH PSI UIIEH,
KOTOPbIE MO>KHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 TOCTPOESHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BceX pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hel MaTepuall Kypca (PU3UKU 0ObEeAUMHEH BOKPYT
¢usznueckux Tteopuil. Benymum B kypce sBisercs (GOpPMHUPOBAHHME MPEICTaBICHHM O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U TOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus mnpeanosiaraeT UCIoOiIb30BaHUE TYMaHUTAPHOTO
noTeHIHana (GU3NIeCKOl HayKH, OCMBICICHUE CBA3H PAa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKIMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMamMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHIIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonozusayuu peasusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX KOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkke 00CYXKICHUS MPOOJIEM PallMOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.
CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH HAa YPOBHE CPEJHEro OoO0mero oOpa3oBaHUS
ABJIAIOTCS (U3M4ecKkue TeopuH ((HOpMHUpPOBaHME IPEACTABICHUM O CTPYKTYpe IMOCTPOEHUS
¢usnveckoil TeopuH, ponu (PyHIAMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O IMPHUPOJE, IPaHUIAX NPUMEHUMOCTH TEOPHH, /U1 ONMHUCAHHUsS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IIPOLIECCOB).
CucTeMHO-eSATeIbHOCTHBIN MOIX0 B Kypce (DU3UKU peain3yeTcs MPEexIe BCero 3a cuér
OpraHU3alH SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydaronuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HCHOJb30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOpbIE B mporpamme mo (U3NKe OOBEAMHEHBI B OOIIMK CIUCOK
YUYEHHUYECKUX NPAaKTUYECKUX paldoT. BeijeneHue B ykazaHHOM IepeyHe J1abopaTopHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJSL M OLIEHKH, OCYIIECTBIIIETCS YYaCTHHKaMH 00pa30BaTEIbHOTO
Iporecca UCXO0s U3 0COOEHHOCTEH MIaHUPOBaHUs U OCHaleHUs KabuHeta ¢usuku. Ilpu stom
o0ecrieunBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCS YMEHUSMH IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
UCCIIEIOBAaHMsI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB I10 IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTES.
Bosblioe BHUMaHUE yJenseTcs pelleHHI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
IUIsL pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a9d C SIBHO 33JaHHON (DU3NYECKON MOJIEINBIO,
MO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeia
Kypca, TaK U UHTErpupys 3HAHUS U3 Pa3HbIX pa3zaesioB. s KaueCTBEHHBIX 33/1a4 IPHOPUTETOM
ABJIIIOTCSL 3aJaHusi Ha OOBSICHEHHWE MpOTeKaHWs (U3NYECKUX SIBIEHUM U IPOLECCOB B
OKpYXKarollel >KU3HH, TpeOyromue BbIOOpa (GHU3WYECKOW MOJCIH ISl CHTYaIlMH IMPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.
B coorBerctBunm c¢ TpedoBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUUECKOMY
obecrieyeHno y4yeOHOro mporecca 0a30Bblii ypoBeHb Kypca (PM3MKH Ha YPOBHE CpEIHEro
o0miero oOpa3oBaHMs JTOJDKEH M3y4yaThbCs B YCJOBUSAX MPEIMETHOTO KaOwHeTa (U3MKHA WIN B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAyuyHOro IUKiIa. B kaOuHere
(GuU3MKK  JOKHO OBITh HEoOXoauMoe J1abopaTOpHOE O0O0OpYJOBaHHME [JIsi  BBIIOJIHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (pU3MKe YUYEHHYECKUX MPAKTHUECKUX PabOT M JEMOHCTpAIllMOHHOE
obopyioBaHue.
JleMOHCTpallMOHHOEe 000pynoBaHMe (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLHUIIOM
MUHUMAaJIbHON JTOCTaTOYHOCTH M 00ecreuynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B IpOrpaMMme Io
¢u3nKe KIIOYEBBIX JAEMOHCTpALMN AN MCCIECIOBAHUS H3yYaeMbIX SIBICHMH M TPOLIECCOB,
SMIUPUYECKUX U (PyHAAMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.
JIaGopaTtopHoe 00OpyZOBaHHE IJsl YYCHMUYECKUX IMPaKTHYECKUX padoT Gopmupyercs B
BUJIE TEMaTUYECKMX KOMIUIEKTOB M 00€CleyMBaeTcsl B pacuéTe OAHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTuyeckue KOMIUIEKThI JIabOpaTOpHOro 00OpyNOBaHMUS JIOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUJIEKCHOM HCMOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHil.
OCHOBHBIMU LIENSAMU U3yueHUs! GU3UKH B 00111eM 00pa30BaHUU SBISIOTCS:
¢ (QopmMupoBaHUE UHTEpeca M CTPEMJIEHUS OOYYaIOIIMXCS K HAYYHOMY H3yUEHHUIO
MIPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEJICTaBIECHUH O HAayyHOM MeTOJe TO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATENbCKOI0 OTHOIIEHUS K OKPY’KaIOIUM SIBJICHUSIM;

¢ (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3yYeHHUsS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

¢ (opMupoBaHHe yMEHUIN OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
HayYHBIX J0Ka3aTeNbCTB;

¢ (opMupoBaHHe MPEACTABICHUNA O POIM (PUBMUKU AJIS PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.



JlocTukeHne 3TUX Iened obOecreunBaeTcs pEIICHHEeM CIEAYIONMX 3aJad B Ipoliecce
M3y4YeHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

NpUOOpEeTeHNEe CHCTEMBI 3HaHUIM 00 00IMX (HU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSAX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3MKY U DIIEMEHTHI aCTPOPHU3UKHY;

dbopMUpOBaHHE YMEHUW TMPUMEHATH TEOPETUYECKUE 3HAHUS [UIsl OOBACHEHUs
(bu3MUeCKUX SBICHUM B TPUPOJE W JUIA TMPUHATUS MPAKTUYECKUX pPEIICHUN B
MMOBCETHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (hU3HYEeCcKOi
MOJIETIBIO, 3a/lady, TOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3JaHue (U3UYECKOM
MOJEJIH, aJICKBaTHOM YCIOBUSAM 3a/1a4u;

MOHUMaHUe (PU3NYECKHMX OCHOB M MPUHLMUIIOB ACUCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIMSIHMS Ha OKPYXKAIOLLYIO CPENLY;

OBJIaJICHHE METOJIaMU CAMOCTOATEIHHOTO IIAHUPOBAHUS U MPOBEACHUS (U3UUECKUX
OKCHEPUMEHTOB, aHAJIM3a MW  HHTepHpeTalud  UHPOPMALWHU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJIyYEHHOT'O pe3yJIbTaTa;

CO3JIaHHUE YCIIOBUI I Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPYECKOMN
NEeSATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE CpPEAHEr0 OOIIEro oO0pa3oBaHUS
orBogutcsi 136 yaco: B 10 kiacce — 68 vacoB (2 yaca B Hepenw), B 11 kinacce — 68 yacos (2
yaca B HEJICIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3mKe nepedeHb Ja00paTOPHBIX U MPAKTUIECKUX paboOT
SBIIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JIelaeT BBIOOp MPOBEICHUS JTaO0OPATOPHBIX PabOT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIInXCS.



COJEP)KAHUE OBYUYEHMUA

10 KJIACC

Pa3znen 1. ®usuka u MeTOIbI HAYYHOT O IO3HAHUS
dusnka — Hayka o mpupoze. HaydHnple MeTOAbI TO3HAHUS OKpY’Kawliero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TTO3HAHMSI IIPUPOBI. IKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3HYECKUX SBJICHUA W mporieccoB. Hayunsie rumnore3sl. Ousznyueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.
Ponbs u mecTo pusuku B hopMHUpOBaHHKM COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B
MPAKTUYECKOU JIEATETbHOCTH JIFOACH.
Jlemoncmpayuu

AHaJOTOBBIE U TU(PPOBBIE U3MEPHUTEIBHBIE TPHUOOPHI, KOMIBIOTEPHBIC JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanudeckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYeCKoro ABmxkeHus. Cucrema
otcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MarepuaibHOM TOUKH, UX MPOEKIMU HAa OCU CUCTeMbl KoopAuHaT. CloXKeHHe NepeMEIleHU 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPsMOJUHEHHOE NBMXKEeHHe. ['paduku 3aBUCHMOCTU
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMEILICHUS MATEPUAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoe nazieHne. Y cKopeHrue CBOOOIHOTO MaeHUsI.

KpuBonuneiinoe nBuxeHue. J[[BrHKeHME MATEpHAIbHOM TOYKM 110 OKPYXKHOCTH C
MOCTOSIHHOM 1O MOJAYJI0 CKOPOCTBbIO. YTJIOBasg CKOpPOCTb, JIMHEWHas ckopocThb. llepuon u
yacToTa oopaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOHMCTBA M INPAKTUYECKOE TMPUMEHEHHE: CHUIOMETp, JBHXKECHUE
CHapsJIOB, LIEMHBIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTFOCTPALAS] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIONB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pe:KEHHOM NPOCTPAHCTBE.

Habmtoienue nBrxeHus Tena, OpoIIeHHOT0 TOJT YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOAHOTO MMaICHHUS.

Hamnpasnenue ckopocTu npu ABHKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIENBIO ONPEAETIEHUS] MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOMIEHWS ~ MEXAY  MYTSIMH,  HPONUAECHHBIMA  TEJIOM  3a
MOCJIE/IOBATEIbHBIE pPaBHBIE MPOMEXYTKH BPEMEHUM NP PABHOYCKOPEHHOM JIBHKEHUU C
HayaJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yueHue NBUKEHUS 1IAPUKaA B BI3KOU KUJKOCTH.

N3yuenue nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ["anmnes. [lepBeiil 3akoH HeroToHa. IHEpIManbHbIE CUCTEMBI
OTCUéTa.

Macca tena. Cuna. I[lpunmun cynepnio3unuu cuil. Bropoit 3akon HeroTona s
MaTepHalbHON TOUYKU. TpeTuid 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK.

3akoH BceMupHOTO TsroTeHus. Cuina TsoxecTd. [lepBast kocMudeckasi CKOPOCTb.

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



Tpenne. Bunbl TpeHus (mMokosi, CKonbxkeHHs, kaueHus). Cuna tperus. Cyxoe TpeHHeE.
Cuiia TpeHHs CKOJIb)KEHUS U cuiia TpeHus 1mokos. Koaddumment tpenus. Cuna conpoTHBICHUS
MIpU ABUKEHUU Tejla B )KUJIKOCTU WUJIU Ta3e.

[TocTynarenbHOE W BpaliaTrelbHOE ABUKEHUE a0COTIOTHO TBEPIOTO TEa.

MoOMEHT CuiIbl OTHOCUTENBHO OcCH BpamieHus. [lmedo cunbl. YciioBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIHUKY, JIBUKCHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME UHEPIUU.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Ciio)keHue CHIl.

3aBUCHMOCTH CHJIBI YIPYTOCTH OT JIe(hOpMaInu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUH.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAYCHUS U CKOJIBKECHHS.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Nzyyenue nBuxenust Opycka o HaKJIOHHOM IIIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXXUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

UccnenoBanue ycaoBuii paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axonvl coOXpaneHus 6 MexaHuke

Nmmynsc MaTepuanbHOM TOUKH (TeNa), CUCTEMbl MaTepUANIbHBIX TOUeK. VIMITyJIbC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE NBUKEHUE.

PaGora cribl. MOIIHOCTH CHITHI.

Kunernueckast sHeprusi MarepuasibHOM Touku. Teopema 00 M3MEHEHMH KHWHETHYECKON
SHEPTUH.

[TorennmanpsHas sueprus. [loTeHnnanbHast SHEprus ynpyro 1eoOpMUPOBAHHOM MPYKUHBI.
[ToTennmansHas sHEPTUs TeIa BOJIMU3HU MOBEPXHOCTH 3EMIITH.

[ToTeHnmanpHble ¥ HEMOTEHIIUANbHBIE CUIBL. CBsI3b pabOTHl HETMOTEHIHMATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOM PHEPTUU CHUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4ecKkue ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE IBMKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi

N3yyenne abCONIOTHO HEYMPYToro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX HUTSHBIX
MasITHHKOB.

HccnenoBanue cB3u pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOW YHEPTUH Tela Ha
MIPUMEpPE PACTHKEHUSI PE3UHOBOTO JKT'yTa.

Pa3gen 3. MoJiekyasipHas pu3nka U TepMOANHAMHUKA
Tema 1. Ocrnogvt MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TTOJIOKEHUS MO.]'IeKy.TIHpHO-KI/IHeTI/I‘-IeCKOI\/’I TCOPHUU U UX OIIBITHOC 000CHOBaHHE.
bpoyHnoBckoe naBwxkenue. uddysus. Xapakrep ABWKEHHS M B3aUMOJCHCTBUS YaCTHIIL
BeliecTBa. MoJIesTn CTPOCHHSI Ta30B, KUIKOCTEH U TBEPIBIX TN U OOBSICHEHHWE CBOWCTB



BELIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Moisekyn. KosnyecTBo BellecTBa.
[TocrossnHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscus.

Mopenp uneansHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KMHETUYECKON TEeopuu
uaeadbHOro raza. AOcCONOTHAs TeMmIepaTypa Kak Mepa CpeJHedl KWHETHYECKOW SHEpruu
TEIUIOBOTO JIBM>KEHMs vactull rasza. lIllkana temnepatyp KeneBuHa. ['a3oBble  3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanmerona. M3omporeccsl B HaCaIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['padudeckoe mpeacTaBieHe U30MPOILIECCOB: U30TepMa,
n30xopa, u3odapa.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE PUMEHEHHUE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHUE BellecTBa, Qororpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnpiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKCHHSI.

Mopguens onbita [lITepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOLY ABIECHUS ra3a Ha CTEHKH Cocya.

OnbIThI, WIUTIOCTPUPYIOLINE YPABHEHNUE COCTOSIHUS UI€AIBHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Omnpenenenne Macchl BO3[IyXa B KIACCHOH KOMHATe Ha OCHOBE HM3MEpEeHHH 00béMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPhI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEK/y TapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO rasa.

Tema 2. Ocnosbl mepmoounamuKku

TepMmonnHaMuyeckasi cucreMa. BHYTpeHHss 3HEpPrusi TEPMOAMHAMHYECKONM CHCTEMBI U
criocoObl e€ u3meHeHus. KonuuectBo TemnoTsl U pabota. BHyTpeHHss SHEprusi 0IHOATOMHOTO
uJealbHOTO ra3a. Buel Teronepenayn: TeIONPOBOAHOCTh, KOHBEKLUS, U3IyUeHHE. Y AeibHas
TEIIOEMKOCTH BellecTBa. KonMuecTBO TEIIOTHI IPH TEIIONEpeEaaye.

[lonsitue 00 anmabatHoM mnporecce. IlepBbiil 3akoH TepMmoauHaMukH. [IpumeHnenue
NIEPBOTO 3aKOHA TEPMOAMHAMUKY K H3omnporieccaM. ['padudeckas uHTEeprnperanus paboTsl rasa.

BTtopoii 3akon TepmoauHaMuku. HeoOpaTUMOCTh MPOIECCOB B IPUPOJIE.

TennoBbie MamuHbl. [IpuHimne! neiictBus TemnoBbix MamuH. [Ipeobpa3zoBanus sHEpruu B
TeIIoBbIX MamuHax. KoagounuenT nonesnoro neicTBus teraoBoi mamuHbl. [ukn Kapro u
ero ko3¢ GUIMEHT MOJIE3HOT0 IeHCTBUS. DKOJIOTHYECKHEe MPOOIEeMbl TEIIOIHEPTETUKH.

TexHuyeckue ycTpoiicTBa M MpPaKTUYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOH XOJOWIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHyTpeHHeW SHEpruM Tejla IMpH COBEpUIEHUH paldoThl: BBUIET NMPOOKU U3
OyTBUIKM TOJ JEMCTBHEM C)XXAaTOro BO3/yXa, HarpeBaHue 3(pupa B JATyYHHOU TpyOke MyTEM
TpeHHs (BUICOAEMOHCTpAIHS).

N3meneHre BHyTpeHHEH 3HepTruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OmnbIT 10 aAabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, ABUTaTENsl BHRYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne yaenbHOM TEemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeugecmea. Pazoevie nepexoovt

[TapooGpazoBanne u KoHjaeHcanms. Vcmapenwme w©  kumeHue. AOCOMIOTHasT W
OTHOCHUTEJIbHAS BIQXKHOCTb Bo3ayxa. HaceleHHsli nap. YaenpHas TeIoTa napooOpa3oBaHuUs.
3aBUCUMOCTh TEMIEpPaTypbl KUTIEHUS OT AABJICHUS.



Tsépnoe Teno. Kpucramnmnueckue u amopdHblie Tena. AHU30TPOIHS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramiel. CoBpeMeHHbIe Marepuayibl. [lnaBineHue w Kpucramnuzanus. Y aeiabHas
TerioTa riasieHus. CyOnumarus.

VYpaBHeHHE TEMIOBOro OasiaHca.

TexHuyeckue ycTpoHCTBa M IPAKTUUYECKOE NPUMEHEHHE: TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTMU TIOJyYEHHS] COBPEMEHHBIX MAaTepHalioB, B TOM  4YHCIE
HaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Cnioco06bl U3MEPEHHS BIAKHOCTH.

Habmoienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 0THOCUTEIBHON BIaKHOCTH BO3yXa.

Pasnen 4. JaexkTpoguHammuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauus Teia. OJEKTpUYecKuil 3apsa. JlBa BHIa SIEKTPUYECKUX 3apsiiOB.
[IpoBOIHMKY, TUAEKTPUKH U MTOITYIIPOBOJIHUKHU. 3aKOH COXPAHEHHUS FIEKTPUUECKOTO 3apsia.

B3aumopeiicteue 3apsimoB.  3akoH Kynona. Toueunslil  snexTpuuyeckuil  3aps.
Onektpuueckoe mnozne. Hanmpsok€HHOCTh anekTpuueckoro moss. llpuHiun cynepno3uuuun
ANEKTPUYECKUX MoJIel. JINHUN HAanpsKEHHOCTU AJIEKTPUYECKOTO OIS,

PaGora cun oanektpocraruueckoro monsa. [loreHmuan. Pa3HocTh  MOTEHIMAOB.
[IpoBOAHMKY U JUBJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJie. [{uanekTpuueckasi IpOHULIAEMOCTb.

OnekrpoémkocTh. KonzmeHcatop. DneKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. OJHEPrus
3apsKEHHOI0 KOHAEHCATOopa.

TexHuyeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTAaTUYECKasl 3alluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOp, KOMUPOBAIBHBIN
anmnapar, CTpyHHBII IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopencTere HadIeKTpU30BaAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

OneKTpocTaTH4ecKas 3allnTa.

JIMBNIEeKTPUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMAAW IIJIACTHH,
paccTosHUS MEXy HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannvtii 31exmpuueckuit mok. Toxu 6 paznuunsix cpeoax

DNEKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHMS AIEKTPUYECKOro TOKA. VICTOUHMKM TOKa.
Cwuta Toka. I1ocTOSHHBIN TOK.

Hanpspokenne. 3akon Oma 11 yyacTka LEnu.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHoe COTIPOTHUBIICHUE BElIEeCTBA.
ITocnenoBarenpHOE, MapaiieNbHOE, CMEIIAHHOE COEUHEHHNE TPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [[xoymns—JIenma. MomHOCTh AIEKTPHIECKOTO TOKA.

OneKTpoABMKYLIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHNE HCTOYHUKA TOKA. 3akoH OMa Ju1st
MOJIHOM (3aMKHYTOI1) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.



DneKTpOHHas IPOBOAUMOCTD TBEPABIX METAJNIOB. 3aBUCUMOCTH COIPOTUBIICHUS METAJIJIOB
oT Temreparypsl. CBEpXIPOBOIUMOCTb.

OnexTpuuecKkuid ToK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITY4YKOB.

ITonynpoBonnuku. CoOCTBEHHass M INpPUMECHas MPOBOAMMOCTb IOJYNPOBOJAHUKOB.
CsoiicTBa p—n-nepexoa. IloxynpoBogHHKOBbIE TPUOOPHL.

DNeKTpUYecKuil TOK B pacTBOpax M pacIulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCcoIaIus. DIEKTPOIIU3.

DneKkTpruyeckuil ToK B razax. CaMoCTOSATENbHBIM U HECAMOCTOATENbHBIN pa3psan. MoHus.
IIna3ma.

TexHuueckue ycTpoilcTBa M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETD,
peocTar, HCTOYHHKH TOKa, ODJIEKTPOHArpeBaTelIbHbIE TMPUOOPBI, 3IEKTPOOCBETHTEIbHbIC
npuOOpBl, TEPMOMETP CONPOTHUBIEHMS, BAaKyyMHBIH AMOJA, TEPMHCTOPHl U (POTOPE3UCTOPHI,
II0JIyIIPOBO/IHUKOBBIH IMOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHS LMWIMHIPUYECKUX MPOBOAHMKOB OT JUIMHBI, IUIOLIAAN
MIONIEPEYHOr0 CEUYEHUsl U MaTepuaa.

CMeriaHHOE COeIMHEHHUE TPOBOIHUKOB.

[IpsiMoe m3mepeHue NIEKTPOABHKYLIeH cuibl. KopoTkoe 3amblkaHME rajibBaHUYECKOIO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS METAVIOB OT TEMIIEPATYPBHI.

[IpoBOIUMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSAS IPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydenue cMeIaHHOrO COeAMHEHUS PE3UCTOPOB.

W3mepenue 3IIEKTpOABMKYIIEH CHUJIBI  HMCTOYHHMKA TOKAa M €r0  BHYTPEHHETO
COIIPOTHBJIICHUS.

HabGmronenue anexrpomnusa.

MexnpeamerHblie CBA3H

Nzyuenue kxypca ¢usuku O6azoBoro ypoBHsS B 10 kimacce ocymiecTBisieTcs ¢ yd4&TOM
COJIepKATENBbHBIX MEXIPEIMETHBIX CBsi3ed € KypcaMd MaTeMaTHKH, OHMOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO ITO3HAHMSL:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMBbl YpaBHEHUM, JMHEWHas (QyHKOUs, mnapaboina,
runepOoia, UX rpaguKu U CBOIMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH Ha OCH
KOOpPJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B JKUBOM mpupoae, Auddys3us, 0cMOC, TEI000MeH
KHBBIX OPraHW3MOB (BH[bI TEIUIONEPEauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SBICHUS B
YKABOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHAasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeJ, JKUIKOCTEM U Tra30B, 3JEKTPUUECKHE
CBOMCTBA METAJJIOB, dJIEKTPOIUTUUYECKAS AUCCOLUALINS, FaIbBaHHKA.

l'eocpagpus: BnaxxHOCTb BO3IyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHUM C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMITHUKH, HCIIOJNb30BaHHE 3aKOHA COXPAHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTATeNb BHYTPEHHEIO CropaHus, MapoBas TypOHHA, OBITOBOM
XOJIOJUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN TIOJTYyYEHHUS] COBPEMEHHBIX MaTepUaloB, B TOM YHCIIE



HAaHOMATEpHaJIOB, Y  HAHOTEXHOJOTWH,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMpPUHTEp, OJIEKTpPOHArpeBaTesbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENbHBIC IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. dnexkTpoauHammuka

Tema 3. Maznumnoe none. I1eKMpPOMAZHUMHAA UHOYKUUSA

[TocrossuHblE MarHuThl. B3auMoaelcTBUE ITOCTOSSHHBIX MAarHutoB. MAarHUTHOE TOJIE.
Bektop marautHoOM uHAyKuuU. [[pyuHIUI Cynepno3uiiuy MarHuTHHIX Mojied. JIMHUM MarHuTHOM
uHaykuud. KaptuHa nuHui MarHuTHOM MHAYKIMK TOJISE TOCTOSIHHBIX MarHUTOB.

MarnuTHoOe 10JIe NPOBOAHUKA C TOKOM. KapTuHa NMHUNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOI'O MPOBOAHHUKA, KATYIIKU C TOKOM.
OnbiT Dpcrena. BzaumoaelicTBrue NpOBOJHUKOB C TOKOM.

Cuinia Amriepa, €€ MOJTyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAyJb W HampaBieHHe. JIBUXKEHUE 3apsHKEHHOM YacTULbl B
OJTHOPOJHOM MarHUTHOM 1oJie. PaGora cuist Jlopenna.

SIBneHue 3JIEeKTPOMAarHUTHOM HMHIAYyKUMH. [IOTOK BekTOpa MarHUTHOM WHIYKUHH.
DNEeKTPOABUKYIIAs CHUJIa MHAYKIIMH. 3aKOH 3JIEKTpOMarHuTHOW unaykuuu dapazes.

BuxpeBoe snekTpuueckoe moje. IDJIEKTPOABMXKYIIAs CUjIa WHAYKUUMU B IPOBOJHHKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuio Jlena.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DJICKTPOABIIKYIIAs CHJIa CAMOUHTYKIIUHU.

DHeprusi MarHUTHOTO TOJI KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, SJIEKTPOJABUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHI], UHTyKIIMOHHAS TIEeYb.

Jlemoncmpayuu

OmeIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIMHUY WHIYKIIMA MarHUTHOTO TIOJIA.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cumel JIopeHia Ha HOHBI AIEKTPOIIUTA.

SBneHune HNeKTPOMArHUTHON MHIYKITUH.

IIpasuio Jlenua.

3aBUCHUMOCTD DJIEKTPOABUKYIIEH CHIIBI UHIYKIIMA OT CKOPOCTH U3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBneHne CaMOUHIYKITHH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yueHnrne MarHuTHOTO TOJISI KATYIITKH C TOKOM.

UccnegoBanue neicTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sSBIEHUS AIEKTPOMArHUTHON WHIYKITUH.

Pa3nen 5. Kosie0anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHumHole KOJ1e0aHus
KonebatenpHass cucrema. CBOOOMHBIE MeXaHWYEeCKHWE KoyieOaHus. [apMoHHUecKue
konebanus. Ilepwon, dacrora, ammmutyna u  (aza koneOanuil. I[lpyXMHHBI MasTHUK.
Matematnueckuii MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBparenue sHepruu
MIPU TAPMOHUYECKHUX KOICOaAHUSX.



Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHUS B HICATBHOM
Koe0aTeabHOM KOHTYpe. AHAQJIOTUS MEXIy MEXaHHMYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HICATHLHOM KoJeOaTeTbHOM
KOHTYDE.

[IpencraBnenue o 3aTyXawmuXx KoieOaHUAX. BBIHYKICHHbIE MEXaHUYECKHUE KOJICOaHMUS.
Pe3onanc. BelHyK1€eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

Ilepemennbiii Tok. CUHyCOMIaNbHBINA NEPEMEHHBINH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYTHOE U ACUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA M HAIIPSKEHHUS.

Tpancdopmarop. I[IpomsBoacTBo, mepegaya W NOTpPeOICHUE BICKTPUUECKON IHEPIHH.
DKOJIOTHYEeCKME PHUCKM IpH  TMPOU3BOACTBE 3IeKTposHepruu. KynbTypa HCHoOIb30BaHUA
AJIEKTPO3HEPIHHU B [TOBCEIHEBHOM XKU3HU.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHUE: HIIEKTPUUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHON cCHCTEMBI (TIPY>KUHHBIN MM MaTeMaTHYeCKHHA
MasITHUK).

Habmronenne 3aTyxaromux KoixeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHbBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE 2JIEKTPOMArHUTHBIE KOJICOAHNUS.

OcmwnorpaMMbl — (3aBUCMMOCTU  CHJIBI TOKa W HampsOKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOH/IEHCaTOpA.

Mosienb TUHUM 3JIEKTpOoNepeayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH IIEPUOa MAJIBIX KOJI€OaHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mnepeMeHHOro TOKa B I[ENM W3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbLE GOJIHbI

MexaHnueckue BOJIHBI, yclI0BHs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
n panuHa BosiHbl. [lomepeunble W mnpoponbHble BOJHBL. HWHTepdepenHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBI. YCJIOBHS W3IIyYEHUs 2JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOjHE. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHE, TMpelloMIIeHHe, Noisgpu3anus, audpakuus, uHTepdepeHus. CKOpPOCTb
ANEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTpOMAarHUTHBIX BOJH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Paguonokanus.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CpeJIbl.

TexHu4yeckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3BYKOBas TUArHOCTHKA B TEXHUKE M MEIULIMHE, pajap, paluonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

Koneb6mromieecs Teno kak MCTOYHUK 3BYKa.

HaGntoneHnue oTpaxeHus U MpeoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nnrepdepeHnnu u 1udpakiuy MEXaHUYECKUX BOJIH.



3BYKOBOH pPE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIUTYJAOW M YacTOTOM
KoJeOaHuH.

HccnenoBanne CBOWMCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpakK€HUE, IMpeJoMIICHHE,
noJsipusanus, Tuppakuus, HHTepPepeHIINS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMoMHENHOE PACIIPOCTPAHEHHUE CBETA B OJTHOPOAHOM CpeE.
JIyu cBetra. ToueuyHblil HICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUH B IIOCKOM
3epKale.

[Ipenomnenne cBeta. 3aKkOHBI MpEIOMJICHHS CBeTa. AOCONIOTHBIA ITOKa3aTelsb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroia MOJIHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceera. CioxHbBIN cocTaB 6eoro ceeta. LIBerT.

Cobuparomue W pacceuBarolive JHUH3bl. ToHKas JuH3a. POKYyCHOE pacCTOsHUE U
ONTHUYECKasi CUiia TOHKOHN NuH3HIL. [locTpoeHne n3o0paxeHuii B COOMPAIOIIUX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HaOJI0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YciaoBue HAOMIOIEHUS TIIaBHBIX
MaKCHMYMOB IIPH TTaJICHUU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudyeckue yCTpOHCTBa W MPAKTUYECKOE NMPUMEHEHHE: O4YKH, JIyma, (oroarrmapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKON, TEJECKOIN, BOJIOKOHHAs ONTHKa, Ju(paKIMOHHAs
pemeTKa, ONSIPOULL.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHue, OTpakKeHHE W IpejoMiieHHe cBeta. OnTuueckue
pUOOPBHI.

[TonHOE BHyTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanme cBOWCTB N300paKeHUI B JTHH3aX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Habmtonenne narepdepeHnnu caera.

HabGmonenue nudpakuuu certa.

Habmonenue nucnepcun cBera.

[TonydyeHue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habutoienue nonsipusauu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue cBOWCTB N300paKeHHIA B TUH3AX.

Hab6mronenue aucnepcun certa.

Pa3nen 6. OcHOBBI cTIENMATBHOI TEOPUH OTHOCHTEIHLHOCTH
['panuibl MpUMEHUMOCTH Kiaccuuecko mexanuku. [locTynarel cnenuanbHON Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTh MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMe, MPHHIIUI
OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpaIlleHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MacCCHI C SHEPTUEH U UMITYJIECOM PEISTUBUCTCKON YaCTUIIBI. JHEPTUS ITOKOS.



Pa3znen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®dotonbl. Dopmyia [Inanka cBsi3u 3HEprun GOTOHA C €0 YAaCTOTON. DHEPTUS U UMITYJIbC
¢dotoHa.
OtkpbiTie u wuccnenoBanue ¢Goroddpdekra. Omnbitel A. . CroneroBa. 3aKoHBI
boroaddexra. YpaBuenue DitHmreiina s Gororddexra. «Kpacuas rpannna» Gotorddexra.
JaBnenne cBera. Onwithl [1. H. JIeGenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHUE: POTOdEMEHT, (DOTOJATUHK,
CONTHEe4YHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE C IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauos.
Conneunas Gatapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. Ilnanerapnas
Mmozenb atoMa. Iloctynarel bopa. M3nyuenune u morsiomienne (OTOHOB MPH MEPEXOJe aToMa ¢
OJIHOTO YpOBHS »HEpruM Ha Jpyroi. Buasl cnexktpoB. CHekTp ypOBHEH SHEpruu aroma
BOAOpPOJA.
BonHoBele cBoiicTBa yactull. Bonuel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Ayaan3M.
CrioHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.
TexHuueckue yCTpONCTBA UM NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaJbHBIM aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI Ja3epa.
Habntoienue nuHeHvaTbiX CIEKTPOB U3JIy4EHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
Habnronenue nuHeHvyaToro cuexkTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JTOKa3bIBAIOLIUE  CIOXHOCTH  CTPOCHMS  AApa. OTtkpbiTHE
paanoaktuBHOCTH. OTBITE Pe3epdopaa no onpeneneHnio cocTaBa paJuoakKTUBHOTO U3ITyYEHHUS.
CoiicTBa anba-, Oeta-, raMMa-u3ny4yeHus. BiusHue paanoakTUBHOCTH Ha )KUBbIE OPIraHU3MBI.
OTtkpbiTHE IpOTOHa M HeWTpoHa. Hykionnass Moxens siapa [eiizenGepra—lBaHeHKo.
3apsn sinpa. MaccoBoe uncio sapa. M3otonsl.
Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-uzmyudeHue. 3aKoH
pPaaMoOaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccsl siapa.
SAnepHsle peakuuu. [lenenue u CUHTES SIED.
SAnepuwiii  peaktop. TepmosiaepHbiii cunTe3. [IpoOnemMbl U THEepCHEKTUBBI  SAEPHOMN
SHEPreTUKU. JKOJIOTMUECKNE ACIIEKTHI SIIEPHON PHEPTETUKH.
OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoapl  HaOMIOAGHWUS WM PETUCTPAllMM  DJIEMEHTapHBIX  YacTHIl.
dyHIaMeHTaIbHBIC B3anuMoIecTBHs. EquHCTBO u3nueckoil KapTUHBI MUPA.
TexHnyeckue ycTpoiCTBa M MPAaKTUYECKOE NPUMEHEHUE: A03MMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aToMHast bomOa.
Jlemoncmpayuu
Cu€TUrK HOHU3UPYIOLINX YaCTHUILL.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
HccnenoBanue TpekoB yacTuil (1o roTOBBIM (hoTorpadusim).

Pa3nen 8. Di1eMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oranel pa3BuTHS acTpoHomuM. [lpukiagHoe W MHUPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHH.

Bun 38é3qH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUANMOE JIBM)KEHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpPUCTHUKH. JlHarpaMMa «CIEKTPAJIbHBIM KJIacC — CBETHUMOCTBY». 3BE3IbI
IJIABHOM TOCJIEIOBATENbHOCTH. 3aBUCHUMOCTb «Macca — CBETHUMOCTb» JUIsl 3BE3] TJIaBHOM
[OoCJIe0BaTeNbHOCTH. BHyTpenHee crpoeHne 3BE34. COBpEMEHHBIE IIPEACTABICHUA O
IIPOUCXOXACHNUHU U 3Botoluu CoJlHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsbiit [1yTe — Hamia I'anaktuka. [lonoxenue u nuxenne Connua B ['anaktuke. Tumnbl
rajlakTuk. PaguoranakTiukuy u kBazapbl. YEpHbIe AbIPHI B sApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Pa36eranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.

Macmrabnas cTpykTtypa Beenennoil. Meraranaktuka.

Hepeménnsie mpodiaemMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM TIJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPUIOKESHUH
IUIsL OIpeeNICHHs] OJIOXKEHNUs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHs
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

Ha6monenus B reneckon Jlynsl, mnaner, Mueunoro [TyTu.

O0o0maroniee NoBTOpeHUE

Ponp Qu3MKM M acTpOHOMUM B 3KOHOMHUYECKOH, TEXHOJOTHYECKOM, COLHUaIbHONW H
THUYECKOW cdepax AeATeIIbHOCTH YEIOBeKa, POJb M MECTO (HU3MKH M acCTPOHOMUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpPA, pPOIb (QU3NUECKOM Teopud B (HOPMUPOBAHUU
Mpe/ICTaBIeHUH 0 (U3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KApTHUHBI MUpPA B 00ILIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUHN O IIPUPOJIE.

Me:xknpeameTHbie CBSI3U

Nzyuenne kypca ¢usuku OazoBoro ypoBHsS B 1l kimacce ocyIiecTBise€TCs ¢ yu€ToM
COJIEp’KaTEeNIbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMu MaTeMaThKH, OWOJIOTUH, XHMMH,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusl, CBSI3aHHBIE C W3YYEHMEM METOJO0B HAyYHOTO MO3HAHUS:
SBJICHHE, HAay4HbIM (akT, rumoresa, (usnueckas BEIWYMHA, 3aKOH, TEOpHsl, HaAOIIOICHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl U HX
MIPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHA,
MIPU3HAKU 110/100Us TPEYTOJIbHUKOB, ONpeIeleHHe U0 IIOCKUX GUryp u o0bEma te.

bBuonoeus: snextpuyeckue SBIEHUS B JKMBOM mpupoje, KojeOaTelbHble IBUKEHUS B
XKUBOM MpUpoJe, ONTUYECKHE SBJICHHUS B JKUBOW mHpHpoje, ACHCTBHE pagualii Ha >KUBBIE
OpraHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJJIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUS KPUCTAIIIMUECKON PEIIETKH, CIEKTPAIbHbIN aHATU3.

l'eocpagpus: MarHuTHBIE TIONIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyA, GOTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, IPEJICKa3aHUE 3EMIIETPSICEHUH.

Texuonocus: TMHUM DIEKTPOIIEpeiad, TeHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
MHAYKIUOHHAs TMeYb, pajaap, paAuoONpUEMHMK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHUKA, COJTHEeYHasi barapest.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro mnpenmera «®usnka» Ha ypOBHE CpeAHEro OOIIero 00pa30BaHUS
(0a30BBIl  ypOBEHb) JODKHO  OOECIICUUTH  JOCTIDKCHHE  CICIYIOUMX  JIMYHOCTHBIX,
MCTAIMPECAMCTHBIX U MMTPCAMETHBIX 06paSOBaTeJIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUs yueOHOro mnpeaMera «DuU3MKa» JODKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS C(POPMUPOBAHHOW BHYTpPEHHEU
[O3ULIMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOeXKIIeHH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILIECTBa,
paclIpeHre *XU3HEHHOTO OIbITa M ONbITa JESATEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON IESTEITLHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCcKOro BOCIUTAHMUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro 00IIEeCTBa;

MPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U JIEMOKPATHYECKHIX
LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAaX TPakJaHCKOTrO 00IIeCTBa,
y4acTBOBaTh B CAMOYIPABJICHNUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HUX
(GYHKUMAMU M Ha3HAYECHUEM;

TOTOBHOCTH K TYMaHHUTAPHOU U BOJOHTEPCKON ACATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTH POCCUICKON TPaXXTaHCKOW MICHTUYHOCTH, MTATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCy/lapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM POCCUHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAlLMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B JIESITEILHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIaJia B IOCTPOECHUE YCTONYNBOTO Oy IyIIIero;

4) 3¢TeTH4eCKOro BOCTIMTAHMS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYIIETO
¢bu3nueckoil Hayke;

5) Tpya10BOro BOCHIHTAHUSI:

WHTEpEC K Pa3IUYHBIM chepaM TpoPecCHOHATBHON NeATENFHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHHMKOH, yMEHHME COBEpIlaThb OCO3HAaHHBIH BBIOOp Oynmymieit
poeCCHr U peaTn30BBIBATH COOCTBEHHBIC )KU3HEHHBIC TIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEW )KU3HH;

6) IKOJIOrMYeCcKOro BOCIIUTAHUSI:

C(OPMHPOBAHHOCTH IKOJIIOTUIECKOHN KYJIBTYPHl, 0OCO3HAHHE TII00ATHHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IJJAHUPOBAHUE W OCYIIECTBJICHHE IEHCTBUN B OKPYXKArOLIEH Cpele Ha OCHOBE 3HAHUS
1esiel yCTOWYMBOTO pa3BUTHUS YEJIOBEUYECTBA;

pacmpeHre OmbiTa JAEATENIbHOCTH JKOJOTHMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCcs 3HaHU 110 pusuke;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMSA:



c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHs (pU3MUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCe M3yUeHUs (PU3HUKH
OCYILECTBIIATh IPOEKTHYIO U HCCIIEI0BATENbCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B IPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
ba3oBble Jiornueckue aeiicTBUA:

CaMOCTOSITENIbHO (HOPMYIHpPOBATh U aKTyalU3UPOBATh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEIEATh UEIH IEITEIIbHOCTH, 3a1aBaTh MAPaMETPhl U KPUTEPUN UX JTOCTUKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

paspabatbIBaTh IUIaH PEHICHUs MPOOJIEMBI C YIETOM aHAIM3a UMEIOIUXCS MaTepUAIbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM,
OIICHUBATh PUCKHU MOCJIECACTBUHN ACATEIHHOCTH;

KOOPJIUHHUPOBATH U BBIMOIHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHE MIPU PEIICHUHN )KU3HEHHBIX TPOOIEM.

Ba3oBble uccienoBatelbcKne 1eiiCTBUS:

BIIa/IETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U METOAaMH (PU3NYECKOU
HayKH,

BJIa/IETh HABBIKAMHU Y4Y€OHO-UCCIIEIOBATEIbCKON M MPOEKTHON AEATeTbHOCTH B 00JIacTH
(U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIHBHOMY MTOMCKY METOJIOB PEUICHHS 3314
(bU3MUECKOTO CoAepKaHUsl, IPUMEHEHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYEHUIO HOBOT'O 3HAHMS, €ro HHTEPIPETallUH,
MpeoOpa3oBaHUI0 M TPUMEHEHHUI0 B PA3IUYHBIX Y4YEOHBIX CHUTyallUsiX, B TOM 4YHUCIE TpU
CO3/IJaHUU y4EOHBIX MPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBIIATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3W M AaKTyaJIU3UpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3y €€ pelieHus, HaxXOJIWUTh apryMEHTHl JUIsl JI0KAa3aTeJIhCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

AHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ pEIICHUs 3aJadyd  Pe3ysibTaThl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh W (POPMYJIHMPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BaTENIbHOM JEATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUYeHUHN PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH MTPHUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 001aCTh KUZHEACSITENFHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, TPEJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHHUS.

Padora ¢ nngopmanmeii:

BJIQJIETh HABBIKAMU MOJydeHUs] WHPOpMaIuu (U3HIECKOTO COACPIKAHUS U3 MCTOUYHUKOB
pa3HBIX THIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IMOUCK, AaHalIW3, CHCTEeMaTH3alMi0 |
WHTEPIpETAIio HHPOPMAIIUU Pa3TUIHBIX BUIOB U (OPM MPECTABICHUS;

OILICHUBAThH JOCTOBEPHOCTh NH()OPMAIIUH;

WCIIONB30BaTh CpeNCcTBAa HWH()OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AlMOHHBIX 3a/Ja4 C COOIIOJCHHEM
TpeOOBaHUIN IPrOHOMUKH, TEXHUKH 0€30MMacCHOCTH, TUTUEHBI, PECypCOCOepEKeHUsI, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;



co3/laBaTh TEKCTHl (PU3UUYECKOTO COJACPKAHUS B pPa3NIUYHBIX (opMmaTax ¢ Yy4EToM
Ha3Ha4YeHWS WHPOPMAIMK W  LEJIEBOH  ayJWTOPHH, BBIOMpas ONTUMAIbHYIO (opmy
MMPCACTABJICHUA U BU3YyaJIM3allhN.

KoMMmyHuKaTHBHBIC yHHBepCaJIbHbIe YUeOHbIe 1efiCTBUS:

OCYIIECTBIISTH OOIICHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U WHIUBUAYaIbHON pabOThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHMI ¢ y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 YJIeHa KOJIJICKTUBA;

[IPUHUMATh LEIM COBMECTHOW JAESITEIbHOCTH, OPIaHMU30BBIBAaTH M KOOPAMHHUPOBATH
NecTBUS 1O €€ JOCTH)KEHUIO: COCTaBISITh IJIaH JACMCTBUIA, pacHpeleNiaTh POk C YYETOM
MHEHUH YYaCTHHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOT0 y4aCTHUKA KOMaHJIbl B OOIIMI pe3yabTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OIICHUBATh WACH C IMO3WLMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B PA3IMUYHBIX CHUTYyaIUsX,
IIPOSABIISATH TBOPUYECTBO U BOOOPaXKEHHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBbIE YHHBepPCAJIbHbIE YUeOHbIE el CTBUS
Camoopranuszanms:
CaMOCTOSITENTFHO OCYIIECTBIIATH IMO3HABATENBHYIO JEATEIBHOCTh B 00JacTH (UMK U
aACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEIICHHSI PAacU€THBIX M KAYCCTBEHHBIX 3aJlad, TUIaH
BBITIOTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;
JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacimpsaTh paMKH y9eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;
JIeNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHwue;
OLICHUBATh MPHOOPETEHHBIN OTIBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HJPYAUIMH B 00acThd  (U3HKH,
MIOCTOSIHHO TOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTELIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYallMsM, BHOCHUTH KOPPEKTUBBI B AESITENHHOCTH, OLIEHHWBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;
BIIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUMN
Y MBICTTUTEIIBHBIX MTPOIIECCOB, X PE3YJIbTATOB U OCHOBAHMIA,
MCIOJIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIEHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHHKCHHIO;
MIPUHUMATh MOTHBBI U pTYMEHTBI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;
MPUHUMATH ce0s1, TOHUMasi CBOM HEJOCTAaTKU U JIOCTOWHCTBA;
MIPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MIPH aHAIHU3E PE3YIbTATOB IEATEIHHOCTH;
MPU3HABATH CBOE MPABO W MIPABO JAPYTUX HA OIIUOKH.
B nporiecce nocTikeHHsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MTPOTPAMMBI IO (GU3UKE st
YPOBHSI cpeHero olmiero oopa3oBaHus y OOyYarOIIMXCSI COBEPIICHCTBYETCS dMOITMOHATBHBINA
WHTEJUIEKT, Mpenoiaraimui c)OpMUPOBAHHOCTD:



CaMOCO3HaHUSsl, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHOMN C(hephl, OBITH YBEPECHHBIM B ce0e;

CaMOperyJIUpOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMCHHE NPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIHMOHAIBHBIM
HU3MCHCHUAM U IIPOSABIIATH FI/IGKOCTB, 6BITB OTKPBITHIM HOBOMY,

BHYTPCHHEH MOTHBAaIlUH, BKIIOYAIONICH CTPEMJICHHE K JIOCTHIKCHUIO ILIEIH H YCIEXY,
OIITUMU3M, HHUIIUATUBHOCTH, YMCHUC HeﬁCTBOBaTB UCXOoOs1 U3 CBOUX BOSMO)KHOCTCI;'I;

AMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh YMOIMOHAIBHOE COCTOSIHUE JIPYTHX,

YUUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUHA 06H.[CHI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COICPCIKNBAHUTIO,

COITMAIILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOILICHHS C JAPYTHMHU
JIOABMH, 3200 TUTHCS, IPOSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHL.

NNPEJMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiacce rnpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

JIEMOHCTPHPOBATh HA TMPUMEpPaxX poib U MECTO (PU3MKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJOIMH, B MPAKTUYECKOH
JIeATSIIHFHOCTH JIFO/ICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YyUCHHBIX (PU3MUYECKMX MoJenel: MaTepualibHas
TOYKa, MHEpUUaIbHAs CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, XKUAKOCTEH U TBEPABIX TEJ, TOYCUHBIH 3JIEKTPUUYECKHM 3apsii IpU pELIeHUU
(bu3HUYeCcKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (MPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BEILIECTBA U DJIEKTPOJAWHAMUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE NPAMOJIMHEHHOE [BHXKEHUE, CBOOOJHOE MaJieHHe Tell,
IBIDKEHUE 110 OKpPY)KHOCTH, WHEpUUWs, B3amMmopaencTBue Ttei, aupdys3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHUE XKUAKOCTeH M TBEPIBIX Tel, M3MEHEHHe 0O0bEMa Tesl NpU HarpeBaHUU
(oxJ1ax1eHNHn), TEMJI0BOE paBHOBECUE, HCIIAPEHHE, KOHAECH CAlUs, IaBJICHHE, KpUCTAILIIM3aIus,
KHWIIEHHE, BJIAXXHOCTh BO3/lyXa, NOBBILICHHE JABJICHMS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIYy IapaMeTpaMd COCTOSIHMSI ra3a B H30Ipoleccax, AJIEKTpU3alus Ted,
B3alMO/JIEICTBHE 3apsI10B;

OINMCHIBATh MEXAHWYECKOE JIBUKEHUE, MCMOJb3ysl (U3NYECKHE BEIMYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHNE, Macca Tejla, CHJla, UMIIYJbC Tella, KHHETUYeCKas
SHEprusi, NOTEHUUalbHAas SHEPIus, MeXaHUdeckas pabdoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMCaHUM MPABUIBHO TPAKTOBaTh (DU3MYECKHH CMBICT MCIOJIB3YEMbIX BEIMYMH, MX
0003Ha4YEHUSI U €TMHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUUHHY
C IpyT'MMHU BEJIMYMHAMU;

ONKCHIBATh HM3YYEHHbIE TEIJIOBBIE CBOMICTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJb3Ys
¢u3nyeckue BeNWYMHBL: JIaBJICHHWE Ta3a, TeMIeparypa, CpeiHsAs KHHETHYecKas »Heprus
XaOTHYECKOTO JBUKEHHS MOJIEKYJ, CpeJHEKBaJIpaThUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHsSI 3HEprusi, paboTa rasza, KO3QQHUIMEHT MOJE3HOro ACUCTBUS TEIJIOBOTO
JBUTATENIS; IPU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJB3YEMBIX BEIHUNH,
uX OOO3HAYeHHMs] W EIUHMIBI, HaXOIUTh (HOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTUMH BEJIMYMHAM;

OIMCHIBAaTh WU3YUYECHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SIBICHUS
(mporecchl), UCHONB3Ysl (GU3NYECKUE BEIMUYMHBL: AIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOEe MOJIE,
HanpspKEHHOCTh  IOJISA, IOTEHIMAJN, pPa3HOCTh IOTEHLUUAIOB; IPHU OINHUCAHUU IPABUIBHO
TPaKkTOBaThb (U3NYECKUN CMBICT HCIONb3YEMbIX BEJIWYUH, HX OOO3HAYEHMS] M €IWHUIBL;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3NUECKYIO BETMUHUHY C IPYTHMHU BeTMUUHAMM;



aHATM3UPOBaTh (PU3MYECKHE MPOLECCHl U SBJICHUS, HCIONB3YS (PU3MUECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKON DHEPrUuH, 3aKOH COXPAHEHHsI UMITYJIbCa, IIPUHLIMII CYIIEPIIO3ULIUN CUJI, IPUHLIUII
PaBHOINPABUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO JIBUIKCHMS
MOJIEKYJl ¢ a0CONIOTHOM TemIeparypoil, MepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHHUS
AJIEKTPUUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro0 MaTeMaTU4eCKOe BBIPAKEHUE U YCIIOBHS (IpaHMILIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMITBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHHUYECKUX YCTPOHCTB;
pa3nuyarh ycjaoBHs UX O€30I1aCHOIO MCII0JIb30BaHMsl B TIOBCEJHEBHOM JKU3HU;

BBIMOJIHATh 3KCIIEPUMEHTHl 10 HCCIEJOBAHUIO (U3UYECKUX SIBICHUHA M MPOIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, TMpH 3TOM  (HOpMyJIUpOBaTh
npobnemy/3ajauy M THIOTE3y Y4eOHOTrO OSKCIEpHUMEHTa, CcoOMpaTh yCTAaHOBKY W3
IIPEUI0KEHHOI0 000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYIIMPOBATH BHIBOJIBI;

OCYIIECTBIATh MpSMblE U KOCBEHHbIE H3MEPEHUs (U3MUECKUX BEJIUYUH, HPU ITOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHS U MCIOJb30BaTh W3BECTHBIE METOJbl OLICHKH
IIOIPEIHOCTEN U3MEPEHNUN;

UCCIIeIoBaTh 3aBUCUMOCTH MEXAYy (GHU3NYECKUMHU BEJIMYMHAMU C MCIOJb30BaHUEM
OpSMBIX HW3MEPEHUH, MPH 53TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HKCHPOBATH PE3YJIbTATHI
MIOJIyYEHHOH 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUAE TAaOIUIl U IpaUKOB, J1€JIaTh BBIBOJIbI
I10 pe3yJIbTaTaM UCCIIEAOBaHU;

coOioaTh IpaBuiaa 0€30MacHOrO TpyJAa MpU NPOBEJCHUM HCCIENIOBaHUM B paMKax
y4e0HOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATENILCKOM W TPOEKTHOW JAEATENBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00paToOpHOro 000py10BAHNUS;

pemath pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (PU3MUYECKOW MOJENbI0, WCIIONb3Ys
¢bu3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHalM3a yCJIOBHS 3a7auyll BHIOMpaTh (U3NUYECKYIO
MOJIeNIb, BBIACIATH (U3NYECKHE BEIMYUHBI M (OPMYIBI, HEOOXOAMMBIE UIsI €€ pelIeHHS,
MIPOBOJIUTH PAcUYEThI U OLIEHUBATh PEATbHOCTD MOJYYEHHOTO 3HaUCHHs (PU3NYECKON BETMUHHBI;

peniaTh KayeCTBEHHBIC 3a/1a4d: BBICTPAMBATH JIOTUYECKH HENPOTHUBOPEUMBYIO ILIETIOUYKY
paccy’kKJIeHUI ¢ ONOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHE SIBICHMUS;

UCIOJIb30BaTh NPU pPEIIEHWH YYEOHBIX 3aJlad COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U NPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM HMH(POpPMAIMH, TOJIYYEHHON W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJTy4yaeMyt0 HHPOPMALIUIO;

MIPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOIEro MUpa, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUYECKHE 3HaHWs MO0 (U3MKE B TIOBCEIHEBHOM JKM3HM JUIS
obecrieyeHrs: 6€30MacCHOCTH MU OOPALIEHNUH C TPUOOpaMH U TEXHUUECKUMH yCTPOHCTBAMH, TS
COXPAHEHHS 3/10pPOBbs M COOIIOIEHUSI HOPM SKOJIOIMUECKOT0 MOBEIEHUS B OKpY Kalollel cpee;

paboTaTh B IpyIIe C BHIIOIHEHUEM Pa3IMUHBIX COLMANIBHBIX POJIeH, MIIaHupOBaTh paboTy
IpyNObl, palUOHAIbHO pacHpeneNsTh OOf3aHHOCTH U IUJIAaHUPOBATh JEATEIBHOCTH B
HECTaHJApPTHBIX CUTYyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)JOI0 M3 yYaCTHUKOB IPYyNIbI B
pelIeHre paccMaTpuBaeMon MPOOIeMBbI.

K koniy oOyuenust B 11 kJiacce npeiMeTHbIE pe3ysibTaThl Ha 0230BOM YPOBHE JOJKHBI
oTpaxkaTh c(HOPMUPOBAHHOCTH y 00YHAIOIINUXCS YMEHU:

JI€MOHCTPHPOBATh HA MpUMepax pojb U MECTO (PU3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B PA3BUTUH COBPEMEHHON TEXHHKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JeSITeIbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €TMHCTBO (PU3NUECKOI KapTHHBI MUPA;

YUYUTHIBATh TPAHULBI TMPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJeNel: TOYEUHbII
NEKTPUYECKUI 3apsij, Jyd CBETa, TOYEUYHBIM MCTOUYHHUK CBETA, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sJIpa MPH pelieHnH (HU3NUecKux 3ajay;



pacrno3HaBaTh (pU3MYECKHe SBICHUS (MPOIECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOAUMOCTh, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHMTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHMTOB, 3JEKTPOMAarHUTHas
WHIYKIMS, ACHCTBHE MAarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM U JABIDKYIIMICS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOJIpU3aLMs  CBETa, JUCIEPCHUS CBETa,
dotoanekrpuyeckuit 3dpdext (pororddekr), CBeToBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIMCHIBATh HU3YUYEHHBIC CBOMCTBA BEILECTBA (AIEKTPUUYECKUE, MAarHUTHbBIE, ONTUYECKUE,
ANEKTPUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPENl) U JIECKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3yd (U3NYECKHE BEIWYHMHBI: JJIEKTPUYECKUH 3aps], CHJIa TOKa, JJIEKTPUYECKOe
HanpspKEeHUe, SJIEKTPUYECKOe COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO IOJA, cuia Amrmepa, cwia JlopeHna, MHIYKTHBHOCTD
KATYIIKH, SHEPrusi 3JIEKTPUYECKOrO0 W MArHUTHOTO IOJIeH, MEpUOJ U YacToTa KojeOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B IIPOLIECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
kojeOaHui, (pOKycHOE pacCTOSHHME M ONTHYECKas CHJIa JUH3bI, MPHU OMNHCAHUU TMPABUIBHO
TPaKTOBaTh (PUINYCCKUN CMBICT WCIOIB3YEMbIX BEJIWYUH, WX OOO3HAYCHWS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOININE JAHHYIO GU3UYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMY,

OINMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W TPOLIECCHI, HCHONB3Yys (PU3UIECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, DHEPIUs U
uMIyJbCc (OTOHA, IMEpPUOJ MOJypacnana, SHEPrusl CBSI3M ATOMHBIX SJEp, IPU ONHCAHUU
MPaBWIbHO TPAaKTOBaTh (U3MUECKUN CMBICH HCHOJIb3YEMBIX BEJIMYMH, MX OO0O3HAueHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIONINE NAHHYIO (PH3UYECKYI0 BEIUYHMHY C APYTUMHU
BEJIMYMHAMU, BBIUUCIISITH 3HAaUeHHE (PU3UUECKOI BEIIMYMHBL

aHATM3UPOBATh (PU3MYECKHE MPOIECCHl W SIBICHUS, MCIONB3Yys (pU3MUECKHe 3aKOHBI U
npuHOMNBL: 3akoH Owa, 3aKOHBI MOCIEAOBATEIBLHOTO M MapasieIbHOrO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHuna, 3akoH JJIEKTPOMAarHUTHOW  HWHIAYKIUH, 33aKOH
MPSIMOJIMHEHHOTO PACpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUWE OHWHImTEHHA 11 Qororddexra, 3aKOH COXpaHEHUS] HHEPTUU, 3aKOH
COXpaHEHUsT MMIYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOr'0 4YHcCJa, MOCTyJaThl bopa, 3aKOH pajMoOaKTUBHOTO pacnajaa, MpU 3TOM pa3indarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpaKEHUE U YCIOBHs (TpaHUIIBL,
o0acTv) NPUMEHHUMOCTH;

OTIpEICTISATh HAMpaBlIEHWE BEKTOpAa MHIYKIMU MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cwiisl AMriepa u cuiisl JIopeHna;

CTPOUTH U OMHCHIBATH M300paKEHHUE, CO3/1aBaeMOe TUIOCKUM 3€pKalioM, TOHKOW JTHH30i;
BBITIOJHATH 3KCIEPUMEHTHI MO0 UCCIIEI0BAaHUIO (PM3MUYECKUX SIBICHUN U MPOLIECCOB C
UCIMONIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpeHui: mpu IToM  (OpMYyJIHUPOBATH
npobieMy/3ajady ¥ THUIOTE3y Y4YeOHOro OKCIepUMEHTa, CcoOUpaTh YCTAaHOBKY U3

MPEJIOKEHHOTO 000PYI0BaHMSI, TPOBOJUTH OMBIT U (JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBJISATh TPSAMBIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEIWYWH, TPH STOM
BBIOMpATh ONTUMATBHBIA CIOCOO W3MEpPEHUs W WCIOIb30BaTh H3BECTHBIE METOIBI OIEHKU
ITOTPEIIHOCTEN U3MEPEHN;

HCCIIeIOBATh 3aBUCUMOCTH (PU3UYECKHUX BETUYMH C UCTIOIB30BaHUEM MPSIMBIX U3MEPEHUH:
IIpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3MuecKUXx BENWYMH B BHUAE TaOmuil W TpaduKOB, JAeNaTh BBIBOJABI IO pe3yJibTaTaM
HCCIIEIOBaHMUS;

coOMoaTh MpaBwia 0€30MacHOro TpyAa MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIepUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM U TPOEKTHOW JESATENIbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U Ta00paTOPHOTO 000Dy IOBAHHS;



pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
(Gu3nyeckne 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCIIOBHS 3a7jaudl BEIOUPATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYUHBI M (OPMYJBI, HEOOXOIAMMBbIE Ui €€ pelIeHHS,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOJYUYEHHOTO 3HaUCHUsI (PU3NUECKON BETMUHHBL;

peniaTh KayeCTBEHHBIC 3a/1ayd: BBICTPAMBATH JIOTUYECKH HENPOTHUBOPECUMBYIO LIETIOUKY
paccyKIeHHUI ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUECKUE SABICHMUS;

UCIOJB30BaTh MPH pPEIICHHMH Y4YeOHBIX 3aJad COBPEMEHHBIE HH(OPMALUOHHBIC
TEXHOJIOTUHU JUIsl NIOUCKA, CTPYKTYPUPOBAHMSA, MHTEPIPETAlUU U MPEACTaBIECHUS Y4eOHOH U
HAYYHO-TIONYJISIPHOW WH(POpPMALMHU, MOJYYECHHOH W3 pPAa3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALIUIO;

OOBSICHATH HMPUHIIMIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inuyarhb
yCIIOBHSI UX 0€30M1aCHOI0 UCIOJIb30BAHUS B [IOBCEIHEBHON XKU3HH;

MPUBOANUTH TPUMEPHI BKJIaJa POCCUICKUX M 3apyOCKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIOJIb30BAaTh TEOPETHUYECKHE 3HaHWs 1O (PU3MKE B IIOBCEIHEBHOM JKHU3HM JUIS
obecrieyeHus: 6€30MaCHOCTH IIPU OOPALIEHHUH C TPUOOpaMH U TEXHUUECKUMHM yCTPOHCTBAMH, IS
COXPaHEHHUs 3/I0POBbsI U COOIIOIEHUS] HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH Cpelie;

paloTaTh B IpyIIie C BHIIOIHEHUEM Pa3IMUHBIX COLUANIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpyNIbl, palUOHAIbHO pacHpeleNsaTh OOf3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJApPTHBIX CUTyalUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXXJOI'O M3 Y4YaCTHUKOB IPyIIbI B
pelIeHne paccMaTpuBaeMoi POOIEMBI.
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1. JKusas dusuka: odyuaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

2. Ypoku pu3uku ¢ ucrons3zoBanueM MuTepHera. hitp://www.phizinter.chat.ru/
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http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

