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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o (pu3mke 6a30BOTr0 ypOBHS Ha YPOBHE CPEIHETO 001IET0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE TMOJIOXKEHUN U TPEOOBAHUMN K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarenbHO#l mporpammel, npencraBieHHbix B PI'OC COO, a Takxke ¢ ydéToMm
benepanibHOM paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMY MPEnoaBaHus y4eOHOro
npeamera «®dusnkay B oOpazoBaTelbHBIX opranuzaiusax Poccuiickoit depeparum,
peann3yonmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxxanue mporpaMmbl 1o  (GU3MKE HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa oOydaroniuxcst 10—-11 knaccoB npu oOydeHUH UX
¢u3uke Ha O0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO MOAXOA.
[Iporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusmM DPI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM W METaNpeAMETHBIM pe3yJbTaTaM OOYy4YeHHUs, a TaKKe
YUUTHIBAET HEOOXOAUMOCTh pEAU3ALMM  MEXKIPEIMETHBIX CBsi3ed (U3UKH C
€CTECTBEHHOHAYYHbIMU y4€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LIENN
U3y4deHus (PU3UKH Ha YPOBHE CPEAHETO 0011Iero 00pa30BaHus, IJIAHUPYEMBIE PE3YIbTAThI
OCBOCHHUA Kypca (DU3MKHU: JIUYHOCTHBIE, METANpeIMETHbIC, TpeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET: IUIAHUPYEMbIE PE3YJbTaThl OCBOCHUS Kypca
¢bu3uKy Ha 0a30BOM YpOBHE, B TOM YHUCJIE MPEIMETHBIE PE3YNIbTATHI IO T'0JIaM 00yUEeHHUS;
coJiepkaHue yueOHoro npeamera « @usuka» 1mno rogam o0ydeHus..

[Iporpamma no ¢u3uke MOKET ObITh MCIOJIb30BAHA YUUTENSIMU KaK OCHOBA IS
COCTaBJICHHsI CBoMX pabouux mporpamm. [Ipu paszpaboTke paboueil mporpaMMbl B
TEMaTUYECKOM TUTAHUPOBAHUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJH30BaHUS
ANEKTPOHHBIX (UHU(PPOBBIX) 00pa30BATENbHBIX PECYPCOB, ABISIOUIUMXCS Yy4yeOHO-
METOJUYECKUMU MaTepuanamMu (MyJIbTUMEIUINHBIE TPOTPAMMBbI, dJIEKTPOHHbBIC YUEOHUKHU
W 3aJaYHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTyalbHbIE J1A0OPATOPUM, HIPOBBIC
POrpamMMbl, KOJUIEKIIMM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUJAKTUHYECKUE BO3MOXHOCTH HWH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHUH,
coJiep>KaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHUH.

[Iporpamma mo (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYHUTEIEH U
MPEAOCTABISAECT BO3MOKHOCTD JJIsl peAJIU3alii PA3JIMYHBIX METOAUYECKHUX MOIAXO0J0B K
opraHuzanuu oO0ydeHus (GU3MKE TPU YCIOBUU COXPAaHEHHsS OOsS3aTEIbHOM YacTu
COJIEp>KaHMs Kypca.

du3nka Kak Hayka o HamOoJee OOIMMX 3aKOHAX MPUPOJbI, BHICTyMAasi B KauyeCTBE
y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHH 00
okpyxaromieM wmupe. [IkonpHBIM Kypc GU3MKH — CHCTEMOOOPa3yIOIIUH s
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIbKY (DM3UUECKUE 3aKOHBI JIeXKAT B
OCHOBE TMIPOIIECCOB M SIBJICHUH, H3ydyaeMblX XHUMHEH, Ouosiorueut, Quanyeckoin
reorpadgueil 1 actpoHomuel. VMcnonb3oBaHWE W AKTUBHOE MPUMEHEHUE (PU3UYECKHUX
3HAHMM oOmpenesnsieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHMM B cdepe
HHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHUS HOBBIX MATEpUATIOB C
3aJlaHHBIMU CBOMCTBaMU U JApyrux. M3yueHue (u3MKM BHOCUT OCHOBHOW BKJIaJ B
dbopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaromuXxcs, B GOPMUPOBAHUE
YMEHUW TPUMEHITh HAY4YHBIA METOJ] TO3HAHWS TPHU BBIIOJHEHHH WMH Yy4eOHBIX
VCCIICIOBAaHUM.



B ocHOBY Kypca (u3uku 1715 YpOBHSI CPEAHETO 00111ero 00pa3oBaHUsl MOJI0KEH P
UJEi, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPHUHIIUIIBI €0 MOCTPOEHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEU KypC SBIKIETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pasliefioB (DU3UMKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesa 2enepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKU 00beIUHEH
BOKpYr (Qusnueckux teopuil. Benymum B Kypce saBigercs GOpMHpOBaHUE
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeanojaraet MUCHOJIb30BaHUE
I'YMaHUTApPHOTO MOTEHIMaNa (PU3UIECKON HAyKH, OCMBICIICHHE CBS3U Pa3BUTHs (DU3UKU
C pa3BUTHEM OOILIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTMYECKUMHU MTPOOIEMAMHU.

Hoen npuxknaonoii nanpaenennocmu. Kypc Gpusuku npenmnongaract 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHUX MPUIOKEHUI U3yUYEHHBIX TEOPHUI U
3aKOHOB.

Hoes 3konozuzayuu peann3yeTcs MoCpeiICTBOM BBEECHUS dJIEMEHTOB COACPKAHNUA,
HNOCBSIIEHHBIX 3KOJIOTMYECKMM HpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TakkKe 00CYXIEHHs MpOoOJIEM palMOHAIBLHOTO
IPUPOJIOTIOIB30BAHUS U KOJIOTHYECKON OE30MMaCHOCTH.

Crep>XHEBBIMU 3JEMEHTaMHM Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SIBISIIOTCS  (u3UyYecKue Teopur ((POpMHUpPOBAHUE NPEACTABICHUNH O
CTPYKTYpEe NOCTPOEHHUs (PU3MUECKON TEOopuH, posin (PyHAAMEHTAJIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUSX O NPHUPOAE, I'PAHHUIAX NPUMEHMMOCTU
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AEsATEeNbHOCTH MOAX0] B Kypce (DU3UMKH peau3yeTcsl MPexJie BCero 3a
CU€T OpraHM3aluu SKCIIEPUMEHTAIBLHON AesTeNnbHOCTH oOywaromuxcs. s 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO UCMOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPHIE B MporpaMMe No pu3nKe 00bEAMHEHBI
B OOILIMI CITUCOK YYEHUUYECKHUX MTPAKTUYECKUX padoT. BrieneHne B yKa3aHHOM MEpeUHe
7a00paTOpHBIX pPabOT, MPOBOAMMBIX Ui KOHTPOJISI U OLIEHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca UCXOAsl U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu s3TOM oOecnieunBaeTcsl OBiIa/IeHHE O0YJAOIITMMUCS
YMEHUSMH  TPOBOAUTH KOCBEHHBIE HM3MEPEHHUS, HCCIEAOBAHMS  3aBUCUMOCTEU
($u3NYECKUX BEIMYUH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonpuioe BHUMaHUE yAEISETCS PEIIEHUIO PACUETHBIX U KaU€CTBEHHBIX 3a1a4. 1Ipu
TOM JJIA pacy€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 337aud C SIBHO 3aJaHHOM
bu3nueckol  MOJENbIO, MO3BOJISIIOUIME  MNPUMEHSITh  M3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, TaKk U UHTETPUPYS 3HAHMS U3 Pa3HbIX
paznenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a7aHUsl HA OOBSICHEHHE
NpOTEeKaHUsl (PU3MYECKUX SIBJICHUW M MPOIECCOB B OKPYKAIOUIEH JKU3HU, TPEOyIolne
BbIOOpa (PU3UYECKON MOJIENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamu OI'OC COO k MarepuanbHO-TEXHUYECKOMY
o0ecrieueHunto yueOHOTO mporiecca 6a30BbIi ypOBEHb Kypca (PU3HUKH Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJDKEH M3ydaThCsl B YCIOBHUSAX MPEIMETHOro KaOuHeTa (pU3HUKH
WIM B YCJIOBUAX MHTETPUPOBAHHOIO KaOWHETa MpPEAMETOB €CTECTBEHHO-HAYYHOIO
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nukia. B kabuneTe Gpu3uku OMKHO OBITH HEOOXOIUMOE TabOpaTOpPHOE 000PYI0BAHUE
JUIS BBIMIOJTHEHHUS YKa3aHHBIX B MpOrpaMMe Mo (PHU3MKE YUCHHUECKHX MPaKTUYECKHX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHE.

JlemoHCTpaninoHHoe o0opyaoBaHue (poOpMUpPYyeTCs B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY IIEPEUUCICHHBIX B
nporpamMme Mo (U3MKE KITIOYEBBIX JIEMOHCTpAlUi MJisi MCCIEJOBAaHUS M3y4aeMbIX
SIBJICHUM U MPOIIECCOB, YMIUPUUECKUX U (PYHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMECHEHUM.

JlabopaTopHoe o00OpynOBaHME NI  YYCHUYECKUX  MPAKTUYECKUX  paboT
dbopmupyeTcsi B BUJIE€ TEMATUYECKUX KOMIUIEKTOB U 00€CIIeUYnBaETCA B pacué€re OJJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtndeckue KOMIUIEKTHI JabOpPaTOpHOTO
000py10BaHUS TOJIKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN AHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TaKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHIE
1M(pPOBBIX JabOpaTOPHUI.

OCHOBHBIMM LIEJIAMH U3y4€HHs PU3UKHU B 001IEM 00pa30BaHUU ABIISIOTCS:

(dbopMHpOBaHHUE MHTEPECA U CTPEMJIEHUSI OOYYaIOIIMXCA K HAYYHOMY U3YUYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAy4HOM METOJE€ IO3HAaHUS U (POPMHUPOBAHUE
UCCJIEN0BATEIBCKOTO
OTHOILIEHUS K OKPYXAIOUIUM SIBJICHUSAM;

(dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUsI KaK pe3ylibTaTa H3y4YEHHUS OCHOB
CTPOEHMsSI MaTepuu U (PyHAAMEHTAJIbHBIX 3aKOHOB (pU3UKU; (HOPMHUpPOBAHHE YMEHUI
OOBSICHATH SIBJICHUS C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUN U HAYUYHBIX JOKA3aTEIbCTB;

dbopMupoBaHHE TpEACTABICHUH O ponu (QU3UKKA [ Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTikeHre HSTHX 1elied O00ecrneyrMBaeTcs pEelIeHUEM CIEAYIONMX 3aJad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHusI:

MpUOOpETEHUE CHUCTEMbl 3HAHUW 00 oO0UmMX (U3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIKOYAS MEXAHHMKY, MOJIEKYJAPHYIO (U3HUKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

(opMupoBaHHEe YMEHUN MNPUMEHITh TEOPETUYECKHE 3HAaHUS HJs OOBSICHEHUS
¢u3znyeckux SBJIEHUI B NpUpOAE M JUIA NPUHATHAS TNPAKTUYECKUX PpEHICHUH B
MMOBCEIHEBHOM KU3HM;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IUYHBIX 3a/a4 C SBHO 3aJaHHOW (HU3UYECKOM
MOJIEJIbIO, 3aj1a4, OJIpa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/1aHue (PU3NYECKON MOJIENH,
aJICKBaTHOW YCIIOBHUSM 3a/1aui; MOHUMaHUEe (PU3NIECKIX OCHOB M TIPUHIIUIIOB JCHCTBHUS
TEXHUUYECKUX YCTPOUCTB M TEXHOJOTUIECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHHE METOJaMU CaMOCTOSITENIbHOTO ITUIAHMUPOBAHUA M IPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaIW3a U MHTEpPHpeTaluy MHPOpMalUU, ONpeeIeHus
JIOCTOBEPHOCTH MOJYYEHHOI'O Pe3yJIbTaTa;

CO3JaHME YCJIOBHM JUIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPUYECKOU JIESITETbHOCTH.



Ha wu3yuenue ¢usuku (06a30Bblii ypOBEHb) HAa YpPOBHE CpPEOHEro OOIIEro
oOpazoBanus orBogutcsi 136 gacos: B 10 kmacce — 68 yacoB (2 waca B Hemeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

[IpennaraeMslii B mporpamme 1o (GU3MKe MepeueHb JIA00PATOPHBIX U IPAKTHUECKHUX
paboT sBIIETCS pEKOMEHI0OBAHHBIM, YUUTEIb JIeTIaeT BEIOOP IPOBECHUS Ta00PaTOPHBIX
paboT ¥ OIBITOB C YYETOM MHIUBHTyATbHBIX OCOOCHHOCTEH 00YyJarOIIMXCsl.

JIrobast pabodasi mporpamMma JOJKHA TMOJHOCTBIO BKJIIOYATH B CEOsI COAEpIKaHHE
JTaHHOW TIPOTPaMMBI TT0 (PU3HKE.

COJEPKXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®u3uka — Hayka o nmpupoe. Hayunbie MeTObI MO3HAHUS OKPYKAIOIIETO MUPA.
Ponb sxcnieprMeHTa U TEOpUH B MPOLIECCE MO3HAHUS TPUPOIbI. DKCTIEPUMEHT B (DU3HUKE.

MopenupoBanue (QU3NYECKUX SBJIEHUM W MpoleccoB. HaydHble TUIIOTE3BI.
duznyeckue 3aKOHbI U Teopur. [ paHUIIbl TPUMEHUMOCTH (PUZUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHOW HAYyYHOW KapTHUHBI MHUpPA, B
IIPAKTUYECKOM IEATEIBbHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBblie ¥ IU(PPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Pa3gen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanunueckoe nBuxkeHnue. OTHOCUTEIBLHOCTh MEXaHUYECKOTO ABMKEHUs. Cructema
orcuéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTEpPUaJIbHOM TOYKHM, HMX TMPOCKIMM HA OCHU CHUCTEMBbI KoopauHat. CloxxeHue
MEPEMEILICHUM U CIIOKEHHUE CKOPOCTEM.

PaBHomepHOE 51 PaBHOYCKOPEHHOE MPSAMOJIMHEUHOE  JIBUYKCHUE.

['paduiku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TEPEMEIICHUS
MAaTE€PUAJIbHOW TOUYKU OT BPEMEHHU.

CBobOosHOE TIasieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonuueinHoe nBwxkeHue. J|BUKEHUE MaTEpHAIbHOM TOYKH IO OKPYKHOCTH C
ITOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAs CKOPOCTh. [lepuoa u
yacToTa oOparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHudecKkre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETP, TBUKECHUE
CHApSJIOB, LICTIHBIE U PEMEHHBIC MIEPEAAYN.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUIIOCTpAlUs KHUHEMATHYECKUX XapaKTEPUCTUK
JIBYKCHUS.

[IpeobpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue paBukeHuss Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPH30HTY U
TOPU30HTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopoCcTu Ipu ABMKEHHUH 110 OKPYKHOCTH.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyeHnne HEPaBHOMEPHOIO [JBHXKEHHUS C LEIbI0 OIPEACICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHWS MEXKAYy MyTSAMH, NPOWICHHBIMU TEJIOM 34
MOCJIEA0BATENBHBIE PABHBIEC IPOMEKYTKH BPEMEHU MIPU PAaBHOYCKOPEHHOM JBUKEHHUH C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprammn otHocurensHOCcTH [Mamunes. Ilepseit 3axkon Herotona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tema. Cuna. [Ipunuun cynepriosuuuu cui. Bropoi 3akoH HeroToHa 1s
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuina tspxectu. [lepBast kocMuyeckas CKOPOCTb.

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

Tpenne. Bunbl TpeHus (mokosi, ckoyibkeHus, kadeHusi). Cwna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUsS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS IIPH IBMYKEHUU TeJIa B )KUIKOCTH UJIH Tras3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpailieHus. [linedo cuiibl. Y cimoBus paBHOBECHS
TBEPIOIO Tea.

TexHudeckre yCTpOUCTBA U MPAKTUYECKOE TPUMEHCHUE: TTOAIIUITHUKH, TBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc, B3aUMOACHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi Izyuenue

JBUKEHUSI OpycKa 10 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAKOIIMX B IMPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbc MaTepualibHOM TOYKH (Te€da), CUCTEMbI MaTepUalibHbIX To4eK. Mmmyinbe
CWIbl M U3MEHEHUE HMITyJibca Tela. 3aKOH COXPaHEHUs HMITyJbca. PeakTuBHOE
JIBUKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckas  sHepruss  MaTrepUaIbHOW  TOYKHU. Teopema 00
VU3MEHEHUN KHHETUYECKON IHEPTUH.

[lorenuuanbHas »sHeprus. [loTeHIManbHas SHEPrus ympyro AehopMUPOBAHHOM
npyxuHsbl. [loTeHnManbHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EeMIIH.

[ToTeHmanbHbIe U HEMOTEHIUANIbHBIE CUITBI. CBSI3b pa0OTHI HEMOTEHIIUATBHBIX CHIT
C UI3BMEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEII. 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabonul

N3yuyenue abCOMIOTHO HEYIPYTOro yjaapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOM SHEPruu Tesa Ha
IIPUMEPE PACTSHKEHUS PEZUHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOM TEOPUH M HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMOJICUCTBHS YaCTHI] BelllecTBa. MoJIeiu CTPOEHHUSI Ta30B, KUIAKOCTEN U TBEPIBIX TEIl
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojielie. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo Bemectna. [locrosHnas ABorapo.

TennmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mopens umaeanbHOro rasa. OCHOBHOE YpPAaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON
TEOpUU UJEANbHOT0 raza. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa cpelHel KUHETHYECKOM
DHEPrUU TEIUIOBOTO ABHMXKEHHUs 4dacTul rasza. [llkama temneparyp KenbBuna. ['azoBbie
3aKoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon Jlanbrona. M3omponecchl B
UJICAIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacrapieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.
Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MOJEKYI
OPTaHUYECKUX COCITMHECHUU.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbIThI, TOKa3bIBAIONIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICUCTBUS.

Mopenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYAa.

OnbITHL, MJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UIEAIBHOTO I'a3a, H30IPOLIECCHI.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpATyphl BO3AyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEKY TTapaMeTPaMH COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamMuueckass  cucTteMa.  BHyTpeHHs SHEprus

TEPMOJIUHAMHYECKOU CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonruecTBO TeniIoTh U
pabota. BHyTpeHHSsIs1 SHEPrUs OAHOATOMHOTO UACIbHOIO ra3a. Bunpl Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYEHHE. Y IeTIbHAS TEMIIOEMKOCTD BEIIECTBA.
KonruecTBO TEIIOTH NpH TEIUIONEpEaye.

[TonsiTue 00 aguadatHoM mpouecce. [lepBblil 3ak0oH TepMoaUHAMUKU. [[pumeHeHue
NEPBOr0 3aKOHA TEPMOJMHAMUKH K H3oIporeccam. ['paduueckas nHTepIpeTanus
paboTHI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PO1IeCCOB B MIPUPOJIE.

TernoBble MamuHbl. [IpuHIUIBL AeCTBUA TerUIOBbIX MamuH. [IpeoOpa3zoBanus
HHEPrUu B TEIUIOBBIX MamnHax. KoadguimeHT none3snoro qeHCTBUS TEMIOBON MAILIMHBI.
[Muxkn KaphHo u ero xo3ppuuMEHT MONE3HOro AEUCTBUA. DKOJIOTMUYECKUE MPOOIEMbl
TEIJIO3HEPIETUKU.

TexHrYecKue yCTpOoWCTBa M NMPAKTHYECKOE ITPUMEHEHUE: JBUTATENb BHYTPEHHETO
CrOpaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEN SHEPTHH TeJla PU COBEPIIEHUHU paOOThL: BBUIET MPOOKH U3
OyTBUIKM TOJ JEWCTBUEM CXKATOrO BO3/yXa, HarpeBaHue 3(dupa B JATYHHOH TpyOke
nyTéM TpeHus (BUIEOAEMOHCTpALNs).

N3meHeHne BHYTpEeHHEH dHepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT o aaAabaTHOMY paCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUraTeisi BHYTPEHHETO CropaHusi, PEakTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapooOpazoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAS U
OTHOCUTEJIbHASL BJIAXHOCTH BO31yxa.  HachleHHbIN nap. YjaenbHas

TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUIIEHUS OT JaBJICHMUSL.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
KpHUCTAJUIOB. Kunkue  kpucramibl. CoBpeMEHHbIE — MaTepHalbl.

[InaBnenue W kpucramumzanus. Y aejbHas TeraoTa miasiaeHus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHrueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJOTUHU MOTYUEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
YUCJIE HAHOMATEPUAaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0Obl u3MepeHus BIaKHOCTH.



HaGnronenue HarpeBaHus W IUIABJIEHUS  KPUCTAUIMYECKOTO  BEIIECTBA.
JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3MepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3YyXa.

Paznen 4. dnekrpoaunamuka Tema

1. dnekmpocmamuka

DneKTpu3anms Ten. DJIEKTPUYECKH 3apsa. J(Ba BuIa 3JIEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUAJIEKTPUKH U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsaa.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHblid 3IEKTPUYECKUN 3apsil.
DnekTpuueckoe noJie. Hanpssk€HHOCTH 351eKTprudecKoro nosst. [IpuHuun cynepno3unnn
ANEKTPUYECKUX NoyeH. JIMHNY HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun snexktpocratuueckoro mosis. [lorenmuman. Pa3HOCTh MOTEHIMATIOB.
[IpOBOIHUKM UM AWAPIEKTPUKH B 3JIEKTPOCTATUYECKOM Tmojie. J{udmekTpuueckas
MPOHULIAEMOCTb.

OnekTpo€MKOCTh. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuueckue yCTPOMCTBA UM IPAKTUYECKOE IMPUMEHEHHUE: DIIEKTPOCKOII,
JIEKTPOMETP,  DJEKTpOCTaTHUecKas  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPHOOpPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAJAM IUIACTHH,
PACCTOSIHUSI MEXKly HUMU U IUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3mepenune 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUSA IJIEKTPUUYECKOr0 TOKA. McTouHMKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsixenune. 3akon OMa 114 yyacTka L.

DJIEKTPUYECKOE  CONMPOTHBIEHUE.  YJIEIBHOE  CONPOTHUBIICHUE  BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoymns—JleHiia. MOIHOCTh AIEKTPUYECKOTO
TOKa.

DIIEKTPOJABHKYIIIASl CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 117151 TIOJTHOM (3aMKHYTOM ) AiekTpuueckoit rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJBIX METAILIOB. 3aBUCHUMOCTbH COINPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOJIUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TomympoBomurku. CoOCTBEHHAS M IPUMECHAS TPOBOAMMOCTD TOJIYIPOBOTHUKOB.
CaoiictBa p—n-niepexoza. IloaynpoBoAHUKOBBIE IPUOOPHI.

DIIEKTPUYECKUM TOK B paCTBOPAX U PacIiaBax JICKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JUCCOUUALNS. DIEKTPOIIU3.

DJeKTpU4ecKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENBHBIN pa3psii.
Monnus. [1na3zma.

TexHuyeckne ycTporcTBa U MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTat, UCTOYHUKHU TOKA, AJIEKTPOHArpeBaTEIbHbIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIC
npudoOphl, TEPMOMETP  COMPOTHUBJICHUS, BaKyyMHBbIH JUOJA, TEPMHUCTOPHl U
boTOpEe3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTH COMTPOTUBIICHUS IUIMHIPUUYECKUX TPOBOTHUKOB OT JJIMHBI, TIJIOIIAIN
MONEPEYHOr0 CEYEHUS U MaTepuaa.

CwmenianHoe coeIMHEHUE MTPOBOHUKOB.

[Ipsmoe  wW3MepeHHMe  DIEKTPOABHXKYIIEW  cwibl. KOpoTkoe  3aMbIKaHHE
raJlbBAaHMYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomul U3ydenue

CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3MmepeHnue SIeKTpOABIKYIIEH CHUJIbI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COTNIPOTUBJICHUS.

HaOmnronenue anexTposiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca Gusnuku 6a30Boro ypoBHs B 10 kiacce oCymecTBIsSETCS C yUETOM
COJIEPKATENIbHBIX MEXKIIPEAMETHBIX CBS3E€M ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemuvie nouwsmusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (akT, runotes3a, (u3nveckas BeMYMHA, 3aKOH, TeOpHs,
HaOJII0ICHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHHWEe CUCTEMbl ypaBHEHUH, JHUHEWHas (yHKUUs, mapadora,
runepOosia, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HX
MPOEKIIMKM Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABMIKEHHME B KUBOW mpupojae, Auddys3us, ocmoc,
TEIUIOOOMEH J>KHUBBIX OpPraHU3MOB (BHBI TEIUIONEpEIayd, TEIUIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEILEeCTBAa, CTPOCHHE aTOMOB U MOJEKYJ, MOJb
BELIECTBA, MOJISIPHAsE Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJN, XKUIAKOCTEW U Ta30B,
ANEKTPUUYECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIUTAYECKAS JUCCOLMALINS, TAIbBAaHUKA.

l'eocpagus: BnaXHOCTb BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.
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Texnonozus: npeodbpazoBaHue ABMKCHHUN C HMCIOJNb30BAHHMEM MEXAaHU3MOB, yUET
TPEHUSI B TEXHHKE, MOALIWITHUKYU, WCIOJb30BAHUE 3aKOHA COXPAaHEHHS MMITYJIbCa B
TEXHUKE (pakera, BOJOMET W JpPYyTu€), ABUTATENb BHYTPEHHETO CrOpaHMs, HapoBas
TypOMHa, OBITOBOM XOJOAWIbHUK, KOHIULIIUOHED, TEXHOJIOTUU TTOJIYyYEHHS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHH, IJIEKTPOCTATUYECKAS
3allliTa,  3a3eMJICHHE  JJIEKTPONPHUOOPOB,  KCEPOKC,  CTPYWHBIA  MPHUHTED,
AJIEKTPOHArpeBaTeIbHbIe TPUOOPHI, AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KUIIACC Pa3aea 4. JjIeKTPOANHAMHUKA
Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3amMoaelcTBHE MOCTOSIHHBIX MarHMTOB. MarHuTHoOeE
none. Bexkrop MarHuTHOW MHAYKUMH. [IpuHOMN Cynepno3MnMy MarHWTHBIX IIOJIEH.
JIvHanu MarHuTHOM MHAYKUWK. KapTuHA TMHWI MArHUTHOM UHYKIIMU MOJISI TOCTOSTHHBIX
MAarHuTOB.

MarauTtHoe noje NpoBOAHUKA C TOKOM. KapTuHa NWHWI MHAYKUAW MarHUTHOTO
MOJIS1 JJTMHHOTO MPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IMTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneicTBue MpoOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moaysib U HampaBieHUE. J[BUKEHHE 3apsSKEHHOW YacTHIIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cuisl Jlopenia.

SIBiieHne 3EKTPOMAarHUTHON MHAYKIMHU. [I0TOK BEKTOpa MArHUTHOW UHAYKLIWH.
DNEeKTPOBIXKYIIASA CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMU Papajes.

BuxpeBoe »snekrpuueckoe TMoje. OJNEKTPOABMXKYIIAS CHJIA HHAYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCT®. SIBi1enue CaMOMHIYKLIHU. DIIEKTPOABUKYIIIAS cujia
CaMOMHAYKIIHH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTpOMCTBA M IMPAKTUUECKOE NMPUMEHEHUE: MOCTOSIHHBIE MarHUThI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUIaTElIb,  YCKOPUTEIW  DJIEMEHTAPHBIX  YaCTHL,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOT'O MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJISL.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

IIpasuio Jlenua.

3aBUCUMOCTb 3JIEKTPOJABMKYIIEH CHJIbI HHAYKIIMA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.
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Yuenuueckuii skcnepumenm, nabopamopusie pabomwl zyduenue

MarHUTHOTO TOJISI KATYIIKH C TOKOM.

Uccnenosanue neiicTBUsi HOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccienoBanue

SABJIEHUS JIEKTPOMArHUTHON MHIYKIINH.

Pa3nea 5. KoJsie0anus M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas cuctema. CBOOOIHBIE MeXaHUUEeCKUE Kosiebanus. ["TapmMoHnueckue
kosnebanus. [lepuon, yacrora, ammnutyna u (aza xosnebanuid. [IpyXKMHHBIA MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYecKkuX KoseOanuii. [IpeBpaienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii KOHTYp. CBOOOHBIE IEKTPOMArHUTHBIE KOJIeOaHUs B UIC€AIbHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYECKUMH U dJICKTPOMArHUTHBIMU
kosnebanussmu. Gopmyna ToMcoHa. 3aKOH COXpaHEHUS! SHEPTUU B UCATBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienre o 3aryxaromux KoJjieOaHUsIX. BBIHYXJIEHHBIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

ITepemennsiilt Tok. CHHYCOMAIbHBINA IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancpopmarop. IlpousBoAcTBO, Tmepemaadya U MOTPEOJICHUE AIEKTPUUECKOU
SHEPrUU. OKOJIOTMYECKHE PHUCKU TP TPOU3BOJACTBE 3IIEKTpodHepruu. KymbpTypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne ycTporcTBa U MPAKTUYECKOE NMPUMEHEHUE: JIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, JTUHUHU dJIEKTpOIiepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB  KoJIeOATENbHOW  CHUCTEMBbI  (TIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHUK).

HaOnronenue 3aryxarommx KojieOaHui.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA WM HANpPSDKEHUS OT BPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu  MOCIENOBATENIbBHOM  COEAMHEHUU  PE3UCTOPa,  KATYUIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUY 3IEKTPONEpeaauH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

UccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIEOAHUM TPy3a HA HUTU OT JJIUHBI
HUTU U MacChI Tpy3a.

HccnenoBanne mepeMEHHOTO TOKa B LENUW M3 TMOCJIEAOBATENIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTYIIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMacHUNHbLE 60JIHbL

Mexanuueckue BOJHBI, ycioBUsi pacnpoctpaneHus. llepumon. CkopocTh
pacnpocTpaHeHUs U IiuHa BOJIHBL [lonepeunsie v mpooiibHbIe BOIHBL. HTEpdepentns
U AU paKIysg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.
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DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3Iy4YEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3aumuaa opuentauus BektopoB E, B, v B anekTtpoMarHuTHO#l BosHe. CBONcCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPaKCHUE, TMpEeIOMIICHUE, TOoJsIpu3amus, Audpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxkana 5JIEKTPOMAarHUTHBIX BOJH. I[IprMeHEHHWE »IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHLIMIBI paguOCBSI3U U TeNeBUACHUS. Patnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckne yCTpOWCTBA M  NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHAarHOCTMKAa B TEXHUKE W MEOULMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HalGnronenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M 4acTOTOU
KOJIeOaHMIA.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE,
noJisipu3anys, Iupaxius, UHTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoauHEeHOE paclpOCTpaHEHUE CBETA B OJTHOPOIHOM
cpene. JIyd cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxkeHure cBeTa. 3aKOHbl OTpaxeHHs cBeTa. llocTpoeHue u300pakeHHid B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTehb
npenomiieus.  [lomHoe BHYTPEHHEE oTpaxkeHue. [IpenenpHbIin yIoJ

MTOJTHOTO BHYTPEHHETO OTPAKECHMUSI.

Hucniepcus cBera. ClIoXHBIN cocTaB 6eoro cBera. LIger.

Cobwuparorniye U paccemBaroIue JUH3bl. ToHKas JnH3a. POKYCHOE PACCTOSHUE U
ONTHYECKas CWia TOHKOW JuH3bL [locTpoeHue wH300pakeHH B COOHMpAIOIMIUX U
pacceuBarolux JinH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Untepdepennius cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS
HaOJII0/ICHUs] MAaKCUMyMOB M MUHUMYMOB B HHTEpPhEpPEHIIMOHHOW KapTHHE OT ABYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakusa cera. {udpakinumonHas pemérka. YciaoBue HAOMIOJCHUS TJIABHBIX
MaKCHMYMOB IPHU MMaICHU MOHOXPOMATHUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpocTBa U MPAKTUUECKOE TPUMEHEHHE: OUKH, JIyTa, poToanmnapar,
MIPOCKIIMOHHBIN arapar, MUKPOCKOTI, TEJIECKOII, BOJJOKOHHAs ONTHKA, TU(PpaKIIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu
[IpsiMonUMHEHOE PacHpOCTpPAHEHUE, OTPAXKEHHUE U  MPEIOMIICHHE  CBETa.
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OnTuueckue mpuOOpPHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Mojiellb CBETOBOJA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOa.

Habmronenue natepdepeHnu crera.

Habmonenue audpakiuu ceera. Habmoaenue

JTUCIIEPCUH CBETA.

[Toy4yeHue criekTpa ¢ MOMOMIBIO TPU3MBI.

[Toydyenue cekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Hab6nronenue nossipusaiiyiu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne nmokazarens NpeoOMIICHHS CTEKIIa.

Uccnenosanue cBoicTB n300pakeHuit B muH3ax. Habmonenue

JUCIIEPCHH CBETA.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

I'paanipl TPUMEHHMOCTH KJIACCHMYECKOM MeXaHuku. [locTynaTel crienuaibHOU
TEOPUU OTHOCUTEIBHOCTU: WHBApPHUAHTHOCTH MOJYJIA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLUI OTHOCUTEIBHOCTUA DUHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU M COKpAILCHHE
JUTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ 3HEPTUEHN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. JHEPIHUS MOKOSI.
Pazgen 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3Heprun (GOTOHA C €r0 YACTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccnegoBanue ¢otoddpdexra. Onbitel A.I'. CroneroBa. 3akoHbBI
dotorpdexra. YpaBHenue OuHmTeHa M  PoTtodddekra. «KpacHas rpaHuUIa
dbotorddexra.

JlaBnenne ceera. OnpiTol I1.H. JleOGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

Texnuueckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeELIHET0 (poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopa o paccessHuio o-4acTuil.
[InanerapHas monenb aroMa. [loctynatel bopa. M3nydenue u noriomieHue GOTOHOB
IPU MEePEXoJie aToMa C OJJHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl ciektpoB. CHiekTp
YPOBHEHN 3HEPTUM aToMa BOAOPOa.

BonnoBeie cBouctBa uwactul. Bomubl ge bpounsa. KopnyckynsipHo-BOITHOBOM
JTyaiu3M.
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CHoHTaHHOE U BBIHYKJICHHOE U3TyUYEHHUE.

TexHuyeckue ycTpoWCTBa M NMPAKTUYECKOE NMPUMEHEHHE: CIEKTPAJIBHBIA aHAIU3
(ceKkTpocCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHelyaThIX CIEKTPOB u3ydenus. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHus  sapa. OTKpbhITHE
PaIUOAKTUBHOCTH.

OmneiTel Pe3epdopna mo omnpenesneHruio cocTaBa paJdOAaKTUBHOTO H3IYUYEHUS.
CaoiicTBa anbda-,
OeTa-, raMMa-u3ydeHus. BivsiHue painoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.

OtkpeiTHEe TpoTOHa M HeWTpoHa. HykionHas wogens sapa IelizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnaa. ['amma-usmydenue.

3aKOH paJMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext maccsr spa.

SnepHble peakuuu. JleneHue u CUHTES s€ep.

SAnepueiit peakrop. Tepmosinepusiii cunte3. [IpoOiaemMbl 1 MEPCHIEKTUBBI SIIEPHOM
SHEPIreTUKH. DKOJOTUUECKUE aCTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: IO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTorpadusim).
Pa3znen 8. JieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Otanbl pa3BUTUS acTpOHOMUHU. [IpUKIIagHOE U MUPOBO33PEHUECKOE 3HAYEHUE
aACTPOHOMHH.

Bup 38é3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, TUIAHETHI, UX BUAMMOE JIBUKEHUE.

ConHeyHas cucrtema.

Counnne. ConHeyHasd akTUBHOCTh. IcTounuk 3Heprun ConHua v 3BE31. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKU. [[narpaMma «CreKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3bI
IJIABHOM MOCJIEN0BATENBHOCTH. 3aBUCUMOCTh «MACCa — CBETUMOCTBY IS 3BE3/] IJIaBHOU
MOCJIEN0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKIACHUU U HBOOIMUA CONMHIIA U 3BE3]1. DTAIlbl )KU3HU 3BE3].

Muieunsiii [IyTs — Hama ["anaktuka. [Tonoxenue u npuxenue Connna B ['anaktuke.
Tunel ranaktuk. Panuworamaktuky u kBazapbl. UEpHbIE ABIPHI B siApax TajlaKTHK.
Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Paz0eranue ramakTuk.
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Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.
MacmrabHas ctpyktypa Beenennoii. MeraraiakTuka.
Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yyenuueckue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M C  HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JJIs OTpeIeTICHUS TT0JIOKEHHST HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B teneckon Jlynsl, utanet, Mieunoro I1ytu.

O6o01maronee MOBTOPEHUE

Ponb pusuku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHON U
THYECKON cdepax NesTeTbHOCTH UYeJIOBEKa, poJib U MECTO (PM3UKU U aCTPOHOMHUHU B
COBpEMEHHOW Hay4YHOW KapTHHE MHpa, Poib (pusmueckod Teopun B (POPMHUPOBAHUH
NPEACTABICHUN O (PU3MUECKOW KapTHHE MHUpa, MECTO (PU3MYECKON KApTHHBI MHpa B
oOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE.
MexnpeaMeTHble CBSA3H

N3yuenue kypca usuku 0a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ y4ETOM
COJIEPKATENbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMyd MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamusi, CBSI3aHHBIE C HW3YYEHHMEM METOJOB HAay4YHOI'O
NO3HAHU: SBJICHHUE, HAYYHBIH (PaKT, runoresa, Gusnueckas BeIMYMHA, 3aKOH, TEOpUS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (PyHKUHUU:
CUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M KX IPOCKIHM HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AJIIEMEHTAPHBIX (PYHKUWN, MPU3HAKK NOJ00MS TPEYroJbHUKOB, OMPEIEICHUE TIOAAN
IJIOCKUX (uryp u oobéma Ted.

buonocusa: snekrpuyeckue sIBICHUS B )KUBOW MPUPOJIE, KOJIeOATENbHbIE ABUKEHUS
B JKMBOW NPUPOJE, ONTUYECKUE SIBIICHUS B XKWBOUW MPUPOJEC, NCUCTBHE pagualy Ha
JKVBBIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPABIX TeEll,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIM aHaIH3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJTH, 3aJIe)KM MarHuTHBIX Py, (HOTOChEMKA
36MHOU MOBEPXHOCTH, MIPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonoeus:  JNWHUM  JJEKTpoIlepenad, TIEHEpaTop  IEPEMEHHOI0  TOKa,
AIEKTPOABUTATENb, UHAYKIMOHHAA 1I€4b, Pagap, paIiUONpUEMHUK, TEIEBU30p, AaHTCHHA,
tenedoH, CBU-nieus, pOEKIIMOHHBIH alnapaT, BOJIOKOHHAs ONTHKA, COJTHEYHAas baTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne y4eObHOro mpeamera «@Pu3uka» Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus (0a30BbIi ypOBEHB) JOHKHO OOECHEUYUTh JOCTHXKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.
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JIMUHOCTHBIE PE3YJIBTATDBI

JImdHOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOTo mpeameTa «DU3HMKaA» JOJKHBI
OTpaxkaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaMOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHpPOBAaHHONM BHYTpPEHHEH TMO3MIMEN JIMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAlM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUHN, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, PACHIMPEHHUE >KU3HEHHOTO OIbITa U OIbITa
NESATEIPHOCTH B MPOIECCE pean3allii OCHOBHBIX HAaINpaBlIE€HUN BOCHUTATEIHHOU
JeSATEIbHOCTH, B TOM YHCIIC B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:
chOPMHPOBAHHOCTh TPAKJAHCKOW TMMO3UIMH OOYYAIOUIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTRA;

MIPUHSTHE TPaIUIIMOHHBIX 00IIEeYeTTOBEYECKUX T'YMaHUCTHYECKHIX u
JEMOKPaTHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITCIBHOCTh B HMHTEpEcax TPakIaHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aINY;

YMEHHUE B3aUMOJCHCTBOBAThH C COIMATBHBIMA HHCTHTYTAMU B COOTBETCTBHH C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHXKECHUSM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3lnyHbIM cepaM MpoPecCHOHATBHON NEITeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP OymyIei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00J1aCTH (PU3UKH
Ha TPOTSHKEHUN BCECH KU3HH,

6) 3K0JI0rMYECKOro
BOCITUTAHMS:

c(hOpPMHPOBAHHOCTH IKOJIOTHUECKOU KYJIbTYPhI, OCO3HAHKE TII00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

TUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUUA B OKPYXKAKOUIEW Cpele Ha OCHOBE
3HAHUS LEJIed YCTOMUYMBOIO Pa3BUTHUA YEJIOBEUYECTBA;

pacCHIMpPEeHNUE OMbITa ACATEIHHOCTA IKOJOTHYECKON HAMPaBIEHHOCTH HAa OCHOBE
MMEIOITUXCS 3HAHUH 110 (hH3HUKE.

17



7) HEeHHOCTH HAYYHOTO MO3HAHUS:
c(OPMHUPOBAHHOCTh MUPOBO33PEHNUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HPU3UUECKON HAYKU;
OCO3HAHME IIEHHOCTU HAyYHOU NESTENbHOCTH, TOTOBHOCTh B MpoOIlecce M3YUYCHUS
(¢U3MKKM  OCYIIECTBJIATH  HPOEKTHYIO W HUCCIEAOBATENBCKYIO  JIEATEIbHOCTD
WHIMBUYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBnle Jjornyeckue aeiicTBHA:

v\ caMoCTOSATENTBbHO  (OpMYNIHMpOBaTH M aKTyaJIW3UpOBaTh  MPOOJEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

v\ ompenensaTh IEIH ACATEIBHOCTH, 3a1aBaTh IapaMeTPbl M KPUTCPHH HX
JOCTHKCHUSI; BBIABISATH 3aKOHOMEPHOCTH U TPOTUBOPEUHs B PacCMaTpPUBACMbIX
(bU3UYECKUX SIBICHUSX;

v\ paspabarbiBaTh IUIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIN3a MMEIOMIMXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

v\ BHOCHTb KOPPEKTUBHI B JAEATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIILTATOR
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

v' KOOPIMHHPOBATH H BHIOJIHATE pAOOTY B YCIOBHUSIX PEATBLHOI0, BUPTYAILHOIO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

v\ pa3BHBaTh KPEATHBHOE MBIIICHUE IIPU PELIEHUH KU3HEHHBIX TIPOOIIEM.
ba3oBble uccienoBarejbcKue 1eMCTBUA:

v\ BJajeTh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHATHAMH M METOIaMH
(bu3nYecKoil HayKH;

v\ BJajeTh HaBBIKAMH yUeOHO-UCCIIEA0BATEILCKON M MPOEKTHOM JEATETBHOCTH

B o0ysactd (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB pelIeHH s 3a1a4 (PU3UUECKOro CoIepKaHus, MPUMEHEHUIO PA3TUYHBIX METOI0B
MO3HAHMS,

v BIAJCTh  BHUJIAMH JeSTeTbHOCTH N0  MOJIYYEHHIO HOBOTO
3HAHMS, €ro WHTEpNpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyAIUsX, B TOM YKCJIE TIPY CO3AaHUH YYEOHBIX MPOEKTOB B 0071aCTH (PU3UKH;

v\ BBIABJIATH INPHYMHHO-CIEACTBEHHBIE CBS3M W aKTyaJM3HPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEIIeHMs, HAaXOJUTh apryMEHTHI JUIsl JOKA3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

v\ aHaIM3WpoBaTh TOJNyYEHHBIE B XOJ€ pENIEHHs 3adaud Pe3yJbTaThl,
KPUTHUYECKH OIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSIX; CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTeIbHON

v\ JIeITeNBbHOCTH, B TOM YHCIE NPU U3yYeHNH (U3UKH; JTaBaTh OIEHKY HOBBIM
CUTYalIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

v\ yMeTh TIEPEHOCUTh 3HaHWs 10 (U3MKE B MPAKTHYECKYI0 00JIacTh
KU3HECITSIIbHOCTH;, YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MIPEIMETHBIX 001acTei;

v\ BBIIBHMIaTh HOBBIE UJIEH, IPEIATaTh OPUIHHAIBHEIE TIOAXOIbI U PELIEHHS;

v’ CTaBUTH NPOOJIEMBI U 3aJa4H, JOMYCKAIOIIUE AIbTEPHATHBHBIE PELIEHHSL.

Pabora c nundopmanueii:
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BIIQJICTh HABBIKAMHU TOJydeHHUs WHOOpMAIuu (PU3NYECKOTO  COACPIKAHUS
U3 HWCTOYHMKOB pa3HBIX THIIOB, CAMOCTOSITEIIbBHO OCYIICCTBIISITh IIOWCK, aHaJu3,
CUCTEMATU3AIMI0 ¥ HWHTEPIpeTauio WHGOPMAIMK pa3IndHBIX BUIOB H  (opm
IIPE/ICTABIICHUS; OLICHUBATh JIOCTOBEPHOCTh HH(OPMAITUH;

UCII0JIB30BaTh CPE/ICTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHHM3allMOHHBIX 3a7ad C
coOro/ieHueM  TpeOOBaHW  APrOHOMHKH, TCXHHMKH OC30MAaCHOCTH, THUTHCHBI,
pecypcocOepeKeHHs, TMPAaBOBBIX M JTHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IIaCHOCTH;

CO37aBaTh TEKCTHI (PU3MUYECKOrO COACPIKAHUS B Pa3IUYHBIX (PopMaTax ¢ ydéToM
Ha3HAUYCHUS WHPOPMAIUM W IIEJIEBOM ayIUTOPUHU, BHIOWpas ONTUMAIBHYIO (OpMYy
MIPEICTABIICHUS ¥ BU3yaJIH3AIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:
v/ OCYIIECTBIISTH OOIICHUE HA YPOKaX (DM3UKU M BO BHEYPOUHOM JEATETBHOCTH;
v/ pacro3HaBaTh NPEANOCHUIKA KOH(PIUKTHBIX CHTYAIMd B CMATYaTh KOHPINKTHI;
v/ pa3sBEéPHYTO M JIOTHYIHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;
v/ [IOHUMATh U UCTIOJIb30BATH IIPEUMYIIECTBA KOMAH/JHOW U WHWBHYaIbHOM PabOThI;
v/ BBIOHpATh TEMATHKY W METOJIbI COBMECTHBIX JICHCTBHUI C YIETOM OOIINX HHTEPECOB,
Y BO3MOXKHOCTEW Ka)KJI0r0 WIeHA KOJIJIEKTHBA,
v IPUHUMATBH TEJIH COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBATH U KOOPIHHUPOBAThH
JIEUCTBUS O €€ TOCTHKCHUIO:
® COCTaBJIATH IUIAH JEHUCTBUM, PACIIPEAEIATH POJIU C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOThI;
® OIICHUBATh KAYECTBO CBOETO BKJIA/a M KaXIOT0 YYaCTHHKA KOMaH]Ibl B OOIIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
e @peajaraTb HOBBIE MPOEKTHI, OLEHUWBATh WJEU C I[O3UIHH HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;
® OCYUIECTBJIATH IO3UTUBHOE CTPATETMUECKOE IIOBEICHUE B  PA3IUYHBIX
CUTYaLUSIX, IPOSIBIAThH
TBOPYECTBO U BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBJISITh IIO3HABATEIbHYIO JI€ATEIBHOCTh B 00JACTH
bu3uKn
Y aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3a7ady,

IJ1aH BBIMOJIHEHUS MPAKTUYECKOM pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
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JienaTh  OCO3HAHHBIM  BBIOOpP, AaprymMeHTHpoBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBATH (POPMUPOBAHUIO M TIPOSIBIICHHUIO PYIUIIMU B 00TacTH (prU3nKH,

TIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTyalHsIM, BHOCHUTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HABbIKAMM IO3HABATEIbHOW pedIEeKCHH KaK OCO3HAHMS COBEPIIAEMBIX

JNEUCTBUUN U
MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh NPHUEMBI peQIIEKCUU JUIsl OLEHKH CHUTyallud, BbIOOpa BEpPHOTO

pEelLIeHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apT'yMEHTHI APYTUX PU aHAIU3E PE3YIbTATOB AESATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTHI IPYTUX IIPU AHAIN3E PE3YJIbTATOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B mponecce MOCTHMKEHHMS JUYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUS IPOTPAMMBI 110
(du3uKe A ypOBHA CpeaHEro o0uiero oopazoBaHus y 00ydaromuxcsi COBEpLUIEHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, IPEANoIaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAJIBHOE
COCTOSIHWE, BUJIETh HAIIPABJIEHUS Pa3BUTHUSI COOCTBEHHOW SMOLMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B ce0e; CaMOperyjJMpoBaHus, BKIIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEAECHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMYU, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHMKECHUIO LEIU U
ycrnexy, ONTMMHU3M, HWHULMATUBHOCTb, YMEHHUE JAEHCTBOBaTh, HCXOJSd M3 CBOMX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHUE
JIPYTUX, YIUTHIBATh €0 MPH OCYUIECTBIEHUU OOIICHHUS, CHOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTpanMBaTh
OTHONIEHUS C JAPYTHMMH JIIOJAbMHU, 3a00THTHCS, TPOSBIATH HMHTEPEC W pa3peliarhb
KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny obyuenuss B 10 kij1acce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TMpuUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4yHOM KAapTUHbl MHUpA, B pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKOU AECSATEIbHOCTH JIFOACH; YUYUTHIBATh TPAHUIBI TPUMEHEHUS
U3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajgbHas TOYKa, HHEepLuajibHas cucTteMa
0TCY€Ta, a0COIFOTHO TBEPIOE TEIIO, UACATBHBIN a3, MOAEIN CTPOEHUS ra30B, KUIKOCTEH
U TBEPHBIX TN, TOUECUHBIM 3JEKTPUUECKUN 3aps] NpHU pelieHud (PU3MYEecKUX 3a/ad;
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pacmo3HaBath (U3MUYECKUE SIBICHUS (TPOIECCH) U OOBSICHIATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH,  MOJICKYJISIPHO-KUHETUYECKOM  TEOpUU  CTPOCHHSI  BENIeCTBA U
AIEKTPOJMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHEMHOE [IBH)KEHHE,
CBOOOJIHOE MaJICHUE TeJl, ABUKEHUE MO OKPYKHOCTHU, UHEPIUS, B3aUMOJICUCTBUE Tell,
muddy3usi, OpOyHOBCKOE JABMKEHHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX TEJ, N3BMEHEHHE
o0bEéMa Ten NpH HAarpeBaHud (OXJIAXKACHUH), TEIJIOBOE pPaBHOBECHE, HCIApEHHUE,
KOH/JICHCAIus, IJIaBJICHUE, KpPUCTAILTM3Aa1Us, KUTIEHUE, BIAYKHOCTh BO3/1yXa, IOBBIIIICHUE
JABJICHHS ra3a MpPU €ro HArpeBaHWM B 3aKPBITOM COCYHE, CBSI3b MEXKIY MapaMeTpamu
COCTOSIHMSI Ta3a B H30MpoLeccax, 3JEKTpU3alus T, B3aUMOJEWCTBUE 3apsiOB;
ONKCHIBATh MEXAHUYECKOE ABUKEHUE, UCTIONB3Ysl (PU3NYECKHE BEJIMUMHBI: KOOPIMHATA,
NyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJIa, HMIIYJIbC Tela,
KHHETHYECKas SHEPTHs, MOTEHIIMAIbHAS DHEPTUs, MEXaHUIeCcKas paboTa, MeXaHW4deCcKas
MOIITHOCTbh; MPU OMUCAHUU MPABUIHLHO TPAKTOBATH (PU3UUECKUN CMBICT UCIOJIB3YEMbBIX
BEJIMYMH, UX O00O3HAYEHUSI M €AUHUIIbI, HAXOAUTh (YOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMM; OMHUCHIBATH M3YYCHHBIC TEIJIOBBIC
CBOMCTBA T€J U TEIUIOBBIE SIBJICHUS, UCIIONb3Ys (PU3NUYECKHE BEIMYHUHBL: TABJICHUE ra3a,
TEMIIEpaTypa, CpPEIHAs] KUHETUYECKash SHEpPrusi XaOoTUYECKOrOo JBHIKEHHUS MOJIEKYJ,
CpEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIUYECTBO TEILIOThI, BHYTPEHHSSI SHEPIHUS,
pabora raza, Ko3PUIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO JABUTATENIS; TIPU ONMMCAHUU
MPaBUJILHO TPAKTOBATH (PU3HUECKUI CMBICI UCTIOIB3YEMbIX BETUYMH, UX 0003HAYCHUS U
CAVHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYUHY C
JPYTMMH BEIUYMHAM; OINHUCHIBATH M3YYEHHBIE 3JIEKTPUYECKHUE CBOWMCTBA BEUIECTBA U
ANIEKTPUUECKUE  sIBIeHUS  (MPOILIECChl), HMCHOJIb3YS  (U3MUYECKHUE  BEITUYUHBL:
AIEKTPUYECKUIN 3apsil, DJIEKTPUYECKOE II0JIe, HANPSHKEHHOCTh TOJIA, MOTEHIUAN,
Pa3HOCTh MOTEHIMAJIOB;, TIPU OMMCAHWU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIIMYMH, HUX OO0O3HAUCHHMS U EIUHUIIBI, YKa3biBaThb (HOPMYIIHI,
CBSI3bIBAIOIIUE JJAHHYIO (DU3UUECKYIO BEIMUMHY C IPYTUMU BEJIMUUHAMU; aHATTU3UPOBATh
(dbu3nYecKe MPOIECChl U SIBJICHUSI, UCTIOJIb3Ys (DU3UUECKHE 3aKOHBI U MIPUHIIUIBI; 3aKOH
BceMUpHOTOo Tsrotenus, I, I u 111 3akonbr HeroTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKON
SHEPIruM, 3aKOH COXPAHEHMS HMIMYJbCAa, NPUHUMUII CYNEPHO3ULUUHA CHUJI, MPUHLHI
PABHOIPABUSl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHMS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEAHEN KHHETUUECKOI SHEPTUU TEIIOBOTO
JBIDKEHUS MOJIEKYJT C aOCONIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUs DJIEKTPUYECKOro 3apsna, 3akoH KyrloHa, mpu 3TOM pasiinyath
CJIOBECHYIO (DOPMYJHPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOE BBIPAKEHHE W YCJIOBUS
(rpaHuupl, 00MacCTH) NPUMEHMMOCTH; OOBSICHATH OCHOBHBIE MPUHIUIBI J1EHCTBUSA
MaIlliH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3jauyaTh YCIOBUS MX OE€30MaCHOTO
WCIIOJIb30BaHUs B MIOBCEIHEBHOM KU3HU; BBITIOIHATH SKCIIEPUMEHTHI 110 UCCIIE0OBAHUIO
bu3nYecKnX SBJICHUN M TMPOIECCOB C MCIOIb30BAaHUEM MPSMBIX, U KOCBEHHBIX
U3MEpEHUd, Mmpu 3ToM (opmynupoBaTh MpolieMy/3ajadyy W THUIOTE3Y Y4eOHOro
HKCIIEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOI0 000pYy/I0BaHHUs, MPOBOJIUTH
OonbIT U (OPMYJIUPOBATH BBIBOJBI; OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIC H3MEPEHUS
bU3MYEeCKUX BEJIWYWH, TPU 3TOM BBIOUpATh ONTUMAJBHBIA CIIOCOO W3MEpEHUs U
MCIIOJIb30BaTh M3BECTHBIE METOJIbl OIIEHKH MOTPEUIHOCTEH W3MEPEHUM; HCCIEeN0BaTh
3aBUCUMOCTH MEXIy (GU3MYECKUMU BEIUYMHAMU C HUCIOJIb30BAaHUEM TMPSIMBIX
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U3MEpPEHHI, MpU STOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJIbTAaThI
MOJyYeHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE TaONuIl U TpaduKoB, JE1aTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMs; COOIIOIaTh MpaBuia 0€30MacHOro Tpyaa Mpu
NPOBEICHUH  HUCCJIEAOBAaHMM B  pamMKax Y4eOHOro SKCIEpUMEHTa, y4deOHO-
MCCIIEIOBATENbCKON U MIPOEKTHOM NESITENBHOCTH C HCHOJBb30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB W J1aDOpAaTOpPHOTO OOOPY/IOBaHUSA;, peliaTh pacy€THbIC 3ajladyd C SBHO
3aJlaHHON (PU3MYECKOW MOJIEINbI0, UCMONb3Ys (U3MUECKUE 3aKOHbI U MPUHIUIBI, Ha
OCHOBE aHaJIN3a yCJIOBUS 33]1a4l BHIOMPATH (PU3HUECKYIO MOJIEIIb, BBIJIEATH (PU3NYECKUE
BENUYMHBI U (OPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHusl, MPOBOIUTH PACUETHI U
OLICHMBATh PEAJHHOCTh IMOJIYYEHHOTO 3HA4YeHUs (PU3NYECKON BEJIMYMHBI; peliaTh
KAUECTBEHHbIE 3aJayd: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUYMBYIO IIENOYKY
pacCyXKJIeHUi ¢ ONMOpOoW Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (u3udecKue
SIBJICHHSI; HCTIOJIb30BATh MTPU PELIEHUU YUYEOHBIX 3a]1a4 COBPEMEHHbIE HHPOPMAaLIMOHHBIE
TEXHOJIOTUM JUIsl TOUCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlMd U TMPEJICTABICHUS
y4eOHOHM U HAyYHO-TIOMYJISIPHOU MH(POPMALINH, TOJIYYEeHHOU U3 PAa3IMYHbIX UCTOUYHUKOB,
KPUTUYECKHA aHAJTU3UPOBATH MOJIYYaEMYI0 HH(POPMALINIO; TPUBOJUTH IPUMEPHI BKIaAa
POCCUHCKMX U 3apyOeXHbIX Y4Y€HBIX-(QU3UKOB B pPa3BUTUE HAYKH, OOBICHEHHE
IIPOLIECCOB OKPYKAKOLIErO0 MHPA, B Pa3BUTUE TEXHUKH U TEXHOJOTWH; HCIIOIb30BaTh
TEOPETUYECKHE 3HaHUS MO (U3MKE B IOBCEIHEBHON JXKM3HM Uil OOecreueHus
0e30macHOCTH IpHU OOpalleHWU C MPUOOpPaMU U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXPaHEHUs 370POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO MTOBEACHUS B OKPY KaroIei
cpelie; paboTaTh B IPYIIIE C BHIMOTHEHUEM PA3IMUYHBIX COIIMAIIBHBIX POJICH, TIIAaHUPOBATh
paboTy TpymOmbl, paIMOHAIBHO pACTIpEAessITh OO0S3aHHOCTHM U IJIAHUPOBATH
NeATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJ€KBATHO OLIEHUBATh BKJIAJ] KAKIOTO U3
YYaCTHUKOB T'PYMIIbI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xoHny obyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM

JEMOHCTPUPOBATh Ha MpuUMepax pojib U MecTo (U3Mku B (HOPMHUPOBAHUU
COBPEMECHHOW HAy4YHOW KAPTHHBI MHUpPAa, B PA3BUTUU COBPEMEHHOM TEXHHUKU W
TEXHOJIOTUH, B NPAKTUYECKOM JEITEIbHOCTH JIFOAEH, LEIOCTHOCTh W E€IUHCTBO
bu3MYeCcKO KapTUHBI MUPA; YYUTHIBATH TPAHUIIBI TPUMEHEHUS NU3YYCHHBIX (PU3HMUECKUX
MOJIEJICH: TOYEUHBIN JJIEKTPUYECKUM 3apsid, JIyd CBETa, TOYECYHBIM HMCTOYHUK CBETA,
sfiepHasi MOJIEJIb aTOMa, HYKJIOHHAsE MOJIeTTb aTOMHOTO sJipa NP PEIICHUH (PU3UIECKUX
3a/lay; pacro3HaBaTh (PU3UUYECKHe sBJICHUS (MPOIECCH) U OOBSCHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKM M KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MATHUTHOE JECHCTBHS TOKa, B3aMMOJCHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHasI UHAYKIIUS, AEHCTBUE MarHUTHOTO T0JI HA MPOBOJAHUK C
TOKOM M JIBHIKYIIMICS 3apsij, 3J€KTPOMAarHUTHbIE KOJIeOaHUs U BOJIHbI, IPSIMOJIUHENHOE
pacnpocTpaHEHUE CBeTa, OTpaK€HUe, IpesiomieHue, uHTepdepeHuns, audpakuus u
noJIsipu3alisl cBeTa, AucHepcus cBeTa, Qorornektpuueckuil 3¢pdext (Ppororddekr),
CBETOBOE JAaBJIEHWE, BO3HMKHOBEHHE JIMHEWYAaTOro CIIEKTpa aroMa BOAOPOAA,
€CTECTBEHHAss M HCKYCCTBEHHas paJuOaKTUBHOCTB; OMHCHIBATH M3Y4YEHHBIE CBOMCTBA
BEILECTBA (DJEKTPUUYECKUE, MarHUTHBIE, ONTUYECKUE, DJIEKTPUUYECKYIO MPOBOJIUMOCTH
pa3IMYHBIX Cpell) M JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIOIb3Ys PU3NUECKUE
BEJIMYMHBL: DJIEKTPUYECKUI 3apsj, CHJIa TOKa, OJJIEKTPUYECKOE HaIpsHKEHUE,
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AIEKTPUYECKOE COMPOTUBIIEHNE, PA3HOCTh IOTEHIIMATIOB, DSJCKTPOJABIDKYIAS CHIIA,
paboTra TOKa, WHAYKUHMS MarHuTHoro moissd, cwia Awmnepa, cwia Jlopenna,
WHIYKTUBHOCTh KATYIIIKW, YHEPTUS IJICKTPUIECKOTO M MArHUTHOTO IOJICH, Mepruoa U
yacToTa KoJjieOaHUM B KojeOaTeJIbHOM KOHTYpE, 3apsiji M CuUjla TOKa B IIpoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KOJieOaHUM, (POKYCHOE PACCTOSHHUE M ONTHYECKas
CHUJIa JIMH3BI, IPU OMTMCAHUM MPABUIBLHO TPAKTOBATH (DM3UYCCKHUIN CMBICI UCIIOJIB3YEMBbIX
BEJIMYMH, UX 0003HAYEHUS W CAWHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(U3UYECKYI0 BEIIMYUHY C JAPYTUMU BEJIWYMHAMHM; ONMHUCHIBATH M3YYEHHBIC KBAHTOBBIC
SIBJICHUS Y TIPOIIECCHI, UCTIONB3YsI (PU3UYECKHUE BETUIMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJHBI M 4YaCTOTA CBETA, SHEPTUs M UMITYJIbC (DOTOHA, IIEPHO/T TIOJIypaciiaia,
DHEPTUS CBSI3M AaTOMHBIX SJEp, MPU OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3WUCCKUN
CMBICII WCITOJIb3YEMbBIX BEIUYHMH, UX O0003HAYEHUS W €AWHUIILI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIONTUE JTAHHYIO (PU3MYCCKYIO BEIWYWHY C APYTHMH BEIIMYWHAMHU, BBIUYHCIISATH
3HaueHUE (PU3MYCCKOW BEJIMYHMHBI; aHATM3UPOBATh (DH3NUYECKUE MPOIECCHl U SBIICHHUSI,
UCITONIB3YsI (PU3WYECKUE 3aKOHBI U MPUHIAIBL: 3akKoH OMa, 3aKOHBI TOCIEA0BATEIIBHOTO
W TapajuIeTbHOTO COCAWHCHHS TPOBOJHMUKOB, 3akoH JDkoyms—Jlenma, 3akoH
AIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH TMPSMOJUHEHMHOTO pPacIHpOCTpPAaHEHHUS CBETa,
3aKOHBI OTPaKCHHS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHINTEHHA IS
dboTorddexra, 3aKOH COXpaHEHHUS HHEPIHH, 3aKOH COXpaHEHUS HMITYJIbca, 3aKOH
COXpaHEHHMS DJICKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHS MacCOBOT'O YHCIIa, MOCTYIAThI
bopa, 3akoH pagnoakTUBHOIO pacriajia, Ipy 3TOM pa3inyaTh CJIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIPAKCHHE U YyCJIOBHSA (TpaHUIBI, O0JIacTH)
MIPUMEHUMOCTH; OIPEACIATh, HaNpaBiICHHWE BEKTOpa HHAYKIMA MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CHJIbI Ammiepa W cwibl JIOpeHIa; CTPOUTh W OIMCHIBATH
M300paK€Hue, Co37aBaeMoe IUIOCKMM 3€pKaJIoM, TOHKOW JIMH30M; BBIMOJHSIThH
OKCIIEPUMEHTHI  TI0  HCCIICOBAHUI0  (U3UYECKUX SBJICHHMA W  TPOIECCOB C
WCITOJIb30BAaHUEM TIPSIMBIX, M KOCBEHHBIX HM3MEPECHHI: TpHU ATOM (POPMYIHPOBATH
npoOJsieMy/3ajady W TUMOTE3y Y4E€OHOTO SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO  O00OpYAOBaHMS, TPOBOAUTH OMBIT W (POPMYIUPOBATH BBIBOBL
OCYIIECTBIISITh NMPSIMbIE W KOCBEHHBIC H3MEPEHUS (U3MYCCKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTHUMAIBHBIN CIIOCOO H3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC METOIBI
OIICHKH TOTPEITHOCTEH M3MEPEHHMI; UCCIIeIOBAaTh 3aBUCHMOCTH (DM3UUECKUX BEJIMUMH C
WCIIOJB30BAaHUEM TIPSMBIX HM3MEPEHHUM: TpPU OTOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHpOBaTh PE3yJIbTaThl MOJYYCHHONH 3aBUCHUMOCTH (PH3WUECKUX BEIUYMH B BHJC
TaOauIl W TpaUKOB, JieJIaTh BBIBOJABI IO pe3yJbTaTaM HCCISIOBaHUS; COOJIIOAATh
nmpaBuia 0OE€30MacHOTO TpyAa NP TMPOBEACHHHM HCCIACAOBAHMK B paMKax y4eOHOTO
DKCIIEPUMEHTA, Y4eOHO-HCCIICOBATEIIBCKOM ©  MPOCKTHON  JIESITEIbHOCTH Cc
WCITOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOUCTB | JIAOOPATOPHOTO 00OPYAOBAHHMS; PEIIaTh
pacy€THBIC 3aJaYd C SBHO 3aJaHHOW (PU3MYECKOW MOIEIbIO, UCIONB3Yys (U3UYECKUE
3aKOHBI W TIPHWHIIMIIBI, HA OCHOBE aHajW3a YCIOBHS 3aJa4d BBHIOMPATH (PU3UYCCKYIO
MOJIEJTb, BBIACIATh PU3NUECKHUE BEIIMUUHBI B POPMYIIBI, HCOOXOIUMBIE IS €€ PEIICHMSI,
MPOBOJUTH PAcUEThl M OICHWBATh PEATLHOCTh TOJYYCHHOTO 3HAYCHHS (U3HUCCKOU
BEITMYMHBI; pEIIaTh KAYECTBEHHBIE 33]Ja4H: BEICTPAUBATh JJOTUYECKU HETIPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUI C ONMOpOod Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nUecKue SBICHUS; HWCIOJNB30BAaTh MPH PEIICHUU Y4YeOHBIX 3a7ad COBPEMEHHBIC
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UH(GOPMAIIMOHHBIE TEXHOJOTHM MJisl MOHMCKA, CTPYKTYpUPOBAHHS, MHTEPIpPETALUU U
NpEJCTaBICHUS Y4YeOHOW W HAy4YHO-TIOMYJIApHOM UHGPOpMAIUHM, TOJYyYEHHOU U3
pa3IMYHBIX HMCTOYHHUKOB, KPUTHUECKH AaHAIM3UPOBAThH IMOJy4aeMyl HH(POPMAIIHIO;
OOBSCHATh MPUHLMIIBI JCHCTBUS MalllH, HPUOOPOB U TEXHUYECKHX YCTpPOMCTB,
pasznuyaTh YCIOBHUA MX O€30MaCHOTO HCIOJb30BaHUS B IIOBCEJAHEBHOM JKU3HU;
IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHUpPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTM; UCII0JIB30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHON KU3HU
Ui obecrieyeHusl 0e30MacHOCTU NpU OOpallleHHu C NpudopamMu U TEXHUYECKUMHU
yCTpOMCTBaMM, [JIsi COXpPAHEHMsI 30pOBbS M COONIOACHHUS HOPM 3SKOJIOIMUYECKOIO
MOBEACHUS B OKPYXKAIOWIEH cpezie; paboTaTh B IPYIIE C BBINOIHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX PpOJIEM, IUIAHUPOBaTh pPadOTy TPYyNIbl, PAUUOHAIBHO PaCHpEnesaTh
00s13aHHOCTH Y TUIAHUPOBATH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJACKBATHO
OLICHMBATh BKJIAJ KAKJIOIO W3 YYACTHHKOB TPYIIBI B PEMIEHUE PACCMATPUBAEMOU
pOOJIEMBI.
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