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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no ¢Qusuke 0a3z30BOro ypOBHS Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, mnpenacraBieHHbx B OI'OC
COO, a Takxke c ydy€roM (QenepanbHOil paboyeil MporpaMMmbl BOCIHUTAHUS U
KOHLENIUK IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbel 1O (U3MKE HampaBieHO Ha (opMHUpoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, NPEAMETHBIM M METapeIMETHBIM pe3yJbTaTaM OOYUYEHHUs, a TaKXKe
YUUTBHIBAET HEOOXOAMMOCTbh peaIU3alUl MEXKIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYYHbIMHU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIC, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHUCIe MPEIMETHBIE Pe3yIbTaThl 110 ToAaM O0ydeHHs;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojgam oOy4eHusl.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOAbI, BHICTYINAas B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3MYECKre 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOSHHSI KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOM BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaromuxcs, B (OpMHUpOBaHME YMEHHUM TPUMEHSTh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUY UMU YUEOHBIX UCCIICIOBAHMI.

B ocHOBY Kypca Gu3HKH 17151 YPOBHS CPEAHETo 00111ero 00pa3oBaHUs MOJIOKEH
pAI Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM C HEHl Kypc SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanusayuu. B cooTBeTCTBHUM C Hell MaTepuan Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsIETCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus mpearnojiaraeT MCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpaenrennocmu. Kypc ¢pusuku npeamnonaaraetT 3HaKOMCTBO
C IHMPOKUM KPYTOM TE€XHHYECKUX U TEXHOJIOTWYECKUX NMPHUIIOKEHUN M3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercss TOCPEACTBOM BBEIEHUSA SJIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX HSKOJOTMYECKHUM TpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (UMK Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MTPEACTABICHUIX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPUH, JJIsl ONIUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MIPOLIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOAXO0A B Kypce (DM3HKU PEeanu3yeTcsl Mpex.e
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIILHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJeHUE OOyYarolMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHUMaHKE yAENsSeTCs PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 33/1a4.
[Ipu 5TOM 117151 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4d C SIBHO 3aJJaHHOM
bu3nYecKoil MOJIENIbI0, TIO3BOJISIONIME MPUMEHSATh M3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfeia Kypca, TaK U WUHTErpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJlaHUSI HA
OoOBbsSICHEHHE TPOTEKaHWs (U3MYECKUX SIBJICHUH M TPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU JUISl CUTYallMu MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusiMu GI'OC COO k MaTepHanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbIil YpOBeHb Kypca (DU3MKK Ha ypOBHE
cpenHero oomero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO



KaOuHeTa (PU3MKU WM B YCJIOBHUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTeCTBEHHO-HAy4YHOro IMKJIa. B xabunere (U3MKU JOHKHO OBITH HEOOXOIUMOE
n1abopaTopHOe 0O0OpyAOBaHHE IS BBINOJIHEHUS YKa3aHHBIX B MIPOTpamMMme [0
¢u3nKe y4eHHYECKNX MPAaKTUYECKUX paboT U JeMOHCTPAIIMOHHOE 000pYAOBaHUE.

JleMoHCTpalioHHOE  000pyI0oBaHue (GOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W  TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe o0O0OpyAOBaHHE [JIsi YYEHWYECKUX TMPAKTHIECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMH OCJIAMHU U3YUCHUA (bI/ISI/IKI/I B 06HICM 06p330BaHI/II/I SABJIAROTCA .

(bOpMI/IpOBaHI/IC HHTCPCCa U CTPCMIICHUA 06yqa}011mxc;1 K HAYYHOMY H3YYUYCHHIO
IMpUpPOAbI, pa3BUTUC UX HHTCIVICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>JI;

Pa3BUTHC HpGI[CTaBJ'IGHI/Iﬁ O HAy4YHOM MCTOAC IIO3HAHHUA H (bOpMI/IpOBaHI/IC
HCCICAOBATCIIBCKOI'O OTHOMICHUS K OKPYZKAIOIUM ABJICHUAM

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa HM3y4YEHHS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUEe yMEHUN OOBSCHATH SIBJICHUS C WCIHOJIb30BAHUEM (PUBHUECKUX
3HAaHUW U HAyYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTAaBICHUH O POAM (U3UKA [  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.

JlocTrkeHre 3THX Ielied obecrieurBaeTCsl pPEeIIeHUEM CIICIYIOMMUX 3a7ad B
mporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHET0 O0IIero oopa3oBaHus:

MpUOOpPETEeHNE CHUCTEMBbl 3HAHUN 00 O00mUX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHHN TPUMEHSATh TEOPETUUYECKUE 3HAHUSA I OOBICHEHHUS
(bU3NYSCKUX SBJICHUM B MPUPOJAC M JUISI IPUHATHS IPAKTHUYCCKUX PEIICHUN B
MOBCEIHCBHOM XU3HU;

OCBOEHHE CIOCOOOB PEIICHMS Pa3IMUHBIX 3ajJa4 C SBHO 3aJaHHON (puznueckoit
MOJIE/IBIO, 3aJlad, TOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3laHue (U3UYECKOU
MOJIEIIH, aICKBAaTHOM YCIIOBUSIM 3aJ1auu;

MOHMMaHUe (PU3UYECKUX OCHOB U MPUHITUIIOB JECHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;



OBJIAZICHUC MCTOAAMU  CAMOCTOATCIIbHOI'O  INIAHUPOBAHUA W IIPOBCACHUA
(1)I/ISI/II-ICCKI/IX OKCIICPUMCHTOB, AaHa/IM3a W  HHTCPIIPCTALHU I/IH(i)OpMaHI/II/I,
OIIPpCACICHUA TOCTOBCPHOCTH IMOJYUCHHOI'O PpE3yJibTaTa,

CO31aHHuC YCJIOBHﬁ L pa3BUTHA YMCHI/Iﬁ HpOGKTHO-HCCHCHOB&TGHBCKOﬁ,
TBOp‘-ICCKOﬁ JACATCIBHOCTH.

Ha wmsyuenne ¢usuku (0a30BBIM ypOBEHb) Ha ypOBHE CpPEIHEro OOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme MO (QHU3UKE TMEpPEeYeHb JIaOOPATOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWUTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COILEPKXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®duznka — Hayka o mpupoe. Haydnbie MeTo bl MO3HAHMS OKpY Karoiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPOIbI. IKCIIEPUMEHT B (PU3HUKE.

MonenpoBanue (U3MUECKUX SBIEHUM U mpoueccoB. HayuyHble runoressl.
duzuveckre 3aKOHbI U TEOPUH. | paHUIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [ I[puHIun
COOTBETCTBHS.

Ponb 1 Mecto pusuku B popMHpOBAaHMHM COBPEMEHHONW HAYyYHOW KapTUHBI MUpa, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYNKHU.
Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBuxeHrne. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBMXKEeHUA. Cuctema
otrcuéta. TpaekTopus.

[Tepemerienue, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaAIbHOM TOYKH, HX TMPOEKIUU HAa OCH CUCTEMBI KoopAuHaT. CloXKeHue
IIEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NpsIMOJIMHEWHOEe JABWXeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MMyTH U MEPEMEILECHUsS] MaTepuaIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneinHoe nBmxkeHue. [[BHyKEeHHME MaTEpUATIbHOM TOYKM IO OKPYXHOCTH C
ITOCTOSTHHOM MO MOJYJIXO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHEMHAsA CKOPOCTh. [lepnon n
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: CIHIOMETP, JBHKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cucreMbl OTCU€ra, WIUIIOCTPAUUs KUHEMATUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue paBwkeHUs Tena, OpOLIEHHOTO TOJA VYIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.
HanpasneHnue CKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

I/ISY‘-ICHI/IC HCPAaBHOMCPHOI'O JABHJKCHHA C ICJIbIO OIIPCACICHUA MTHOBEHHOU
CKOpOCTH.

HccnegoBanne COOTHONICHHSI MEXKAY IMYTSIMH, MTPOWJIEHHBIMU TEJIOM 34
NocJieI0BaTEeIbHbIE PAaBHBIE MTPOMEKYTKA BPEMEHH MPU PABHOYCKOPEHHOM JIBUXKEHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.
N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Iprammn otHocurensHOcTH [ammnes. llepBeii 3axkoH Herotona. MueprmaneHbie
CUCTEMBI OTCYETA.

Macca tena. Cuina. IlpuHuun cynepro3unuu cui. Bropoit 3akon HerooToHa s
MaTepuaabHOU TOUKH. Tperui 3akoH HproTOHA 111 MaTepHUalbHBIX TOYECK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. IlepBast kocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokos, cKoyibxenus, kauenus). Cuma tpenusi. Cyxoe TpeHue.
Cuna TpeHUsi CKOJIbKEHUS M cuia TpeHus mokos. Koaddumuent tpenus. Cuiia
CONPOTHUBJIEHUS MIPU ABUKECHHUU TeJa B )KUIKOCTHU UJIH Ta3e.

[ToctynaTenbHOE U BpalaTeabHOE ABMKEHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpaiueHus. 1lnedo cumnbl. YcnoBus paBHOBecCHs
TBEPAOTO TEJIA.

TexHuueckue yCTpOﬁCTBa H IPAKTUYICCKOC NNPUMCHCHHC: TMMOAIIUITHUKH, IBHKCHHC
HCKYCCTBCHHLIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHune nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM noABEME U TAJCHHH.
CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3yuenue aBmxkeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HHMKAIOIIUX B TMPYKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehOpMaIIHH.

HCCJ’IGI{OBaHI/Ie YCJIOBI/Iﬁ PaBHOBCCHUA TBép,ZIOI‘O TCJ1a, UMCIOIICTO OCh BPpAaIICHUA.
Tema 3. 3axonwi COXPAHEHUsM 6 MEXAHUKE

Nmnynbc mMaTepuanbHOM TOYKM (Tela), CUCTEMBI MAaT€pUaIbHBIX ToueK. MMiynbce
CUJIbI U U3MEHEHUE UMITYJIbCA Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEaKTHBHOE IBUKEHUE.

Pabora cuibl. MOIITHOCTE CHJIBI.

Kunernueckass »sHeprusg MarepuaibHOl TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[lorenumansHas sHeprus. l[loTeHumanbHas BSHeprus ynpyro AehOpMHpPOBAHHON
npy>kuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U OBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHbIe U HETIOTEHIIMATbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXAHWYECKON PHEPrUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS MEXaHUYECKOU
SHEPIuMu.

anyr HC 1 HCYIIPYI'HC CTOJIKHOBCHUAI.

TexHuueckue YCTpOﬁCTBa N IPAKTHYCCKOC IIPHUMCHCHHUC! BOI[OMéT, KOHép,
HPY)KHHHBIﬁ IMUCTOJICT, ABHKCHUC PAKCT.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEeHIIMATBHOM YHEPTUHA B KUHETUYECKYIO U OOpPaTHO.
Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydenune abCOMIOTHO HEYNPYToro yjapa ¢ MOMOINIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW YHEPTrUu Tella Ha
MIpUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHast pu3UKa U TEPMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKON TEOpUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS H
B3aMMOJEHUCTBUS YaCTHUIl BEIIECTBA. MOENIHN CTPOEHHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEIl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u pa3Mepbl MOJICKYII.
KomnuectBo Bemiectna. [loctostHaass ABorajipo.

TertoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Lienscust.



Mogens uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKOM
TEOPHUH HACAIbHOTO raza. AOCOIIOTHAs TeMmIeparypa Kak Mepa CpeHel KUHETUYeCKOU
SHEPruM TEIUIOBOrO ABWKEHMS vactull ra3a. lllkana temneparyp KensBuna. ['a3oBble
3aKkOoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akon J[lanerona. HM3omponeccel B
UJCAIbHOM Tra3e ¢ MOCTOSTHHBIM KOJMYEeCTBOM BemlecTBa. ['paduueckoe mpencrabieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuyeckue ycTporcTBa M MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu

OnBITHI, JOKA3BIBAIOIINE JAUCKPETHOE CTPOCHHE BellecTBa, (pororpadmum MOJEKyI
OPTraHUYECKUX COCIUHECHUMU.

OmnpiTel 10 U Py3un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBUS.
Mopueinp, WILTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HAa CTEHKU COCYa.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHSI HJI€AJIHOTO Ia3a, H30IPOLECCHI.
Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

Onpez[eneHHe MacCChl BO3ayXa B KJaCCHOM KOMHAT€ Ha OCHOBE I/IBMepCHHﬁ 00BEMa
KOMHATLI, JaBJICHUA U TCMIICPATYPEI BO3AyXAa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY TTapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO rasa.
Tema 2. OcHosbl mepmoouHamuKku

TepmoanHaMuueckasi cucteMa. BHyTpeHHSS SHEPTHSI TEPMOJIUHAMUYECKON CUCTEMBI
n crnocoObl €€ m3meHeHus. KomuyecTBo TemoTel W paboTa. BHyTpeHHsst sHEprus
OJTHOATOMHOTO UJEANBbHOTO ra3a. Buasl Temionepenayun: TEmIoOnNpOBOIHOCTb, KOHBEKLUSA,
M3JIy4yeHne. YJIenpHas TEIUVIOEMKOCTh  BellecTBAa. KOJMMYECTBO  TEIUIOTHI  IpHU
TEeIIonepeaaye.

[Tonsitue 00 agnabatHom mporecce. [lepBriii 3akoH TepMoauHaMuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOIUHAMUKH K U3ompolieccam. ['papudeckas uatepnperanus padboTsl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoIeccoB B MPUPO/IE.

TeroBble Mammubl. [IpuHIUTBL AeHCTBUS TETUIOBBIX MamiuH. [IpeoOpazoBanus
DHEPTUHU B TEIUIOBBIX MammHaxX. KoadduimeHT noiesHoro AecTBUs TEMIOBOM MAIIUHBI.
Hukn KapHo m ero xod(pQUIMEHT IMOJE3HOrO JCHCTBHS. DKOJOTHYSCKHE ITPOOIESMBI
TETJIO3HEPTETUKH.

TexHuyeckue ycTporcTBa M IMPAKTHUYECKOE NMPUMEHEHHE: JBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



N3menenne BHYTpEeHHEN SHEPTUN TeJla PU COBEPIICHUH PAOOTHI: BEUIET MPOOKHU U3
OYTBIIKU TIOJ] ISHCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3(hrpa B JIATyHHOU TPyOKe MyTEM
TpeHusl (BUACOIEMOHCTpAITH).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.
OneIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHus, PEaKTHUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut
N3mepenne yaenpHON TEIIIOEMKOCTH.
Tema 3. Azpecammnvie cocmoanun eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcarusi. Vcnmapenue u KuneHue. AOCOTIOTHAsS U
OTHOCHUTENIbHASL  BJIAXKHOCTh BO3Ayxa. HacelileHHBI map. VYAenbHas TemioTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucrainmuyeckue u amopdHble Tena. AHU30TPOINUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuanbl. [lnaBienne wu
KpucTayui3anus. Y aelibHas TerioTa miasienus. CyOaumanusi.

YpaBHeHHe TEIUIOBOIr0 OajlaHca.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC ITIPUMCHCHUC. TUT'POMCTP U IICUXPOMCTP,
KaJIOpUMCTP, TCXHOJIOTHH IIOJYUYCHHA COBPCMCHHLIX MATCpHAIIOB, B TOM YHCIIC
HaHOMATCpHUaAJI0B, U HAHOTCXHOJIOTHUH.

Jlemoncmpayuu
CBoliCTBa HACBIIICHHBIX APOB.
Kunenue npu noHW>KEHHOM J1aBJICHUMU.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.
JleMoHcTpalusi KpucTasioB.
Vyenuueckuii axcnepumenm, 1abopamopusie pabonol
N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO31yXa.
Pa3znen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. ODJIEeKTpUdecKuil 3apsia. J[Ba BHAa SIEKTPUUECKUX 3apsIoB.
[TpoBOAHUKH, AUAIEKTPUKH M TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS SIJIEKTPHUUYECKOTO
3apsia.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TodeyHbBId »IEKTPUYECKUN 3apsii.
Dnektpuueckoe noje. Hanpsm€HHOCTh 3nekTpuyeckoro noid. [Ipunuun cynepno3uiuu
AJIEKTPUYECKUX MMOJIEN. JIMHNY HATIPSHKEHHOCTHU 3JIEKTPUYECKOTO TIOJIA.



Pabora cun snexkrpocrarrueckoro mons. lloTenuuan. Pa3HOCTh MOTEHIHMANIOB.
[IpoBOOHUMKM W [OHUBJIEKTPUKA B BJIEKTPOCTATHUECKOM Tone. [lusnexrpuueckas
IPOHUIIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO  KOHJIEHcaTopa.
DHeprus 3apsKEHHOT0 KOHIEHCATOPa.

TexHuueckue  yCTpoWCTBA M NPAKTHYECKOE INPHUMEHEHME:  DIJIEKTPOCKOIL,
AJIEKTPOMETP,  DJEKTPOCTATHYECKas  3allMTa,  3a3€MJIEHUE  DIJIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.
B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.
[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.
DJIEKTpOCTaTUYECKas 3alUTa.

JIA3IEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTbD BHGKTPOéMKOCTI/I IINIOCKOI'0 KOHIACHCATOpa OT IIOIaJIn IINIACTHUH,
pPacCTOAHUA MCXKAY HUMHU U I[PIBHCKTpH‘IGCKOﬁ IMPOHHUIACMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3Mepenne 35eKTpoEMKOCTH KOHJIEHCaTOopa.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKHUIN TOK. Y CJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKA. MICTOUHMKH
toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpspokenue. 3akon OMa 151 y9acTKa LEeTH.

9J'ICKTPH‘ICCKO€ COIIPOTUBJICHHUC. yI[CJ'IBHOG COIIPOTHUBIICHUC BCIICCTBA.
HOCJ’IC}IOB&TCJ’IBHOG, mapaujieJibHOC, CMCITAHHOC COCAMHCHNC ITIPOBOJHUKOB.

PaGoTa snexktpuyeckoro Toka. 3akoH J[xoyns—JIena. MouHoCTh 3IEKTPUIECKOTO
TOKa.

DJIEKTPOJIBUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH Oma
JUTS1 IOJTHOW (3aMKHYTOM ) 3eKTpruyeckoil nenu. KopoTkoe 3ambIKaHue.

3J’ICI(Tp0HHa$I IIPpOBOANMOCTD TBépI[LIX METAJIOB. 3aBUCHUMOCTh COIMPOTHUBJICHUA
MCTAJIJIOB OT TCMIICPATYPHhI. CBCpXHpOBOI{I/IMOCTB.

DNeKTpuYeCKuid TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs] U MPUMECHAsE TPOBOJUMOCTH MOJYIPOBOIHUKOB.
CoiictBa p—N-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.



DNEeKTpUYECKU TOK B paCTBOpax M paciljlaBax 3JEKTPOJIHUTOB. DJIEKTPOJIUTUYECKAS
AUcCCOLUAIus. DIIEKTPOIIU3.

DJIEKTpUUECKU TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSATEJILHBIN pa3psi.
Mongns. [1na3ma.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: aMIIepMETpP, BOJIBTMETD,
peocTar, UICTOYHUKUA TOKa, JIEKTPOHArpEeBaTENbHBIE MPUOOPHI, JIEKTPOOCBETUTEIIbHbIE
puOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIH JUOJI, TEPMUCTOPHI U POTOPEIUCTOPHI,
MOTYTPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu
N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBHUCHUMOCTD COIIPOTHUBJICHUS TUIMHAPUICCKUX ITPOBOAHHUKOB OT AJIMHBI, IIOIIAANA
IMOIICPCUYHOI'0 CCUCHHUA N MaTCpualia.

CMmemaHHoe COCAMHCHUC ITIPOBOIHHUKOB.

HpSIMOC HU3MCPCHUC BJIGKTPOI[BI/I)KYHIeﬁ CHIJIBI. KOpOTKOG 3aMbIKaHHUC
raJiIbBAaHH4YCCKOI'O 3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTHUBJIICHHA.

3aBUCHUMOCTh COPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.
[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.
OnHOCTOPOHHSISI TPOBOAUMOCTD JUOJA.

Vyenuueckuii axcnepumenm, 1abopamopusie pabonol
N3ydenune cMeaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenne SIeKTpOABMKYIIEW CUJIbl HMCTOYHHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBJICHUA.

HaOmnronenue aextposusa.
MexnpeaMeTHbIe CBA3H

Nzyuenune xypca pusuku 6a30Boro ypoBHs B 10 Ki1acce OCymeCTBISCTCS ¢ yIETOM
COJIEP)KATEIIbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMd MaTEMaTUKH, OMOJOTUM, XHUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Medwcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TTO3HAHUS
SIBJICHHE, HAYYHBIN (aKT, TUTIOTE3a, PU3nuecKas BeTUINHa, 3aKOH, TEOpHUs, HaOII0ICHUE,
SKCIICPUMEHT, MOACIMPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMBl YpaBHEHWU, JuHEHHas (yHkmus, mapadoina,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMHU: CHHYC, KOCUHYC,
TaHT'eHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U X ITPOCKITUU
Ha OCH KOOPAHMHAT, CII0)KCHHE BEKTOPOB.



buonoeus: wmexaHmveckoe IBWKEHHE B JKUBOW mpupoae, auddysus, 0cMoc,
TEMJIOOOMEH >KMBBIX OpPraHU3MOB (BUABI TEIUIONEpPENayd, TEIUIOBOE pPaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B dKUBOUM MIPUPO/IE.

Xumus: AUCKPCTHOC CTPOCHHUC BCIICCTBA, CTPOCHHUC ATOMOB MW MOJICKYJI, MOJIb
BCHUICCTBA, MOJIAApHAA MacCCa, TCIIIIOBBIC CBOMCTBA TBépI[I)IX TCII, }KI/II[KOCTGﬁ H Ta30B,
QJICKTPHUICCKHUC CBOMCTBA MCTAJIJIOB, SJICKTPOJIUTHYCCKAA AUCCOIANNA, I'aJIbBAHUKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBHJKEHHA C HWCIOJIB30BAHUEM MEXAHHU3MOB, YUYET
TPEHUSI B TEXHUKE, MOAUIMITHUKHU, HUCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITYJIbCa B
TeXHUKE (pakeTa, BOJOMET M JIPyTHE), JIBUTATElIb BHYTPEHHETO CrOpaHus, MapoBas
TypOrHa, OBITOBOM XOJIOAMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOTYYCHUSI COBPEMEHHBIX
MAaTEPUAJIOB, B TOM YHUCJIEC HAHOMATEPUAIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATUYECKAS
3allUTA, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AJIEKTPOHArpeBATEIbHBIC TPUOOPHI, AITEKTPOOCBETUTEIBHBIE PUOOPHI, FaTbBAHUKA.

11 KJIACC
Paznen 4. DjekTpoaAMHAMMKA
Tema 3. Maznummnoe none. I1eKmpoOMaZHUMHAA UHOYKYUA

ITocTosiHHBIEe MaruuThl. B3auMoielicTBHE TOCTOSSHHBIX MariuToB. MarumTHoeE nojJie.
Bekrop mMarHuTHOM HMHAYKOMH. [IpUHIMIT Cylepno3ulUM MarHUTHBIX nojed. JInHuum
MAarHUTHOW WHAYKIUU. KapThHa JWHUNA MarHUTHOM WHAYKUUHW TIONST MOCTOSTHHBIX
MarHuTOB.

MarsnuTtHOE€ noJie NpOBOJHUKA ¢ TOKOM. KapTrHa MTMHWI HHAYKIMHA MAarHUTHOTO TTOJIS
JUIMHHOTO TPSIMOTO IPOBOJHMKA M 3aMKHYTOTO KOJBLEBOTO NMPOBOJHHKA, KAaTyLIKH C
TokoM. OnbIT OpcTeaa. BzaumoaencTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna Jlopenma, e€ Moaysb M HampaBiieHuE. JIBU)KEHUE 3apssKeHHOM 4YacTUIlbl B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHiia.

SIBiieHME 3IIEKTPOMArHUTHOM WHAYKUWHU. [IOTOK BEKTOpa MarHUTHOM HMHAYKLIWH.
DIIEKTPOJIBHXKYIIAS CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKu Dapanes.

BuxpeBoe 351eKTprudeckoe mnoje. DIEKTPOABUKYIAsl Cujila UHIYKINU B IPOBOJHUKE,
JBUXKYIIEMCS TOCTYNIATEJIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCT®. SIBneHue CAaMOUWHIYKIIUH. DIIEKTPOABIXKYIIAS cuia
CaMOMHIYKIIUH.

9H€pFI/I$[ MAaravTHOI'O IIOJIA KaTYIIIKKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.



TexHuueckue YCTpOﬁCTBa U IPAKTUYICCKOC IMPHUMCHCHHUC. ITOCTOAHHBIC MAIrHUTHI,
QJICKTPOMAIHUTHI, QJICKTPOABUIATCIIb, YCKOPHUTCIIN SJICMCHTAPHBIX qaCTulIl,
HMHAYKIIHOHHAA IICYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTI'O IIyYKa MATHUTHBIM IOJIEM.
JIMHMY MHAYKIMY MarHUTHOT'O ITOJISL.
B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.
SIBneHue 3JIeKTPOMAarHUTHOM HHIYKIUH.

IIpaBuino Jlenna.

3aBHUCHUMOCTD BHGKTpOI[BI/DKYI_HCﬁ CWJIbl HMHAYKINMM OT CKOPOCTH HU3MCHCHUSA
MardmMTHOI'O ITIOTOKa.

SIBlIeHUE CAaMOMHIYKITUH.
Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol
N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.
HccnenoBanue AelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHAYKIIUH.
Pa3znen 5. Kojie0aHus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KO1e0AHUA

KonebarenbHas cuctema. CBOOOHBIE MeXxaHWYECKHE KojeOaHus. ['apMoHHMUecKue
koneOanus. Ilepuon, yactora, ammumryaa u (aza konedanuil. IIpyKUHHBIII MasTHHK.
Marematuyeckuii MasATHHK. YpaBHEHHE TrapMOHMYECKHX Kojebanuil. [IpeBpamienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC KOJIEOAHUS B U€aTbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKHMMH M JJIEKTPOMarHUTHBIMH
koneObanusimu. @dopmyna TomcoHa. 3akOH COXpaHEHHUS OHEPTUM B HUICATHHOM
KoJIebaTeIbHOM KOHTYpE.

[IpencraBinenre o 3aryxaolux KoyeOaHUsAX. BbIHYXIeHHbIE MeXaHMYECKHe
koseOanus. Pezonanc. BoiHyKIeHHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHUsI.

[Tepemennsiii Tok. CHHYCOUIaTbHBIA MIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HAIIPSYKEHHUS.

Tpancdopmarop. IIponsBoactBo, nepegada u nOTpeOICHUE HNEKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJCTBE JJIEKTPO3HEpruu. KynbTypa MCIONb30BaHUS
AIEKTPOIHEPTHUH B TOBCETHEBHOM )KU3HH.



TexHuyeckue yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: IEKTPUUYECKUM 3BOHOK,
reHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JIEKTPOIepeay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB — KoJieOaTeNbHOM  CHUCTeMBbl  (NPYKUHHBIA — WITU
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHiH.
HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.
Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuummiorpaMMsl  (3aBUCHMOCTH CHJIBI TOKAa M HaIlpPSOKEHUS OT BPEMEHM) IS
ANEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc npu nocneqoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mojesnb JIMHUY 3JIEKTPONEpEaayn.
Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH IICPHOJa MaAJbIX KoJICOaHHI I'py3a Ha HUTHU OT HJIMHBI
HHUTHU U MACChI I'py3a.

HCCJ’IGI{OB&HI/IG IICPCMCHHOTO TOKa B ILOCIIM H3 IIOCICAOBATCIIBHO COCIMHEHHBIX
KOHACHCATOpA, KaTYHIKH U PC3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

Mexannueckne  BOJHBI, ycioBUs  pacnpoctpaHeHusd. llepuon.  Ckopocthb
pacrpocTpaHeHus U JJinHa BOJIHBL. [lonepeunsie u npoosibHbIe BOJIHBL. MHTEpdepeHus
1 qudpakiys MEXaHUYECKUX BOJTH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbBIE BOJIHBI. YCJOBHUSL M3JIY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekrpomarnutHOi BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, NpEJOMJIEHUE, MoJaspu3anus, Audpakuus,
uHTepPepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[lkana 3eKTpOMarHUTHBIX BOJIH. [IpMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE
U ObITY.

[TpuHLIMIIBI paIMOCBSI3U U TeNeBUACHUs. Pannonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  MY3bIKAJIbHBIC
MHCTPYMEHTHI, YyJIbTPAa3BYKOBass JIHArHOCTUKAa B TEXHUKE W MEIUIMHE, panaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.



Koneburomeecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M peIOMIICHUS] MEXaHUYECKHUX BOJIH.
Ha6nronenue nuatepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.
3BYKOBOM pe30HaHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJIOH M 9acTOTOM
KOJICOAHMIA.

HccnenoBanue CBOWCTB dJEKTPOMATrHUTHBIX BOJIH: OTpaXXCHHE, IPEOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n300pakeHnii B II0CKOM
3epKaie.

HpeJIOMJIGHI/IG CBeTa. 3aKOHBI IMpCIIOMJICHHA CBCTA. AOCOTIOTHBIM ITOKA3aTelb
IIPCIOMJIICHUS. [TonHoC BHYTPCHHCC OTPAKCHHUC. HpeﬂeHLHHﬁ YT'OJI ITIOJIHOI'O BHYTPCHHCTO
OTPAKCHHUA.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparone u pacceuBaronue JUH3bI. ToHKas yjnH3a. DOKYCHOE PACCTOSTHUE U
onTHuYecKas cwia TOHKOW JsmH3bL. [locTpoeHune wu300pakeHH B coOuparonmx u
pacceuBarolmmx JiMH3axX. PopMysa TOHKOM JIUH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Mutepdepenuus cBera. KorepeHTHbIE HCTOYHHUKHU. Y CIOBUS
HaOIIOACHUS MAKCUMyMOB U MHUHUMYMOB B HHTEP(EPEHUUMOHHOW KapTHUHE OT JBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. JudpaknuonHas pemérka. YciaoBUE HAOMIOACHUS TJIABHBIX
MaKCMMYMOB IpY MaJI€HUU MOHOXPOMATHUYECKOIO CBETa HAa TU(PAKIIMOHHYIO PELIETKY.

[Tonmapu3zanus ceera.

Texnuueckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHUE: OYKH, Jyma, oToarnmapar,
MIPOCKITMOHHBINA ammapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHASI ONTHKA, MU(paKIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssMmonrHEITHOE pacTpocTpaHeHUE, OTPAKECHHUE U TIpesioMyieHre cBeTa. OnTHudecKue
PUOOPHI.

[TonmHO€ BHYTpeHHEE oTpakeHue. Moenb CBETOBOA.
UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.
Mopenyu MUKPOCKOTIA, TEJIECKOTIIA.

Habnronenue natepdepeHnn crera.



Hab6nronenue nudpaxiuu ceera.
Habutoienue nucnepcuu cBera.
[TosryueHue cuekTpa ¢ HOMOIIbIO PU3MBI.
[TosyueHue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEIIETKY.
Habitoienue nossipyuszanuu cBera.
Vuenuyeckuii sxcnepumenm, nabopamopnvie pabomul
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.
Ha6nronenue nucnepcnu cBera.

Pasznes 6. OCHOBBI CIeHUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

I'paHnipl IPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. llocTynmarel cnenuanbHOU
TEOPUH OTHOCUTEJIBHOCTH: NHBAPUAHTHOCTH MOJIYJISl CKOPOCTH CBETA B BAKYYME, ITPUHLIAIL
OTHOCHUTENBHOCTH DWHILITEWHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIIICHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl ¢ SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOSI.
Paznen 7. KBanToBasi pusnka

Tema 1. dnemenmovt K6aHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsi3u sHeprur (GOTOHA C €r0 YACTOTOW. DHEPTUs U
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaeaoBanue @orodrdpdexra. Onbitel A. I'. CroneroBa. 3aKoHbI
dboroaddexra. VpaBuenue OiHmTetHa 1 doTodddexra. «KpacHas rpanumay

dhororddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.
XHUMH4YECKOe ICHUCTBUE CBETA.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MpPUMEHEHHE:  (OTOIJIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.
UccnenoBanue 3akoHOB BHeHETo (poTodddekra.
Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogaenr atoma Tomcona. OmbiThl Pe3epdopna 1o paccesHUIO 0 -YacTHII.
[Inanerapnas monens aroma. [loctynatsl bopa. M3nydyenue u norioiienrne GOTOHOB IpH



IIEPEXOE aTOMa C OJIHOI'O YPOBHSI 3HEPIUH Ha Apyroil. Buasl criekTpoB. CrieKTp ypOBHEM
DHEPIUU aToMa BOJOPOJIA.

BonnoBeie cBoiictBa wactuil. Bomawel ae bpoitnsa. KopnyckynspHo-BOJTHOBOMH
Iy aJIN3M.

CrioHTaHHOE U BBIHYXXIACHHOC U3JTYUCHUC.

TexHuueckue ycTpoiiCTBa M MPAKTHUECKOE MPUMEHEHME: CHEKTPalIbHBIN aHaIHU3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Monuens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITYYCHUSI.
Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

SKCHepI/IMCHTBI, JOKa3bIBAIOIINC CJIO’KHOCTD CTPOCHUA sapa. OTKpBITI/IC
pPaaAnOaKTHBHOCTH. OnpITHI Pe3ep(1)0pz[a IO OIIPpCACICHUIO COCTaBa PAAHMOAKTHBHOI'O
HU3JIYYCHHA. CsoiicTBa aJ'II)(l)a-, 6€Ta-, ramMma-us3iIydCHHUA. Bmusnaue padruOaKTHUBHOCTH Ha
JKUBBIC OpIraHU3MBI.

OTtkpeITHE IPOTOHA M HelTpoHa. HyknonHast monens siapa ['eiizenbepra—lBaneHko.
3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.

Anbda-pacnaa. DJIEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnan. ['amma-uznyueHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl sapa.
Anepnsbie peakunu. [lenenue u cuHTe3 A1ep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpobiieMbl U MEPCHEKTUBBI SIIEPHOMN
DHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKThI IAEPHON SHEPTETHUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertoapl HAOJIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalbHbIE B3auMOoieicTBUs. EMUHCTBO m3nueckoii KapTUHBI MUpA.

Texnuueckne yCTpOWCTBa ¥ MPAKTUYECKOE MPUMEHEHHE: JO3MMETp, Kamepa
Buinibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu
CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

DTamnsl Pa3BUTUA ACTPOHOMMHH. HpI/IKJ'IaI[HOG U MHPOBO33PCHUYCCKOC 3HAYCHUC
ACTPOHOMMUMU.

Bup 3Bé3nH0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, IUIAHETHI, UX BUJIUMOE JIBHYKEHUE.
Comnneunast cucreMa.

Counnne. ConHeuHasi akTUBHOCTh. McTounuk 3Heprun CosiHIA U 3BE3/. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CHEKTPalbHbIA KJIACC — CBETUMOCTBY. 3BE3IbI
TJIAaBHOM ITOCJIEN0OBATEIBHOCTH. 3aBUCUMOCTDL «Macca — CBETUMOCTEY» IS 3BE3] IJIaBHOU
nocjaeAoBaTeabHOCTU. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE NPEACTABICHUS O
MPOUCXOXKICHUM U 3BOOMKA COHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]I.

Mueunsiii [1yTe — Hama ["amaktuka. [lonoxenue n neuxxenue Connua B ['anakTuke.
Tunbl ranakTuk. PagroranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApPax TAIAKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa06:a. Pazoeranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.
Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Vuenuuecxkue nabnooenus

HaGnronenuss HEBOOPYXKEHHBIM TJIa30M C  MCIOJIb30BAHUEM  KOMITHIOTEPHBIX
MIPWIOKEHUHN ISl OTIPEICIICHHS TIOJIOKEHHSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Ms1 CEBEPHOTro MOMYyIIapus U SIPKUE 3BE3IBI.

Habmronenus B teneckon JlyHsl, muianet, Mueunoro [1ytu.
O0o0maroniee MOBTOPpEHUE

Ponb gusuku m acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMAIbHON U
ATUYECKON cepax NesTEeTbHOCTH YEJIOBEKa, PoJib U MECTO (PU3UKM U acTPOHOMHUH B
COBPEMEHHOW HAy4yHOH KapTUHE MHpa, posib (U3HUECKOW Teopuu B (HOPMHUPOBAHHUH
MPEACTABICHUM O PU3NUECKON KapTUHE MUPa, MECTO (PU3NUECKON KApTUHBI MUPA B OOITIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIE CBSI3H

N3yuenune kypca usuku 6a30Boro ypoBHs B 11 Kimacce oCymecTBiIseTcs ¢ y4éTom
CoJIepKaTEeIbHBIX MEXITPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO MO3HAHMSL:
SIBJICHUE, Hay4YHBIN (DaKT, TUIIOTEe3a, PU3NUecKas BeIUIMHA, 3aKOH, TeOpHsl, HaOJII0ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, MOJIC]Ib, U3BMEPEHHUE.

Mamemamuka: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE€ TPHUIOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HMX MPOEKIMU HA OCH KOOPAWHAT, CIJIOKEHHUE BEKTOPOB, IMPOU3BOJHBIC



AIEeMEHTapHBIX (YHKIIUN, TMPU3HAKU TOJ00US TPEYTOJBHUKOB, OMpENeNICHUE TIIOIA TN
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocus: QJICKTPUYICCKUC ABJICHHA B JKUBOU npupoac, KoJicOaTeIbHbBIC JABUXXCHUSA B
YKMBOU IMpUupoac, OIITHYICCKUC SABJICHUA B JKUBOU Impuponc, I[GﬁCTBPIG padranyy Ha JKUBBIC
OpraHU3MBbI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3EMJIM, 3aJIEKU MArHUTHBIX pyl, (oTochEéMKa
3eMHOW MMOBEPXHOCTH, IPEJICKA3aHNE 3EMIIETPSICEHU.

Texnonocus:  JNUHUM  DIEKTpOIEpENad, TEHEpAaTop  IEPEMEHHOIO0  TOKa,
ANEKTPOABUTATENb, MHAYKIMOHHAS I€4Yb, pajap, paaAuoONpUEMHUK, TEIEBU30D, aHTECHHA,
tenedoH, CBYU-nieub, MpoeKIMOHHBIN ammapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebHoro npeameta «Dusuka» Ha ypoBHE CpeIHETO 00111er0 00pa30BaHUs
(6a30BBIN  YpOBEHB) HOJKHO OOECIEUUTh JOCTUKEHUE CIEAYIOMUX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHOro mnpeaMera «®DU3UKA» JOJKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYalOmMMUXCS  PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOU BHYTPEHHEH MO3UIIUEH TUIHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAINH,
MMO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IICHHOCTSIM
POCCHUHCKOTO OOIIECTBA, pACIIUPEHHUE >KU3HEHHOTO OIbITa M OIBITA JICITCIHPHOCTH B
Mpollecce peaau3aliid OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOW NIESITEIBHOCTH, B TOM
YHUCJIC B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAKJIAHCKON TMO3UIMK OOYydYaromerocss Kak AaKTHUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

IIPUHATHC TPpaIUuIIUOHHBIX O6IHC‘-ICJ'IOBC‘-I€CKI/IX T'YMAaHUCTUYCCKUX u
ACMOKPATHYCCKHX HCHHOCTCfI;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIILHOCTh B MHTEPECAX IPAXKIAHCKOTO OOIIIECTBA,
y4acCTBOBATh B CAMOYITPaBJICHUH B 00pa30BaTEILHON OpraHU3allNig;

YMEHHME B3aUMOJECHUCTBOBATh C COLIMAJIBHBIMM MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMHU ¥ HA3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOM JICATECIILHOCTH;
2) NIaTPUOTHYECKOTO0 BOCTIMTAHMSA:
c(hOpMHUPOBAHHOCTHh POCCUMCKOM TPaKIaHCKON UACHTUYHOCTH, TAaTPUOTH3MA,

LEHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUICKUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTyallUl0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBCHHBICE HOPMBI M LIEHHOCTHM, B TOM YHCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOUIEHHWE K MMPY, BKIIOYAass ICTETUKY HAay4HOTO TBOPYECTBA,
pUCyIero (pu3snueckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K Pa3IudHbIM cdepam NpopecCHOHAIBHON NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (PUBHKOM M TEXHUKOW, YMEHHME COBEpILIATh OCO3HAHHBIA BHIOOp Oymylei
npodeccun u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHMIO B 00JaCTH (DU3HUKHU
Ha MPOTSHKCHUH BCEH JKU3HM;

6) IKOJIOrHY€CKOT0 BOCIIUTAHHS

Cc(OPMHPOBAHHOCTD 3KOJOIMUYECKON KYJIbTYpPbI, OCO3HAHHE TJI00aIbHOTO XapaKkTepa
AKOJIOTUYECKUX MPOOIIEeM;

IJIJAHUPOBAHME U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEN Cpelie Ha OCHOBE 3HAHUS
L[eJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paciupCHUC OIIbITa ACATCIbHOCTH AKOJIOTUYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
HMCIOMINXCA 3HAHUU 110 (1)I/IBI/IKG;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOW JEATEIBHOCTH, TOTOBHOCTH B IPOLIECCE U3YUYCHMS
(U3HUKHN OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO JEATEIbHOCTh HHINBUAYATbHO
U B TpyMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Ba3oBble Jiornyeckue a1eficTBUA:

CaMOCTOSATENbHO (hOPMYITUPOBATH M aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

OIIPCACIIATh LHCIIN ACATCIbHOCTH, 3a1aBaTh IIaPpaMCTPhI U KPUTCPHUH UX NOCTHIKCHUA,

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUMs] B paccMaTpUBAEMBIX (DHU3UUYECKUX
SABJICHUSAX;

pa3pabaThiBaTh IUIaH pEIICHUS MNpoOJeMbl € YYETOM aHaldu3a UMEIOIIUXCS
MaTepHualbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTB KOPPCKTHUBELI B ACATCIIbBHOCTD, OLICHNBATb COOTBETCTBHUEC PE3YJIILTATOB LCIIAM,
OLCHMBATb PHUCKHU HOCHG}ICTBHﬁ ACATCIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCJIOBHUSIX PEANTbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;



pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBarebLCKue 1eMCTBUSA.

BJIQJ€Th HAy4YHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TMOHATUSIMU U METOJAMHU
(bu3nYecKoi HayKH;

BJIaACTh HaBBIKaMH y‘le6HO-HCCJI€,HOBaTCHLCKOﬁ 151 HpoeKTHOﬁ JCATCIBHOCTH B
oOnactu (1)I/I3I/IKI/I, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIbHOMY ITIOUCKY MCTOJOB
PCUICHUA 3ada4 (1)I/I3I/III€CKOFO COACpKaHUA, IPUMCHCHHUTIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA,

BJIQ/IETh BUJIAMU JIEATEIHHOCTH TI0 MOJyUYEHUIO HOBOTO 3HAHUSI, €r0 HHTEPIIPETAIINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CUTyalMsIX, B TOM UYHWCJE MPHU
CO3/IaHUHU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBIABJISITh PUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJWU3UpPOBaTh 3a7ady, BBIABUTATH
TUIIOTE3Y €€ pelIeHNs], HAXOAUTh apryMEHTHI JUIsSl T0KA3aTeNbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh IMAPAMETPHI U KPUTEPHUH PEILICHHUS;

AHAJIM3UPOBATE IIOJIYUCHHBIC B XOAC PCHICHHUA 3adadH pC3YJIbTaTbl, KPHTHUYCCKHU
OIOCHHUBATDL UX JOCTOBCPHOCTD, IIPOIHO3UPOBATH H3MCHCHHUC B HOBBIX YCIIOBUX

CTaBHUTb U (bOpMYJII/IpOBaTB COOCTBCHHEIC 3aJa41 B 06p330BaTeHBHOﬁ ACATCIBHOCTH,
B TOM 4YHUCJIC ITPHU U3YUCHHUHU (1)I/IBI/IKI/I;

JaBaTb OOCHKY HOBBIM CUTYallUAM, OICHHUBATb HpI/IO6pCTéHHI>If/’I OIIBIT,

YMCTb IICPCHOCHUTD 3HaHUA 110 (1)I/ISI/IK€ B IMPAKTUYCCKYIO 001acTh
KN3HCACATCIbHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIC UJICH, MIpEJjIaraTh OPUTMHAIIBHBIC MOIX0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1auH, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.
Pabora ¢ undpopmaunmeii:

BJIQJCTh HAaBBIKAMU TMOJYy4YeHUS HWHGOpMaMK (U3HUECKOTO COJACpXKAHMUS U3
WCTOYHUKOB DPa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATh ITOMCK, AaHAJIM3,
CUCTEMATHU3allMI0 W MHTEpHpEeTalulo HMHQOpMAlMM pPA3NIUYHBIX BHIOB U  (HopM
IIPEJCTaBIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

MCIIOJIh30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
PEIICHINN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX 33124 ¢ COOJIIOICHUEM
TpeOOBaHWI JPrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI, PECypcocCOepexeHus,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTO COJAEpKaHUS B Pa3IMYHBIX (QopMarax c y4y€ToMm
Ha3HauYeHUs HMHPOPMALMU U LEJIEBOM ayIuTOpHUM, BBIOMpAs ONTUMAJIbHYIO (opmy
MPEACTABJICHUS U BU3YyAIU3ALUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA:

OCYUIECTBJIATH OOILIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JIEATEIHbHOCTH;



pacrno3HaBaTh NPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;

paBBépHYTO N JJOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C UCIIOJIBb30BAHUCM A3BIKOBLIX
CpPpCIACTB,

ITIOHUMATh U HUCIIOJIB30BATh IIPCUMYIIICCTBA KOMaHHHOﬁ 141 HHﬂHBHHyaHLHOﬁ pa6OTI>I;

BLI6I/IpaTI> TCMATHKY U MCTOJAbI COBMCCTHBIX I[GﬁCTBHﬁ C yIIéTOM O6HII/IX HHTCPCCOB U
BO3MO>XHOCTEH KaxXIa0ro 4JICHa KOJIJICKTHBA,

IPUHUMATh L€ COBMECTHOW NIESITEIbHOCTH, OPTAHU30BbIBaTh U KOOPIAHUHUPOBATH
JNEUCTBHUS IO €€ JOCTUKEHHIO: COCTABIISITh IUIAH JECUCTBUM, pACIPEACIIATH POJIM C YUETOM
MHEHUN Y9aCTHHKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJIOTO YYAaCTHHUKA KOMAaHABl B OOIIHIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeaiiaraTb HOBBIC ITPOCKTHI, OLICHUBATh nacu C o3 HOBHU3HBI,
OPUTHHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATL IIO3UTUBHOC CTPATCTHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYaAHAX,
IIPOABJIATH TBOPYCCTBO U B006pa)KeHI/I€, OBITH HMHHUIIHMAaTUBHBIM.

PeryasiTuBHbIE YHUBepCcaJbHbIe y4eOHbIE JelcTBUS
Camoopranusanus:

CaMOCTOATCIIbHO OCYHICCTBIIATH IIO3HABATCIIbHYIO JCATCIIBHOCTL B oOmacTn (1)I/ISI/IKI/I
Hn aCTPOHOMHH, BBIABJITH HpO6JI€MLI, CTaBUTBb U (bOpMYJII/IpOBaTB COOCTBEHHEIC 3aJadu,

CaMOCTOSTEIIBHO COCTABIIATH IIJIaH PELIECHNs pACUETHBIX U KAYECTBEHHBIX 3a/1a4, IIJ1aH
BBIMIOJIHEHHSI TIPAKTUYECKON PabOThl C yU4E€TOM HMEIOMIMXCA PECYpCcOB, COOCTBEHHBIX
BO3MO>KHOCTEMN U PEANIOYTECHHN;

AaBaTb OICHKY HOBBIM CUTYallUAM;
pacoinupiaATbL paMKU y‘l€6HOFO npeaMeTa Ha OCHOBC JIMYHBIX HpCHHOqTCHHﬁ;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €10, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelieHue;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAUIMU B 001acTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOﬂb, AMOIUOHAJIbHbIN NHTENJIEKT:

AaBaTb OCHKY HOBBIM CUTYaIlUAM, BHOCUTb KOPPCKTHUBEI B ICATCIbHOCTL, OLICHUBATDH
COOTBCTCTBUC PCIYJILTATOB LCIISIM;

BJa/IeTh HaBbIKAMHU IO3HABATENBbHON peIEKCUM KaK OCO3HAHUSA COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKCHr [JIsl OUEHKH CHUTyallid, BbIOOpa BEPHOIO
peueHus;

YMCETHh OLICHNBATDb PUCKHU M CBOCBPCMCHHO IIPUHUMATDL PCIICHUS 110 UX CHUIKCHHUIO,



MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;
NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JIEATEIBbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU.

B mnpouecce OOCTHKEHMS] JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOrPAMMBbI 10
(bu3uKe 7151 ypOBHA CpeHEro 001ero oopazoBaHus y 00y4aroluxcsi COBEPIICHCTBYETCS
AMOIIMOHAJIbHBIN UHTEIJIEKT, IPEANoaralommuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh IOHMMAaTh CBOE HSMOLMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPaBICHUS Pa3BUTH COOCTBEHHON 3MOILMOHAIBLHOU c(peprl, OBITH
YBEPEHHBIM B ce0e;

CaMOpPCTyJINPOBaHMA, BKJIIOYAIOMICTO CaMOKOHTPOJIb, YMCHHC IIPUHUMATb
OTBETCTBEHHOCTH 3a CBOE ITIOBECACHUC, CIIOCOOHOCThH AJaIITUpPOBaTLCA K SOMOIMOHAJIbHBIM
HU3MCHCHUSM U IIPOABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTpeHHCﬁ MOTHUBAIINU, BKJII-O‘-I&I-OHICI?I CTPCMJICHUC K JOCTHIKCHHUIO LICJIIN U YCIICXY,
OIITUMH3M, MHUIIUAaTHBHOCThb, YMCHHC ﬂeﬁCTBOBaTL HCX0as1 U3 CBOUX BOBMO)KHOCTGI\/'I;

OMIIaTHH, BKHIO‘laIOIHGﬁ CIIOCOOHOCTH IOHUMATh OMOIHMOHAJIBHOC COCTOSHHUC APYTHUX,
YUYUTBIBATL €TI0 IIPH OCYIICCTBICHHUU O6HIGHI/ISI, CITOCOOHOCTh K COYYBCTBHUIO H
COIICPCIKHNBAHUIO,

COIHAJIbBHBIX HABBIKOB, BKIIOYAIOIIHUX CITOCOOHOCTh BBICTpAMBATb OTHOIICHHUA C
APYIruMH JIXOJbMH, 3&60TI/ITI>C}I, IIPOABIIATE HHTCPEC U pa3pCIIaTh KOH(bJII/IKTBI.

HHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh HAa NpPUMEPAX poJib M MeCcTO (GU3UKM B (POPMUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUHUTBIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3HMUECKUX MOJICNICH: MaTepraibHas
TOYKa, WMHEpIMajbHas CHUCTeMa OTCuY€Ta, aOCOJIOTHO TBEPAOE TEJI0, HCAIbHBIN ras,
MOJIEJIA CTPOEHHUS Fa30B, )KUAKOCTEN U TBEPBIX TEJI, TOUEUHBIN AJIEKTPUUECKUAN 3apsi IIPU
peteHn (pU3NYECKHX 3a/1ay;

pacno3HaBath (pu3nUecKue BICHUS (ITPOIIECCHI) U OOBSICHATH X Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJSIPHO-KMHETUYECKOM  TEOpUM  CTPOSHUS  BEIIeCTBA |
ANEKTPOJMHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJMHEHHOE JIBUKCHUE,
CBOOOJHOE TIAJICHUE TeJ, ABUKEHHUE IO OKPY>KHOCTH, WHEPIUS, B3aUMOJICHCTBUE TeT,
muddy3usi, OpOyHOBCKOE JBMKEHUE, CTPOCHHUE KUIKOCTEH U TBEPABIX TEJ, U3MCHEHHE
o0béMa Ten mpu HarpeBaHWW (OXJAXKICHWM), TEIUIOBOE paBHOBECHE, HCIApEHHUE,
KOHJIEHCAITWs, TUTABJICHNE, KPUCTAJUTH3AINS, KHUIICHUE, BIIAYKHOCTh BO3/yXa, MOBBIIIICHUE



JaBJICHUS Tra3a IIPU €0 HArp€BaHWMW B 3aKPBITOM COCYJC, CBA3b MCKAY IIapaMCETpaMu
COCTOAHUMSA I'a3a B U30IIPpOoHCCCax, JICKTpU3alu:Aa TCI, BBaHMOﬂCﬁCTBHC 3apAa0B;

ONUCHIBATh MEXAHWYECKOE JIBWJKEHUE, MCIOJIb3ys] (PU3NYECKUE BEIMYUHBI:
KOOpAMHATA, ITyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUila, UMITYJIbC TEIa,
KWHETUYECKasi SHEPrus, MOTEHIMAIbHAsL YHEPTHsI, MEXaHUUYeCcKask paboTa, MeEXaHUYeCcKas
MOIIIHOCTb; IIPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKyIO BEIMUMHY C APYTUMU BEIMYUHAMU;

ONUCHIBATh M3YyUCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEILJIOBBIE SIBICHUSI, UCTOJb3Ys
(bM3UYecKre BEIMYMHEIL: JTaBIICHUE Ta3a, TeMIIepaTypa, CPpeaHss KUHETHYECKasl dHEPTHUS
Xa0TUYECKOTO JBUKECHUS MOJIEKYJI, CPETHEKBAIPATUUHASI CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIUIOThI, BHYTPEHHsISI BSHEprus, pabora raza, KOIQOUIIMEHT MOJE3HOTO ACUCTBUS
TEIUIOBOTO JIBUTATEJsl; MPU ONKMCAHUW TPABUIBHO TPaKTOBaTh (DU3UYECKUI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, HMX OO0O3HAYEHUS U EAUHUIIBI, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIUUMHAM;

OIIMCBIBATb HM3YYCHHBIC JJICKTPHYCCKHC CBOMCTBaA BCIICCTBA M JJICKTPHYCCKHC
SABJICHUA (HpOHGCCBI), HCIIOJIBb3YA (1)I/ISI/III€CKI/IG BCIINMYHHBI: BJIGKTpI/I‘-IGCKI/Iﬁ 3apsna,
QJICKTPHUYCCKOC IIOJIC, HaHpH)KéHHOCTI) IIOJIsA, IMMOTCHIOUAJ, PA3HOCTh IMIOTCHIUAJIOB; IIPH
OIIKMCAaHUU IIPAaBUJIBHO TPAKTOBATb (1)I/ISI/II-ICCKI/If/'I CMBICJI HCIIOJIB3YCMbIX BCJIMYHH, HX
0003HaYCHUSA U CAWHUIIBI; YKa3bIBaATb Q)OpMYHBI, CBA3BIBAIOINUC OAHHYIO (1)I/I3I/ILI€CKYIO
BCIIMYMHY C JPYTUMHU BCININHAMMU,

aHAJIU3UPOBATh (PU3NYECKUE IPOLIECCHI U SIBJIEHUS, HCIOIb3Ysl (PU3HUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMUpHOTro Tsrotenud, |, 11 u 11 3axonsl HetoTOHA, 3aK0H coXpaHeHUs
MEXaHUYECKON SHEPIrHM, 3aKOH COXPAHEHUs MMMYJbCa, MPUHLMI CYNEPIO3UINH CHUJ,
MPUHIUI PAaBHONPABUS MHEPLHUAIBHBIX CHCTEM OTCUETa, MOJEKYJISPHO-KUHETHYECKYIO
TEOPHIO CTPOEHUSI BEUIECTBA, ra30BbI€ 3aKOHbI, CBS3b CPEAHEH KMHETUYECKON >HEPruu
TEIJIOBOTO JIBMDKCHHMSI MOJIEKYJ C aOCOJNIOTHOM TeMmepaTrypod, TEpBBIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMS AIEKTPUUYECKOro 3apsjaa, 3akoH Kysona, nmpu sTom
pa3ianyuaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKO€ BBbIpaXKEHHE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC IPUHIMIIBI JCHCTBUS MAaIllMH, TMPUOOPOB M TEXHUYECCKUX
YCTPOMCTB; pa3inyaTh YCIOBHUS UX OC30IIaCHOTO MCIIOJIb30BAaHMS B TTIOBCEIHCBHOM KH3HU,

BBITIOJIHATH IKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SBIICHUMA U MTPOIIECCOB C
WCITOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX W3MEPEHUH, MPU OTOM (HOPMYIUPOBATH
npobyieMy/3agadyy M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHMSI, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BBHIBOIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBbIE M3MEPEHUsI (PU3NYECKUX BEJIUYUH, [PU 3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 U3MEPEHMS U UCTIOIB30BATh U3BECTHBIE METO/IbI OLIEHKH
MOrPELIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXNY (PU3MUECKHUMH BEJIMYMHAMU C MCTIOJIb30BAaHUEM
MPSMBIX U3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YyJIbTATHI



HOJ'Iy‘-IGHHOﬁ 3aBUCHUMOCTHU (bHBI/I‘-IeCKI/IX BCJIMYMUH B BHAC Ta6J'II/II_[ n I’pa(l)I/IKOB, ACJIaTh
BBIBOJIBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA,

coOmro/1aTh MpaBuiia 6€30MacHOro TpyJia NPy MPOBEICHUN UCCIIEIOBAHUN B paMKax
y4eOHOTO HJKCIEpUMEHTa, y4eOHO-UCCIEIOBATEIbCKOM M MPOECKTHOM IESTEIBHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyA0BaHMUS;

pemaTh pacy€THbIE 3a7ayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENbIO, HCIONb3YS
¢usnveckue 3aKOHBI M TPUHIMIBI, HA OCHOBE aHajK3a YCIOBHS 3aJadyd BBIOMpAThH
bu3nYECKyI0 MOJEIb, BEIACTATh (PU3NUECKUE BEIUUMHBI U (DOPMYIIbI, HEOOXOTUMBIE IS
e peleHus, MPOBOJIUTh PAcu€Thl U OILEHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYCHUS
(M3UYECKON BETMYUHEI;

pemaTth KaueCTBEHHBIE 3aJlayd: BBICTPAaUBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PacCy>XJI€HUM ¢ OMOpPOI HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE
SIBJICHUS;

UCIIOJIb30BaTh MPHU PEHICHUH Yy4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U TIPEJICTABIICHUS Y4eOHON
U HAyYHO-TIONMYJISIpHOM HWHGOpMAIMKM, TIOJYYEHHOW U3 PA3JIUYHBIX HCTOYHHKOB,
KPUTHUYECKU aHATU3UPOBATH MOIyHaeMy0 HHGOPMAIIHIO;

IPUBOJIUTh TIPUMEPHI BKJIAJa POCCHHCKMX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHCHHE IMPOIECCOB OKPYKAIOIIET0 MHUpPA, B PAa3BUTHE TEXHUKHU H
TEXHOJIOTHUH;

MCIIONIb30BaTh TEOPETUYECKUE 3HAHHS MO (PU3MKE B TMOBCEIHEBHOW >KU3HU IS
oOecrieueHuss 0€30MAaCHOCTM TMpU OOpalleHuu ¢ MNOpudopaMu M TEXHUYECKUMH
YCTpOMCTBAMH, HJISi COXpPAHEHHsI 3[0POBBS U COONIOJIEHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B rpymIie C BBIMOJHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJICH, TIIaHUPOBAThH
paboTy rpyMibl, palldOHAILHO pacipeaessiTh 005I3aHHOCTH U TUTAHUPOBATh JEATEIIbHOCTD
B HECTAHJAPTHBIX CUTYyalHMsX, aJE€KBATHO OLICHMWBATHh BKJIAJ KaXXJAOTO W3 YYaCTHHUKOB
TPYIIIBI B pEelIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPUMEpPax poib W MecTo GU3NKH B (POpMUpOBaAHUHU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B MPAKTUYECKOU NIESITEIHHOCTH JIFOACH, IIEJTOCTHOCTh U €IUHCTBO (PU3MUECKON KapTHUHBI
MHUpA;

YUUTHIBATh T'PAHUIIBl MMPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJENICH: TOYEUHbIN
DIEKTPUYECKUH 3apsil, JIyd CBETA, TOUEUYHBIM MCTOYHUK CBETA, ANEPHAS] MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s]ipa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBath pu3nUecKue BIeHUs (ITPOLIECChI) U OOBICHATH UX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOW (DU3WKH: 3JIEKTpUUYECKas TPOBOIUMOCTH, TEIUIOBOE,



CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JCWCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB,
AJIGKTPOMArHUTHAsT WHAYKIHA, JEHCTBHE MArHUTHOTO TIOJS Ha TPOBOJHUK C TOKOM U
JOBWOKYIIMICS  3apsii, OSJCKTPOMArHWTHBIE KOJeOaHWs W BOJHBI, MPSMOJUHEHHOE
pacmlpoCTpaHEHHE CBETa, OTPAKCHHE, IMPEIOMIICHHE, MHTephEpeHIHs, AUPPAKIUSI |
noJisipu3alusl CBETa, JUCHEpCcHs cBeTa, doTodiekTpudeckuii 3ddext (pororddexr),
CBETOBOC JaBJICHHE, BO3HHKHOBEHHE JIMHEHMUATOro0 CIEKTpa aromMa BOJOPOJA,
€CTECTBCHHAs U UCKYCCTBCHHAS PaJIMOAKTHBHOCTD;

ONKCHIBATH H3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, DJEKTPUUYECKYIO MPOBOJUMOCTh PA3JIUYHBIX CPE) U AJIEKTPOMArHUTHBIE
ABIIEHUS (TIPOIIECCHI), UCIIONB3Ysl (PU3MUECKHE BEIWYUHBI: AJIEKTPUUCCKUI 3apsij, cuia
TOKA, DJJEKTPUYECKOE HANPSUKEHUE, JJEKTPUYECKOE  CONPOTUBIICHHE, Pa3HOCThb
MOTEHIUAJIOB, 3JIEKTPOABMKYIIAs CHJIa, pad0Ta TOKAa, MHAYKIUS MArHUTHOTO IOJIs, CUja
Ammnepa, cuna JlopeHna, HWHAYKTUBHOCTb KATyLIKH, JSHEPrUs OJJIEKTPUYECKOTO U
MarHMTHOTO MOJIEH, IEPUOJ U YacToTa KojJeOaHul B KoJIeOATEIbHOM KOHTYpE, 3apsal U
CJla TOKa B IpOLIECCE TapMOHUYECKUX OSJIEKTPOMAarHUTHBIX KosieOaHUil, (OKycHOE
pacCTOsiHME W ONTUYECKash CWJIa JIMH3bl, IPU ONUCAHUM MPABUIBHO TPAKTOBATh
(bU3UYECKUN CMBICIT MCIIOIb3YEMbIX BEIMYUH, UX O003HAYCHUSI M €IUHUIILI, YKA3bIBATh
(bopMyJibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTMMH BEJIMUYUHAMY;

OINKCHIBaTh U3yUYCHHbIE KBAHTOBBIEC SIBJICHUS U MPOLECCHI, UCNONb3Yys (hU3MUECKHE
BEJIMUUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IMHA BOJIHBI M YACTOTA CBETA, SHEPTUSI U
UMITyJIbC (DOTOHA, MEPUOJ MOJIypaclaia, SHEPTHUs CBA3M aTOMHBIX fJI€p, IPU OMHCAHHUU
MPaBUJILHO TPAKTOBATh (PU3NYECKHUI CMBICI MCHOJIb3YEMbIX BETUYHMH, UX 0003HAYEHUS U
€AUHMIIBI, YKa3blBaTh (OPMYJIbl, CBSA3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIMYHUHY C
OPYTUMU BEJTMYMHAMM, BBIYUCIISATH 3HaYEHUE (PU3HMUECKON BEJIMYUHBI,

aHATM3UPOBATh (PU3NIECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U
OpUHIUIEE: 3aK0H OMa, 3aKOHBI TOCJIEOBATEIFHOTO W TMAapallJIeIbHOTO COEAMHEHUS
MIPOBOJTHUKOB, 3aKOH Jkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM WHAYKLIWH, 3aKOH
MPSMOJIMHEMHOTO  PACTIPOCTPAHEHMsI CBETA, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHUEe OuWHIITeHA M GoTodddexra, 3aKOH COXpaHEHUS
HHEPTUU, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHECHHSI DJIEKTPHUUECKOTO 3apsi/ia, 3aKOH
COXpaHEHUs MacCOBOI'0 YHCIIA, MOCTyNaThl bopa, 3aK0H pajnoakTUBHOTO pacmnajaa, mpu
ATOM pa3auyarh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MATEMATHUYECKOE BBIpAXKCHHUE U
ycioBUsl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

ONpPEAETATh HANpPaBICHUE BEKTOpPAa WHIAYKIMM MArHUTHOTO IMOJiA MPOBOJHHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh U OIMKCHIBATH HM300paKEHHUE, CO3/1aBAEMOE€ TIUIOCKHUM 3epKaJioM, TOHKOM
JIMH30M;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBIICHUHA U TTPOIIECCOB C
WCITOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHUH: MpU 3TOM (OPMYIUPOBATH
npoOjemy/3agady W THIOTE3y Y4eOHOTO OJKCIIEPUMEHTa, CcoOWpaTh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYyI0BaHMUSI, POBOUTH ONBIT U (DOPMYITUPOBATH BBHIBOJIBL;



OCYIIIECTBJISATH MPSMbIE U KOCBEHHBIC M3MEpPEHUsT (PU3NUYECKUX BEIUYUH, TIPH ITOM
BBIOMPATH ONTUMAIBHBINA CIIOCO0 U3MEPEHUSI M UCTIOIB30BATh U3BECTHBIE METO/IbI OLIEHKH
MOTPEIIHOCTEN NU3MEPEHUI;

UCCJIeIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HCIOJb30BAHUEM MPSMBIX
U3MEpPEHUN: TPU OTOM KOHCTPYMPOBaTh YCTAHOBKY, (UKCHUPOBATH Pe3yJbTaThI
MOJIYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIe TaONHIl U TpadukoB, AenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMUS;

co0roaTh mpaBuiia 0€30MacHOr0 Tpyia MpHU MPOBEICHUN HCCIEA0BAaHUN B paMKax
y4eOHOTO HKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW M MPOEKTHON JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemath pacy€THBIE 3a/JaYd C SIBHO 3a/laHHOM (DU3MUECKON MOJENbl0, UCHOIB3YS
(¢u3nUeckue 3aKOHbl M MPUHLMIBI, HA OCHOBE aHalIM3a YCIOBUS 337a4yd BbIOUPATH
(U3UYECKYIO0 MOJIENb, BBIACIATH (DU3MUECKUE BEJIMUYMHBI U (POPMYIIbI, HEOOXOIUMBIE IS
€€ pelleHMs,, IPOBOAUTh PAcdy€Thl M OLEHHBATh PEAIBHOCTH IOJYYEHHOIO 3HAYCHHUS
(bu3NYECKOIl BETNYHHBI;

peuiatb KA4YCCTBCHHLIC 3a/la4M: BBICTPAMBATL JIOTHYCCKH HCIIPOTHUBOPCUYHUBYIO
OCIIOYKY paccy;merI/n?I C OHOpOﬁ Ha U3YUYCHHBIC 3dKOHbI, 3aKOHOMCPHOCTH U (bHSI/ILIGCKHe
SABJICHHS,

UCIIOJb30BaTh IpPHU pEUIEHUH YYEeOHBIX 3a/Jady COBPEMEHHbIE HH()OpPMAIMOHHBIE
TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMU U MPECTABICHUS yueOHOM
U HAyYHO-TIONMYJSIPHOM HWH(POpMALMK, TOJYYEHHOW U3 pPa3jIM4HbIX HCTOYHHKOB,
KPUTHUYECKH aHATM3UPOBATH MOIyYaeMyI0 HHPOPMALIHIO;

OOBACHATh NPHUHLMIMBI JEUCTBUS MalIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCETHEBHOW XKU3HH;

MPUBOJUTHL TMPUMEPHI BKJIaJla POCCHUUCKUX W 3apyOCkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU U
TEXHOJIOTHUH;

UCTIOJb30BaTh TEOPETUYCCKUE 3HAHHUA 1O (U3MKE B TIOBCETHEBHOW KHU3HU IS
oOecrieueHnss 0€30MAaCHOCTH TpU OOpalieHuu ¢ MNpudopaMd U TEXHUYECKUMH
YCTPOMCTBAMH, JJIi COXPAHCHHS 370POBBS W COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
IIOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B TPYMIE C BHIMOJHEHUEM Pa3IMYHBIX COIHMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TPYyMIIbI, PAIIMOHATEHO PACTIPEACIISITh O0SI3aHHOCTU U TJIAHUPOBATH JIEATEIILHOCTh
B HECTaHIAPTHBIX CHUTYyalHsX, aJ€KBAaTHO OLEHMUBATh BKJIAJ KaXXIOTO W3 YYAaCTHUKOB
IpyNIbI B pelIEHUE pacCMaTpUBAeMOU MPOOJIEMBI.



