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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHS Ha ypOBHE CpellHEero oOiiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOXXCHMA W TPeOOBaHWI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHOM MporpamMmbl, mnpenactaBieHHbIX B DPI'OC COO, a Takxke ¢ yd€ToMm
denepasibHOM paboyeill mporpaMmbl BOCIHUTAHHMS W KOHLEIMIUU TMPENnojaBaHusi y4eOHOTo
npeamera «®Puszmka» B oOpasoBaTeNnbHbIX opranuzanuax Poccuiickoli ®denepanuu,
peann3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue TporpamMmbl 10 (U3HMKE HAMpPaBICHO Ha (OpMUpOBAHHE €CTECTBEHHO-
HAyyHOW KapTHHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHuu ux (usmke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEeIbHOCTHOTO moaxoxaa. Ilporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusM PI'OC COO k miaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3ybTaTaM OOy4YEHUs, a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peau3aluu
MEKIPEIMETHBIX CBsA3EH (DM3UKH C €CTECTBEHHO-HAYUYHBIMH YYEOHBIMH NpeaMeTamu. B Heit
ONPENENSIIOTCS OCHOBHBIC 1€MW M3y4YeHUs (PU3NKKM HA YPOBHE CpeIHEro oO0uiero
oOpa3oBaHusl, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca (U3MKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o u3MKe B KIIOYAET:

e TUIAHUPYEMBIC PE3YyJbTAaThl OCBOCHHUSI Kypca (PU3UKU Ha 0a30BOM YpPOBHE, B TOM

YHCIIe MPEAMETHBIE PE3YNIbTATHI MO ToAaM O0yUeHHUS,;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm o0ydeHusl.

dusnka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B KauyecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJi B CHUCTEMY 3HaHUU 00
okpyxaroieM Mupe. [IKonapHBIN Kypc PU3NKA — CUCTEMOOOpPA3yIOMIUMA Il €CTeCTBEHHO-
HAy4YHBIX y4E€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB
1 SBJICHUM, M3ydyaeMbIX XHUMHEH, Owoiormeit, ¢usmdeckoi reorpadueid m acCTPOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MNpUMEHEHHE (U3MUYECKUX 3HAHUU OMNpeiesseT XapakTep Hu
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUHA B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCa, MOJYy4YEeHUs HOBBIX MAaTEpPHUaOB C 3aJaHHBIMU CBOWCTBAMH U Jpyrux. M3yueHue
(Y3UKA BHOCHUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOy4Jaroruxcsi, B (popMupoBaHHE yMEHHN MPUMEHSATh HAYYHBIM METOJl TO3HAHHS TPH
BBITTOJTHEHUHU UMH Y4E€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢Ghu3UKH AT YPOBHSI CPEIHETO OOIIEero oOpa30oBaHUs TOJIOKEH PsifT
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHILIMIIBI €70 HOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEW KypC SBISICTCS JIOTUUECKH 3aBEPIIEHHBIM,
OH COJICPXKUT MaTepuall U3 BCEX pa3liesioB (DU3MKHU, BKIFOYAET KaK BOMPOCHI KJIACCUUYECKOM,
TaK U COBPEMEHHOHN (U3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (U3NKUM OOBEAUHEH
BOKpYT du3ndeckux Teopuid. Beaymum B Kypce siBisieTcsi GopMUpPOBAHUE MPECTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.



Hoes  eymanumapusayuu. EE  peanuzauus  OpeanojiaraeT  MCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (PU3NYECKOW HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUA (PU3UKU C
pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U 3KOJIOTMYECKUMHU
npoOJjieMamu.

Hoes npuxnaonou Hnanpasnennocmu. Kypc ¢Gu3MKu mpeamnonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKHX U TEXHOJOTWYECKUX MPUIIOKEHUN H3YUYCHHBIX TEOPHH U
3aKOHOB.

Hoesn sxonocusayuu peanusyercs MOCPENCTBOM BBEACHHUS DJIEMEHTOB COJIEpKaHUs,
HOCBSIIEHHBIX SKOJIOTMUECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHBI C Pa3BUTUEM
TEXHUKH W  TEXHOJOTHH, a Takke OOCYXJACHHS MpodiieM  palroOHAIbHOTO
MIPUPOIOTIONB30BAHUS U IKOJOTUIECKON OE30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PM3UKH Ha YPOBHE CPEIHEro o0Iiero oopazoBaHUs
ABISIIOTCS (pusnueckue Teopuu (POpMHUpPOBAHUE MPEACTABIECHUN O CTPYKTYype MOCTPOCHUs
busznueckoil Teopuu, poilu (PyHIAMEHTATHHBIX 3aKOHOB W TMPHUHIIUIIOB B COBPEMEHHBIX
MPEICTAaBICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUA, JJI OITUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSTENIbHOCTHBIN TOAX0/ B Kypce (M3MKH peaqu3yercss MpekIe BCEro 3a
Cu€T OpraHM3alMd HKCHEPUMEHTANIbHOM JeATeabHOCTH oOywatomuxcsa. [ 6a3zoBoro
YpOBHSI Kypca (PM3UKHA — 3TO HCIOJB30BAHHE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U Jab0paTOpPHBIX paboT, KOTOpbIE B MpOrpaMme Mo (pu3nuke o0ObEAUHEHBI B
OOIIMI CHUCOK YYEHHYECKUX NPAaKTHUECKUX paboT. BblieneHue B yKa3aHHOM IEpeyHe
7a00paTopHbIX pabOT, MPOBOJUMBIX JJsi KOHTPOJII U  OLEHKH, OCYLIECTBIISETCS
y4yacTHUKaMHd 00pa30BaTENbHOIO Ipolecca MCXOJs W3 OCOOEHHOCTEH IUIaHMPOBAHUSA U
ocHamleHus: kabunera ¢usuku. [Ipu sToM obOecrieunBaeTCsl OBJAJCHHE OOYUYAIOITUMUCS
YMEHHSIMH TIPOBOJUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (PU3UIECKIX
BEJIMYMH U IOCTAHOBKY OMBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTE3.

bonblioe BHMMaHUE YJIENseTCs PELIEHUI0 PacyETHBIX M KAaueCTBEHHBbIX 3ajad. llpu
ATOM JUISl PACUETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33J]a4M C SIBHO 3aJaHHON (hHU3HUECKOM
MOJIETIBIO, TTO3BOJISIFOIINE TTPUMEHATh U3yUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenoB. [ KauyecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha OOBSCHEHUE TNPOTEKaHWsl (PU3MUECKUX SBICHUNA U
MIPOIIECCOB B OKPY>KAIOIIEH KU3HU, TpeOyromue BpiOopa (pU3ndeckoit MOACN ISl CUTyaIluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbIi YPOBEHb Kypca (PU3WKH Ha YPOBHE CPEIHETrO
o0m1ero oOpa3oBaHMsl TOJDKEH M3Y4aThCs B YCIOBUSAX MPEAMETHOrO KaObuHeTa (PU3UKHU WM B
YCIOBUSIX HHTEIPUPOBAHHOTO KaOWHETa MNPEAMETOB €CTECTBEHHO-HAydHOro IuKia. B
kaOuHeTe (U3MKU JOJDKHO OBITh HeoOXxoauMmoe jgabopaTopHoe OOOpyAOBaHUE IS
BBHITIOJTHEHMsI YKA3aHHBIX B MPOTrpaMMe Mo (U3HMKE yYUYEHWYECKHX MPaKTHUECKUX paboT u
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.



JleMOHCTpalMoOHHOE 00O0pynOBaHUE (OPMUPYETCS B COOTBETCTBHHM C MPUHILUIIOM
MUHUMAJIbHON JJOCTaTOYHOCTU U OOECIIEUMBAET MOCTAHOBKY MEPEUMCICHHBIX B IpOrpaMMme
1o (hU3KKe KIIFOYEBBIX IEMOHCTPALIUI TS KICCIIEIOBAHUS U3Y4aeMBIX SIBJICHUH U MPOLIECCOB,
AMIIUPUYECKUX U (YyHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHUECKUX MPUMEHEHUI.

JIaGopatopHoe 000pyaOBaHUE ISl YICHUYECKUX MPAKTHUECKUX paboT popmupyercs B
BUJIC TEMATUYECKUX KOMILJIEKTOB M 00ECIIeYMBAETCS B pacyéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemMaTHueckue KOMIUIEKTHI JJAOOpaTOPHOTO OOOPYAOBaHUS HOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKXKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BHJIE IU(POBBIX 1a00paTopuid.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dopMupoBaHHE HHTEpPECa M CTPEMJICHHUS OOYYalOUIMXCA K HAyYHOMY H3YUYCHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTUE TPEICTABICHUA O HAyYHOM METOJe TO3HaHUs U (HOopMHpOBaHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHHME HAyYHOI'O MHPOBO33PEHUSA KaK pE3yslbTara H3yYEHUS OCHOB
CTPOEHHUS MAaTepuU U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(opMupoBaHue yMEHUH OOBSICHATH SBJICHHUS C MCIOIb30BAaHUEM (DU3HMUECKUX
3HaHUU U Hay4YHBIX JOKA3aTEIbCTB;

(opMHpOBaHHE TMPEACTAaBIEHUH O ponu (U3MKA U1 pa3BUTUA  JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTrKeHne ATUX IIeJIe oOecIlieuyrnBaeTCsl pPEeIICHUEM CISAYIOIIUX 3a7ad B IMPOIecce
M3y4deHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHMsI:

npUOOpPETeHNEe CHCTeMbl 3HAHUM 00 oOmmX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKIKOYAs MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, AIEKTPOJANHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMupoBaHHEe YMEHUH NPUMEHATH TEOPETHUYECKHE 3HAHMUA [UIsl OOBSACHEHUs
bu3nUecKuX SIBICHUM B TPHUPOAEC M I TMPUHATHS MPAKTUUECKUX PEHICHUH B
MOBCEHEBHOM JKU3HH;

OCBOCHHME CIOCOOOB PEIICHUS Pa3IWYHbIX 3a/ad C SIBHO 3aJaHHOM (PU3MYECKOU
MOJEIIbIO, 3aJa4, MO0JIPa3yMEBAIOIIMX CAMOCTOSTENBHOE CO3/JaHue (U3HUYECKOU
MOJEJNH, aICKBATHOM YCIOBUAM 3a]1auu;

MOHMMAaHUE (PU3MUYECKUX OCHOB UM NMPHUHIUIOB JCHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOATENbHOTO TUIAHUPOBAHUS U MTPOBEACHUS (PU3HUUECKUX
HKCIIEPUMEHTOB, AaHalu3a W HMHTEpOpeTauuud HMHPOpMAIUHM, OMNpPEICIICHUs
JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

CO3IaHUE YCJIOBUW Ui Pa3BUTUS YMEHUW MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbIli YPOBEHb) HA YPOBHE CpPEIHET0 OOIIEro 0Opa3OBaHUS
otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeAento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).



[Ipennaraemslii B mporpamMmme mo (U3uKe MepeueHb JabOpaTOPHBIX U MPAKTUYECKUX
paboT sBISETCA PEKOMEHJOBAHHBIM, YUYHUTEJb JI€laeT BbIOOp MpPOBEIACHHS JTaOOPaTOPHBIX
paboT U ONBITOB C YYETOM MHIMBUIYAJTBHBIX OCOOEHHOCTEN 00Yy4arOIINXCSl.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusuka — HayKa o mpupojae. HayuHble METObI MO3HAHUSI OKpY’Karolero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MMO3HAHUS TPUPOIBI. IKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (GU3HYECKUX SBJIEHMM ©  mporeccoB. HayyHble TUIIOTE3BI.
duznyeckre 3aKOHbl U TEOPUH. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIMT
COOTBETCTBHUS.

Pons u mecto duzuku B OpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOMN JIEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBblie ¥ IU(PPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro IBmkeHus. Cucrema
otcyéra. Tpaekropusi.

Ilepemenienue, CKOpOCTh (CpedHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOpPEHHUE
MAaTEPUAIbHON TOYKH, UX MPOEKIUHA HA OCU CUCTEMBI KoopAuHAT. Cl0KEeHUE TTepeMeEIICHUN
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMKeHUe. ['padriku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUSI, MYTH U MEPEMENICHHS MATEPUATLHON TOYKH OT BPEMEHHU.

CBobOosiHOE TIafieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe paBuwkeHue. J[BHKEHHWE MATEPHAIBHOW TOYKM IO OKPYXXHOCTH C
IIOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsl CKOpocTh. Ilepuon u
yacToTa obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckre YCTPOWCTBA W TMPAKTUUECKOE NPUMEHEHHE: CIUIOMETp, IBHKEHHUE
CHApSIIOB, LICTIHBIE M PEMEHHBIE TIEPEIAUU.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue aBukeHus Tenna, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpasnenue cKOpocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol



N3yuyeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPENEIICHNUS MTHOBEHHON CKOPOCTH.

HUccnengoBanue  COOTHOLICHWS  MEXAY  MOYTSIMH, DOPOUACHHBIMM  TEIOM 34
NOCJIEI0OBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KCHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBuxkeHus Teia, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun otHocutTenbHOCTH ['anmmnes. IlepsBeiii 3akoH HproToHa. MHepumanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunumn cynepno3unuu cui. Bropoii 3akoH HbroroHa s
MaTepuagbHOUW TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BceMupHOTOo TAroteHus. Cuna tsokectu. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoiabxkeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHMsI CKOJIbXKEHUST H cuia TpeHus mnokos. Koadpdumuent tpenus. Cuia
COITPOTHUBIICHUS MPU IBUKCHUU TEJIA B KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbI OTHOCUTEIBHO OCU BpalleHus. [lneuo cubl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHH4eckre YCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHWE: MOAIIMITHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHEpUUH.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

H3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HeBecomocTs. Bec Tena npu ycKOpEeHHOM OABEME U TAJCHNH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux AehopMaIuH.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3akonvl coxpanenus 6 mMexanuke

Nmnynbe maTepuaabHOM TOUKH (TEa), CACTEMbl MaTepUANIbHBIX TOYeK. UMIybe Critbl
Y U3MEHEHHE UMITYJIbCa TeIa. 3aKOH COXPAHEHUSI UMITYJIbca. PEaKTUBHOE IBUKEHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernyeckast sHeprusi MarepuanbHOM ToukH. Teopema 00 M3MEHEHUH KUHETUYECKOU
DHEPIUHu.

[loTennmanbHas sHeprus. [loTeHIManbHas sHeprus yOopyro aeGopMUpPOBaAHHOM
npyxuHsbl. [loTeHunanbHas YHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3eMIIH.

[loTeHuuanbHbIe U HEMIOTEHIIMATbHBIE CUIIbl. CBS3b pabOThl HEMOTEHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOW SHEPruu CHUCTEMBI TeJl. 3aKOH COXPAHEHUs MEXaHWYECKOH
SHEPIUM.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TeXHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHECHUE: BOJIOMET, KOIED, IMPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue abCOIIOTHO HEYNPYroro yaapa ¢ NOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbl ¢ U3MEHEHHEM MEXAHMYECKON >HEpruM Teja Ha
IIPUMEpPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pazgen 3. MoaekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJSIPHO-KMHETHUYECKOH TEOPUM U HMX  OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. uddysusa. Xapakrep ABUKEHUS U B3aUMOJICUCTBUS
4acTHI[ BemiecTBa. MoJieu CTpOEHUsI Ta30B, KUAKOCTEH M TBEPIBIX TET W OOBSICHEHUE
CBOWCTB BELIECTBA HAa OCHOBE ATUX Mojener. Macca u pazMepsl MoJiekyn. Komanuectso
BeniecTna. [locrosanas ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. Lllkana remneparyp Llenbcus.

Mogens naeanbHOro raza. OCHOBHOE yYpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON Teopuu
ujeanbHOro raza. AOCONIOTHas TeMIiepaTypa Kak Mepa CpelHeld KWHETUYECKOW PHEpruu
TEIUIOBOTO JBWXKEHUsT 4actul rasza. lllkana rtemnepatryp KenbBuHa. ['a30Bble 3aKOHBL
VYpasuenune MenaeneeBa—Knanelipona. 3akon JlansToHa. M30mpoiiecchl B Hi€albHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. [ 'paduueckoe TMpeacTaBlIeHHE H30IPOIECCOB:
HM30TepMa, H30Xopa, u3obapa.

Texauueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKA3bIBAIOLIME JIMCKPETHOE CTPOEHUE BellecTBa, (ororpaduu MOIeKyl
OPraHUYECKUX COCIUHECHUN.

OmnbiTel 10 U Gy3UN KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopgaens onbita [TepHa.



OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHME MEXMOJIEKYIISIPHOTO B3aUMOICUCTBUSI.

Mopenb, WLTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnBIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS HICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHrne Macchl BO3/lyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHHI 00BEMa
KOMHATBI, TABJICHUSI U TEMIIEPATYPhI BO3yXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuueckasi cucreMa. BHYTpeHHSsI SHEPTHS TEPMOJINHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KonuuectBo TemnoTel U paboTa. BHYTpeHHsAsS sHeprus
OJIHOATOMHOTO HJI€AJIbHOTO raza. Bujael Temionepegayu: TEIIONPOBOJHOCTh, KOHBEKIIUS,
M3JIy4YeHue. Y IeTbHas TEIUIOEMKOCTD BellecTBa. KomnyuecTBO TEIIOTHI MPU TEILIONEpEaaye.

[Tonsitue 00 agmabarHom mporiecce. [lepBbiit 3akoH TepmoauHaMuku. [IpumeneHue
MEepBOro 3aKOHa TEPMOJMHAMHUKHU K u3ompoiieccaM. ['paduyeckas uHTeprpeTanus padOThI
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B MIPUPOJIE.

TeroBble MammuHbl. [lpuHIUNB JnelcTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPrUuU B TEIUIOBbIX MamuHaX. KosdduiueHt monesHoro ASMCTBUS TEIJIOBOW MAIIMHBI.
Huxkn KapHo u ero kodPGUIMEHT TMOJE3HOr0 ACHCTBUSA. DKOJOTUYECKUE MPOOIEMBI
TETUIOAHEPT € TUKH.

TexHuyeckre ycCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: JIBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpeHHEW SHEpPruu Tejla MPU COBEPIIEHWU Pa0OThI: BBUIET MPOOKU U3
OYTBUIKM TIOJI ICMCTBHUEM CXKATOTO BO3AyXa, HarpeBaHue 3(dupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAITHS).

N3menenune BHyTpEeHHEH sHEpTrUH (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OnbIT Mo aAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenu mnapoBoil TypOWHBI, JBUTATeNsi BHYTPEHHEro CropaHusi, pPEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHjAeHcanus. lcrmapeHue u KurneHwe. AOCONIOTHAs U
OTHOCUTEINIbHAA  BJAXHOCTh  BO3AyXa. HacelmienHeld map. YaenbHas — TEIioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHHSI OT JaBJICHHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdubie Tena. AHHU30TPONHS CBOWCTB
kpuctauioB. Kuakue  kpuctamibl. CoBpemMeHHble  Marepuanbl. [lnaBrneHue
KpucTayuM3anus. Y gelbHas TerioTa miasienus. Cyoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.



TexHH4ecKkne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJOpUMETP, TEXHOJIOTHH TMIOJYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIE
HAaHOMAaTEpPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JTaBIICHUMU.

CnocoObl U3MEPEHUS BIIAYKHOCTH.

Habmronenue HarpeBaHus ¥ MUIABJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUuCTaIoB.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomol

N3mMepenre OTHOCUTENBHOM BIAXHOCTH BO3IyXa.

Pa3znen 4. DjaeKkTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

DINIeKTpU3alus TeNl. DJIEKTpUYEeCKHi 3apsia. JBa BuAa HIEKTPUYECKUX 3apsIOB.
[IpoBOOHUKM, NHUAJIEKTPUKA W TMOJIYNPOBOJHUKU. 3aKOH COXPAHEHHUS BIIEKTPUUYECKOTO
3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeyHbBId 3JIEKTPUYECKHM  3apsl.
OnekTpudeckoe nojie. Hanmpsok€HHOCTH 3ieKTpuueckoro mojisi. [IpuHuun cynepno3uiuu
ANEKTPUYECKUX NoJieh. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PaGota cun oanektpocratmyeckoro mois. I[loTeHmuman. Pa3HOCTh MOTEHIMAJIOB.
[IpoBOOHUKM W  AWAPNEKTPUKU B  BJIEKTPOCTAaTUYECKOM  moJie. JudnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoE€MKOCTh. KoHaeHcaTop. DNEKTPOEMKOCTh MIOCKOTO KOHJAECHCATOpa. JHEPTrus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuyeckre ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: IJIEKTPOCKOI, IJIEKTPOMETP,

ANEKTPOCTATHYECKAS 3aIuTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOP,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpoBOHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DJIIEKTpOCTaTUYECKasl 3alIUTa.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOMIAQAX TIJIACTHH,
PACCTOSIHUS MEXIYy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHASHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenune 35eKTpoEMKOCTH KOHJIEHCATOopa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax



DJEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI 3JEKTPUUECKOTO TOKa. VICTOUHHKH
Toka. Cuia Toka. IlocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LeHH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PabGora »snektpuyeckoro Toka. 3akoH Jxoyns—JIenma. MOITHOCTh 3JEKTPUUYECKOTO
TOKa.

DIIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE COMPOTUBJIIEHWE UCTOYHHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DOneKkTpoHHass MNPOBOAMMOCTh TBEPABIX METALUIOB. 3aBUCHMOCTb CONPOTUBIIEHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas NPOBOAUMOCTb IOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKHA TOK B PACTBOPAX M PACILIABAX AJIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

OneKTpudeckuii TOK B Ta3ax. (CamMOCTOATENbHBII M HECAMOCTOSITENIbHBIA pa3ps/l.
Monnus. [1na3ma.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIE
pUOOPHI, TEPMOMETP COIMPOTUBIICHUSI, BAKYYMHBIN JTHOMA, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MIOTYTIPOBOJHUKOBBII AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX NPOBOJHHMKOB OT JUIMHBI, IUIOIIAIN
IIOIIEPEYHOI 0 CEYEHUs U MaTepHuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe n3mMepeHune dMeKTpOABIKYIIEN CHilbl. KOpOTKOE 3amMbIKaHKE TallbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne SIEKTpOJABHXKYLIEH CHJIBI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaOmronenue anextposusa.

MexknpeaMeTHbIe CBA3H



N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C y4ETOM
COZIePKATEIIbHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMd MaTEeMaTHUKH, OWOJOTUM, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIC C U3YYECHHEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHHWE, HAYYHBIA (pakT, TUNOTe3a, M3MUecKass BEIWYMHA, 3aKOH, TEOpHs, HAOIOICHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: penieHWEe CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKIUsA, mapabdoda,
runepbosia, uX TrpaduKku U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIIMU: CHHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U MX MPOECKIUU
HA OCH KOOPJMHAT, CII0KEHHUE BEKTOPOB.

buonoeus: w™exanmdeckoe ABMKCHHE B JKUBOM mpupoxae, nuddys3us, ocmoc,
TEIUIOOOMEH JKHMBBIX OPTraHM3MOB (BUIBI TEIUIOMEpPE/Iaud, TEIUIOBOE PaBHOBECHUE),
BJICKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJSIpHAs Macca, TEIMJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEM W Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTAYECKAS] AUCCOLNAIM, TAJIbBAHUKA.

T'eoepachus: BMaxxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE BWKCHHH C MCIOJIH30BAHUEM MEXaHM3MOB, VYET
TPEHUSI B TEXHHUKE, MOJIIUITHUKY, UCITOJIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE
(paxera, BOJOMET U IPyTUE), IBUTATE]Ib BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, ObITOBOM
XOJOOUIIbHUK, KOHIUIIMOHEDP, TEXHOJOTHUU IOJYUYECHUSI COBPEMEHHBIX MaTE€pHUaoB, B TOM
YHCJIE HAHOMAaTEepHUaJIOB, M HAHOTEXHOJOTHHU, HJIEKTPOCTATHYECKAS 3allUTa, 3a3€MJICHUE
AICKTPONIPHUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, DSJICKTPOHArpeBaTEIbHBIC IPHUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TAThBAHUKA.

11 KUIACC

Paznen 4. DjekTpoaMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE MarHUThHI. B3auMoaelCTBHE MOCTOSIHHBIX MAarHWTOB. MarHuTHOE TOJIE.
Bekrop marautHOM wHAYKUMU. [IpuHOMN cynepno3unvu MarHUTHBIX Iosied. JInHum
MAarHUTHOW HHAYKIMHU. KapTrHa TMHUI MarHUTHOM MHIYKIWHU MOJISI TOCTOSSHHBIX MAarHUTOB.

MarauTHoe noJjie MPOBOJHUKA ¢ TOKOM. KapThHa NTMHUN MHIYKIIMA MAarHUTHOTO MOJIS
JUTMHHOTO MPSIMOTO TPOBOAHUKA M 3aMKHYTOTO KOJIBLIEBOI'O MTPOBOJHUKA, KATYIIIKK C TOKOM.
OneiT Opcrena. B3anmmopneiicTBue NpoBOAHUKOB ¢ TOKOM.Cuina Awmrmepa, €€ MOAyJb H
HaInpaBJICHUE.

Cuna JlopeHua, e€ MOaylb W HampaBieHue. [[Br>keHue 3apsiKEHHOM 4YacTHIlbl B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBiieHME DBIEKTPOMArHUTHOW WHAYKUUU. IIOTOK BeKTOpa MAarHUTHOM WHIAYKIIUU.
DJNIEKTPOJIBIXKYILAS CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKu Dapanes.



BuxpeBoe anexTpuyeckoe moiie. DNEKTPOABUKYIIAS CUJIa UHAYKIMA B MPOBOJHUKE,
JBHKYIIEMCS TOCTYNATEIIBHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno JleHua.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIWA. DIIEKTPOABUKYILAS CHUJIAa CAMOUHIYKIIHAH.

DHeprusi MarHUTHOTO TOJIST KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: TMOCTOSIHHBIE MATHHUTHI,
ANEKTPOMArHUThI, 3JEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHI], WHAYKIHOHHAS
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMArHUTHOW UHIYKIUU.

[Ipasuio Jlenua.

3aBUCUMOCTb  JJICKTPOABIXKYIIEHM CUJIbl HMHAYKIUM OT CKOPOCTH HW3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBneHHEe CAaMOUHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue nercTBYSI IOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Paspnes S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

Konebarenbnas cucrtema. CBOOOJIHBIE MexXaHWYeCKHEe KojeOaHus. [ apMoHHMYecKue
konebanus. Ilepuon, wactora, amrumryga u (asa konebanuil. [Ipy>KUHHBIH MasITHHK.
MaremaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX Kojebanmii. [IpeBparenue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKoHTYyp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJEOAHHS B HJI€aJTLHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTHUS MEXIYy MEXaHWYECKUMHU U JJIEKTPOMArHUTHBIMHU
konebanusimu.  @Dopmyna TomcoHa. 3akoH COXpaHEHHS DHEPrUM B  HJICATHLHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o0 3aTyxawmux KojieOaHUsX. BBIHY)XJICHHbIE MEXaHUUECKHE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

ITepemennsbiii Tok. CHHycOUJANbHBIA MNEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSYKEHHUSL.



Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DIEKTPUIECKON SHEPTHH.
OKOJIOTUYECKUE PHUCKU MpPHU MPOU3BOJACTBE DIIEKTpPO3HEpruu. KynbTypa HCMOIB30BaHUA
ANEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TUHUHU dJIEKTpOIepeaay.

Jlemoncmpayuu

WccnegoBanne  mapamMeTpoB — KoJieOaTeNbHOM  cUCTeMbl  (NPY>KUHHBIA  WJIU
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanne CBOWCTB BHIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl - (3aBUCMMOCTH  CHJIBI TOKa W HANPSHKEHUS OT BPEMEHH) s
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu mociie10BaTeIbHOM COSAMHEHUN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U
KOHJEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnegoBanue 3aBUCUMOCTH TEPUOJIa MaJIbIX KOJEOAHHWI TIpy3a Ha HUTU OT JJIMHBI
HUTU U MacChl Tpy3a.

HccnenoBanne mNepeMEHHOT0 TOKAa B IENUM M3 IOCIEAOBATEIBbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

Mexanuueckne  BOJHBI,  yciaoBHs — pacnpoctpaHeHus.  Ilepuon.  CkopocThb
pacrpocTpaHeHus U JIJIMHA BOJIHBIL. [lonepeunsie U npoaoJibHble BOJHBI. MHTepdepenuus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSI U3TyUYEHUSI DJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTtaius BekTopoB E, B, V B anextpomarautHoi BosiHe. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUe, MpesioMJieHue, nojspusanus, audpaxuus, uHTepdepenuus. CKOpocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHHIX BOJIH. [I[puMeHeHre 2IeKTPOMAarHUTHEIX BOJIH B TEXHUKE U
OBITY.

[TpyuHLMIIBI paIMOCBA3HU U TENEBUACHUA. Pannonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre yCTpoMCTBa U MPAKTUUYECKOE MPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBas IMArHOCTUKA B TEXHHUKE U MEIUIIMHE, paiap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmronieecst Te10 Kak UCTOYHHK 3BYKa.



HaGnronenue otpakeHus: M IPEeTOMIICHHAS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepennmu u qudpakiin MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnroneHnue cBA3UM T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM M 4YacTOTOM
KOJIeOaHU .

HccnenoBanne CBOMCTB  JJIEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, IPEIOMIIEHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsmosinHEHOE pacHpOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre M300pakeHH B TUIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeIoOMIICHUS CBeTa. AOCOIIOTHBINM IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroa MoJHOrOo BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CioxHbli coctaB Oenoro cseta. LBer.

Cobuparornie ¥ pacceuBaroniye JuH3bl. ToHkas juH3a. DOKYCHOE pPACCTOSHUE U
onThueckas cwia TOHKOM JsmH3bL. [locTpoeHne u300pakeHHt B cOOMparONIMX U
pacceuBaromux JMH3aX. DopMysa TOHKOW JTUH3bIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Hurepdepennms ceta. KorepeHTHbIE HUCTOYHUKH. Y CIOBUS
HaOMIOACHUS MAaKCMMyMOB M MHUHUMYMOB B HHTEP(EPEHIIMOHHOM KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HNudpakus cBeta. [Audpaxuuonnas pemérka. YcioBue HaOMOACHUS TJIABHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckne ycTpoiCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oroammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHUKA, IU(PpakirOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTpaHEHUE, OTPAXKEHUE M TIpeoMIIeHHe cBeTa. OnTuueckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3aX.

Mogenu MUKpOCKoma, TeJIECKOIa.

Habmronerune natepdepeHInm cBeTa.

Ha6nronenue nudpaxiuum ceera.

Habnronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.



Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul
N3mMepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIENUAIBHON TEOPHH OTHOCHUTEIBLHOCTH
['panu1bl MPUMEHUMOCTH KJIACCUYECKON MeXaHWKH. ITocTynaTel crienualbHON TEOpUU
OTHOCUTEJIbHOCTH: HWHBApPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyme, MPUHIUII
OTHOCHUTEIBHOCTH DUHIIITEHHA.
OTHOCUTENIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUs IMOKOSI.

Paznen 7. KBanToBasi pusmnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. @opmyna I[lnanka cBsizu sHepruu (POTOHA C €ro YacTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccienoBanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3aKoHbI
dbotoapdexra. VYpaBuenue OiHmreriHa i dotodddexra. «KpacHas TpaHua
dhororddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEHUCTBUE CBETA.

TexHuyeckue ycTpoiCcTBa W MpaKTUUECKOE MpUMeHeHue: (pororneMeHT, (oToAaTIHK,
COJIHEYHasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccestHuto o -uactuil. [InanerapHas
Mozeinb atoma. [loctynarsl bopa. M3nyuenue u nornomenne GOTOHOB MpH NEPEXO/Ee aToMa
C OJIHOTO YPOBHSI 3HEpruu Ha Jpyroi. Buasl crektpoB. CHEKTp YpOBHEHW 3HEpruuM aroma
BOJOpO/IA.

BonnoBele cBoiicTBa yactull. Bonnsl ne bpoiina. KopnyckymspHO-BOIHOBOU Tyaln3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyYEHHUE.

TexHuueckue YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIM aHaIu3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopa.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.



Habmoienne nuHeRvaTbIX CeKTPOB U3ITyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

Habmronenue nuHeHYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CcTpoeHus  saapa.  OTKpbITHE
panuoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuro coctaBa paglOaKTHBHOIO
n3nydyenus. CpoiicTBa anbda-, OeTa-, ramMma-u3ilydyeHus. BiusHue paguoakTUBHOCTU Ha
’KUBBIC OPraHU3MBI.

OTtkpsiTHE TIpOoTOHA W HedTpoHa. Hykmonnas mozmens snpa I'eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio sjpa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOTO PACIaia.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT maccel sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiii peakrop. Tepmosinepusiii cuHTe3. I[IpoOieMbl M MEPCHEKTHUBHI SACPHON
DHEPIreTUKHU. DKOJIOTUYECKUE ACIIEKThI SIAEPHOU SHEPTETHUKHU.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLL.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3HuecKOl KapTUHBI MUpA.

TexHuyeckue yCcTpoUCTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, KaMepa BuiibcoHa,
SJIEPHBINA peaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (GoTOrpadusim).

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbel pa3BUTHUS acTpoHOMHH. [IpukiagHoe W MHUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, TUTAHETHI, UX BUIAUMOE JBUKEHUE.

CoiniHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHua W 3BE3A. 3BE3MBI, UX
OCHOBHBIE XapaKTepUCTHUKHU. JHuarpaMma «CHEKTPAIbHBIA KIACC — CBETUMOCTB». 3BE3JIBI
[JIABHOM MOCJIEIOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3J TJIaBHOM
MOCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE TMPEICTABICHUS O
MPOUCXOXKICHUU U 3BOIOIMKA COTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muieunsiii [Iyts — Hama ['amaktuka. [Tonoxenne n npuxenne ConHiua B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapbsl. YEpHBIE ABIPHI B siAPaX TAIAKTHK.

Bcenennas. Pacmiupenue Bceenennoii. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe usinydeHue.



Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vyenuueckue nabnooenus

HaGnroneHuss HEBOOPYXEHHBIM  TJIA30M € HMCIOJbB30BAaHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN I ONpPENEICHUs TOJIOKEHUsSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3A1s1 CeBEpHOro Moylapus U SpKue 3BE3/bI.

Habmronenus B treneckon Jlynsl, ruranet, Mieunoro I1ytu.

Oo6o01maronee NOBTOpeHUe

Ponb ¢u3uKM U acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTMUECKOM, COIMAIbHOU H
THUUYECKON cdepax ACSITENbHOCTH 4YeNOBEKa, POJb M MeCTO (U3UKH M aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpPA, poOJb (PU3MUECKOH Teopuu B (POPMHUPOBAHUU
IpeJCTaBiICHU 0 (PU3MUECKON KapTUHE MUPA, MECTO (PU3UUYECKOM KapTHUHBI MUpa B 001IEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IIPUPOLIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca usuku 06a3o0Boro ypoBHs B 11 kjacce OCyIIECTBISETCS C y4ETOM
COJIepKATENIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMu MaTEeMaTUKH, OMOJOTUH, XHMHH,
reorpauy U TEXHOJIOTUU.

Meowcnpeomemnule nousmusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHHE, HAY4YHBIA (akT, runoresa, (pu3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HAOJIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHuEe CUCTEMbI YpaBHEHHH, TPUTOHOMETpHUECKHe (QYHKIUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIUU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB, IPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKLHUH,
MPU3HAKU 000U TPEYTOIbHUKOB, ONPEEICHUE MIIOMIAIN IIIOCKUX QUTyp 1 00bEMa Tell.

buonocus: snexTpuueckue SIBIECHUS B JKUBOW MPUPOJE, KoieOaTenbHbIe IBM)KCHHS B
KABOM NPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW IPUPOAE, ACHUCTBUE PAJUallMM Ha KUBBIC
OpPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAINTMYECKON PEeIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE MOJIOCA 3€MITH, 3aJI€KN MAarHUTHBIX Py, GPOTOChEMKA 3eMHOM
ITIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonocus: JIMHUN aJeKTponepenay, reHepaTop IIEPEMEHHOT O TOKA,
ANEKTPOABUTATENb, WHIYKIIMOHHAS I€4Yb, pajaap, PaauoONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenedoH, CBY-neub, MpoeKIIMOHHBIN arapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHas Oarapes.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yyebHoro npenMera «Pusnka» Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHUs
(6a30BBIl  ypOBEHb) JIOJDKHO OOECHEUHUTh JOCTHIKEHHUE CIEIYIOIIUX JIMYHOCTHBIX,
MeETaIpPeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.



JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOro npeaMera « Pu3nkay» A0JHKHBI OTPaXaTh
TOTOBHOCTh ¥  CIIOCOOHOCTH OOYy4YalomIUXCsl PYKOBOJCTBOBATHCS — C(HOPMHPOBAHHOM
BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHUEHTAIUH, IO3UTUBHBIX
BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCUHUCKOIO
o0111eCTBa, pacIIMPEHUE KU3HEHHOTO OIbITa U OIbITA JEATEILHOCTH B IIPOIIECCE pean3aluu
OCHOBHBIX HAapPaBJICHUHA BOCIIUTATEIbHOM IEATEIHOCTH, B TOM YHUCIIE B YACTH:

1) rpamIaHCKOro0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKTAHCKON TMO3ZUIMK OOyYalollerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHIATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX I'Pa)KJAaHCKOIro OOIIeCTBa,
y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aMMOJECHCTBOBATh C COLMAJIBHBIMA WHCTUTYTaMU B COOTBETCTBHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2)IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTH POCCUMCKOMN TPaX1aHCKON UIEHTUYHOCTH, MAaTPHOTU3MA;

LEHHOCTHOE OTHOIIECHHE K IOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSAM POCCHUMCKUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OLEHMBATh CHUTyallMl0 M [PUHUMAaTb OCO3HAHHBIE  PEIICHHUS,
OpUEHTUPYSCh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4)3¢TeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHHE K MHpPYy, BKJIKOYAas 3CTETHKY Hay4HOrO TBOPYECTBA,
MPUCYLIEro (PU3NYECKOI HAYKE;

5)Tpy10BOro BOCIUTAHUSA:

UHTEpEC K pPa3IUyHbIM cdepaM MpodecCHOHANIBbHON AESTENTbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3WUKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymaymien
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (PU3UKHK HA
NPOTSIKEHUU BCEU KU3HU;

6)3K0J10rMYeCKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTH HKOJIOTMYECKON KyJNbTYpbl, OCO3HAHHE TJI00ANbHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUN B OKPYXKAIOLIEW Cpele HA OCHOBE 3HAHUS
LI€JIEN YCTOMYUBOIO Pa3BUTHS YETIOBEUECTBA;



paclIMpeHre OMbITa JAESTEIbHOCTH SKOJIOTUYECKOW HANMpaBJIEHHOCTH Ha OCHOBE
MMEIOUIUXCS 3HAaHUH 110 (PU3UKE;

7)I1eHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTH GU3HUCCKON HAYKH,

OCO3HAHHME IIEHHOCTH HAy4YHOH [IeSITEIbHOCTH, TOTOBHOCTh B MPOILECCE H3YUYCHUS
(U3UKH OCYHIECTBIATh MPOEKTHYIO U MCCIIEOBATENBCKYIO JACSITEIBHOCTh MHANBUIYAIBHO U
B IpyIIe.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el CTBUSA
Ba3oBble Jjornueckue aeiicTBUA:

CaMOCTOSATENbHO (POPMYIHUPOBATh U AKTyaJIM3UpOBaTh MpoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPENEIISATh IEIH JACITEIbHOCTH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU UX JOCTHKCHUS;

BBISBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PacCMaTPUBAEMBIX (PUBHUECKUX
SIBJICHUSIX

pazpabaThiBaTh IUIaH pEHICHUS MpoOJieMbl ¢ Yy4€TOM aHaiM3a MMEIOIIUXCS
MaTepHalIbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCJIEACTBUM IESITEIHHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pa0dOTy B YCIOBUSX PEATHHOTO, BUPTYAJIBbHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

Pa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOU TEPMUHOJIOTUEH, KITIOUEBBIMU MOHSATHUSIMHU U METOJaMU (PU3HYECKON
HAyKU;

BJIA/ICTh HABBIKAMU YYEOHO-UCCIIEI0BATEIHLCKON U MPOSKTHOM ACSITEIBHOCTH B 001aCTH
(u3MKM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOMCKY METOOB PEIICHUs
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMUHbIX METO/IOB MO3HAHUS;

BJIQJIETh BUJIAMU JICSATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETaIlnu,
MpeoOpa30BaHUI0 U MPUMEHEHUI0 B PA3IUYHBIX YYCOHBIX CHUTYaIlMAX, B TOM YHCIE TPH
CO37IaHUU YYEOHBIX TIPOEKTOB B 001acTH (PU3MKH;

BBISIBJISITh TIPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIUM3UpPOBATh 3aj]layy, BBIIBUTATh
TUNIOTE3y €€ pelleHusl, HaXOIUTh apryMEHThl JJIsl JOKa3aTeIhCTBA CBOUX YTBEP)KICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUU PEIIICHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHHS 3aadd Pe3yJIbTaThl, KPUTUUECKU
OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

CTaBUTh U (POPMYJHUPOBATh COOCTBEHHBIC 3a7a4l B 00pa30BaTEIBLHOMN NEATEILHOCTH, B
TOM YHUCJIE TIPU U3YYEHUU (PUBUKY;



JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETbh NMEPEHOCUTD 3HAHUS N0 (PU3MKE B IPAKTHUECKYIO 00JaCTh KU3HEACATEILHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OPUTHHAIIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora ¢ undpopmanmeii:

BJAJE€Th HABbIKAMU IIOJIy4eHUs HH(opManuu (QU3NUYECKOrO COACpKAHUS U3
UCTOYHUKOB  pa3HbIX  THUIIOB, CAMOCTOSITEJIbBHO  OCYLIECTBJIATh  IOMCK,  aHaju3,
CUCTEMATHU3allMI0 M HUHTEpIpEeTalui0 HH(pOpMALMM  Pa3lIUYHBIX BUAOB U (QopMm
MIPEICTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CpelCTBA HMH(OPMALMOHHBIX UM KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pEIIEHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AallMOHHBIX 33Ja4 C COOJIOJCHUEM
TpeOOBaHUI HIPrOHOMHKHM, TEXHUKMA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOT0 COACpPKAaHUA B paA3IMYHBIX (Qopmarax c Y4ETOM
Ha3HaYeHUsT MHPOpMAUMU M 1€JIEBOM ayJUTOpPUH, BBIOMpAs ONTUMAIbHYIO (Qopmy
IIPEACTABJICHHS U BU3YyAIM3aLUN.

KoMMyHHuKAaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYalMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JIAraTh CBOK) TOYKY 3PECHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMAaTh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIMBUIYAIbHON PabOTHI;

BBIOMpPATh TEMATUKy WU METOJbI COBMECTHBIX JCHCTBUHN C yU4ETOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEMN KaKJIOTO YI€HA KOJUIEKTHUBA;

MPUHUMATH LEIA COBMECTHOM AEATEIIbHOCTH, OPraHW30BBIBATH W KOOPJIUHUPOBATH
JNEUCTBUS IO €€ JNOCTHIKEHMIO: COCTABIIATH IUIAH JACHUCTBUM, PACHPEAENATh POIU C Y4ETOM
MHEHUN Y9aCTHUKOB, O0CYKJIaTh PE3YJIbTaThl COBMECTHOM padOTHI;

OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa W KaXKIOT0 YyYacTHHMKAa KOMaHIbI B OOIIUN
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKTHI, OIEHUBATh UIEU C MO3UIIMHU HOBU3HBI, OPUTUHAIBLHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE IIOBEACHHUE B PA3JIUYHBIX CUTyalHsX,
MPOSIBJIATH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiicCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JACATEIbHOCTh B 00JaCTU (PU3UKU U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a]1a4H;



CaMOCTOSITEJIBHO COCTAaBJIATH IUUIaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHHSI TMPAKTHYECKOW pabOThl C y4ETOM HUMEIOLIUXCA PEecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

NABaTh OLICHKY HOBBIM CHUTYaLIHsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCThH 32
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JSPYIUIMU B 00JacTH (PU3UKH,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJICTh HAaBBIKAMHU [103HABATEIBHOM pe(IEKCUM KaK OCO3HAHMSI COBEPIIAEMbBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIb30BaTh MPUEMBI pehIEKCUH JIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIECHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELLECHHUS [10 UX CHUKEHMUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpouecce nocTHKeHUs: TUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOrPaMMBbI 10 (PU3UKE
JUISL  YPOBHSL cpeaHero oOmiero o0pa3oBaHus Yy OOYYaroNIMXCsl COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN MHTEIJIEKT, TPEANOIaralomnii copMupoBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MMOHUMATh CBOE H3MOLMOHAIBHOE
COCTOSIHME, BHUJETb HAIIPaBJICHUS Pa3BUTHUA COOCTBEHHOM ASMOLIMOHAIBHON cdepbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOPETYJMPOBAHUs,  BKJIIOYAIOIIETO  CAaMOKOHTpPOJIb,  yYMEHHE  IPUHHAMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEIECHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K 3MOLMOHAIBHBIM
M3MEHEHUSIM U MIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKJIIOYAIOIICH CTPEMIICHUE K JOCTMIKEHHUIO LEIU U YCIIEXY,
ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE IEUCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBLHOE COCTOSIHUE JIPYTHUX,
VUUTBIBATH €r0 TNPH OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaMBaTh OTHOILIEHUS C
JIPYTUMU JIFOABMU, 3200TUTHCSI, POSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI



K xoniy o6yuenus B 10 kj1acce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOHN KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHM, B IPAKTHYECKON
NIeITEIbHOCTH JIIOJICH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHSI M3yYEHHBIX (DU3MUECKUX MOJEJCH: MaTepuanibHas
TOYKa, MHEpLUAIbHAS CUCTEMA OTCUETA, aDCOIIOTHO TBEPOE TEJO, UACATIbHBIN Ia3, MOJEIN
CTPOEHUS Ia30B, JKUJIKOCTEH U TBEPIBIX TEJI, TOYECUHBIN MIEKTPUUECKUM 3aps/ IIPU PELICHUN
¢bu3nueckux 3aaay;

pacrio3HaBath (pu3nyuecKue siBIeHUs (IPOLECChl) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHMS BEIIECTBA U 3IEKTPOJUHAMUKHU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJCHUE Tel,
JABM)KEHHE IO OKPYXKHOCTH, WHEpIMs, B3auMoJecTBHE Ten, AUPPy3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHNE 00bEMA TeJl NIPU HAarpeBaHUU
(oxnaxxieHun),  TEIIOBOE  pPABHOBECHE,  HCHApEeHHE,  KOHJEHCAlus,  IUIaBJICHHE,
KpUCTAJUIM3alUs, KUIEHUE, BIIAXKHOCTh BO3/yXa, IOBBIINICHHE MAABICHUS raza MpH €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXAYy IIapaMeTpaMH COCTOSIHUS ras3a B
M30IIpolieccax, MIEKTPU3ALUs TEN, B3aUMOJIEUCTBUE 3aps0B;

ONKCHIBATH MEXAHUUYECKOE JIBUYKEHUE, UCTIONB3Ys (PU3NUECKUE BETUUMHBL: KOOPANHATA,
yTh, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIa, UMIYJIbC Tela, KHHETHYeCKas
SHEprusi, MOTEHIMANbHAS PHEPIUs, MeXaHUuueckas paboTa, MEXaHUUYECKas MOIIHOCTb; IpPHU
OMHCAaHUU TPABWIBHO TPAKTOBaTh (UINYECKUH CMBICT HCHOJIb3YEMbIX BEJIWYUH, HX
0003HaUYEHHUS M EIUHUIIBI, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMU BEITUYHMHAMU;

ONMKCHIBATh W3YYEHHBIE TEIUJIOBbIE CBOICTBA TEJl M TEIUJIOBBIE SIBJIEHUS, HCIOJb3YS
¢u3nueckue BEIMYUHBL JaBJICHHUE Ta3a, TEMIEpaTypa, CPEAHssl KUHETHYECKas HSHEprus
Xa0THYECKOIO JIBMXKEHMSI MOJIEKYJI, CPEIHEKBAIpPaTUYHASI CKOPOCTh MOJEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSS SHEPrus, padoTa ra3a, Ko3(pPUIUEHT MoJIe3HOro AEHCTBUS TEILIOBOTO
JBUTATENsI; NPH ONKWCAHUM TMPABUIBHO TPAaKTOBaTh (PU3UYECKUU CMBICT HMCHOJb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHUS W EAUHUIBL, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bu3MYECKYIO BEIMUMHY C APYTUMU BEJIUUMHAM;

ONKCBHIBATh U3YUYEHHBIE JIEKTPUUECKNE CBOMCTBA BELIECTBA U JEKTPUUYECKUE SBIICHUS
(npoueccel), UCNoNb3ys (U3MUYECKUE BEITUYUHBL: DJIEKTPUUYECKUN 3apsifl, AIEKTPUUYECKOEe
10Jie, HAMPSKEHHOCTH MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHI[MAIOB; MPU ONMKUCAHUU MPABUIILHO
TPaKTOBaTh (PU3UUECKHUI CMBICI HCIOJb3YEMBIX BEJIMYMH, MX OOO3HAUEHHS U EAUMHHIIbI;
yKa3bIBaTh (POpPMYJIbl, CBSI3BIBAIOIIME JAaHHYI (PU3MYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SBJICHUS, UCHONb3Ys (PU3MUECKUE 3aKOHBI U
IIPUHIMIIBL: 3aKOH BCeMUPHOro TaroreHus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXAaHUYECKON DSHEpPruM, 3aKOH COXPAaHEHUS HMITYJIbCA, MPUHUMUII CYNEPIO3ULHHA CHUJ,
NPUHLUI PABHOIPABUS WHEPLHUAIBHBIX CHCTEM OTCUETA, MOJEKYISPHO-KUHETHYECKYIO



TEOPHIO0 CTPOEHUS BELIECTBA, T'Aa30BbI€ 3AKOHBI, CBA3b CpPEIHEH KHUHETHYECKOW HSHEPruu
TEIJIOBOTO  JABMKEHUS MOJEKYJ C aOCOJIOTHOM  TeMmmepaTypoi, MepBbId 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAHEHMS HIIEKTPUUYECKOro 3apsaa, 3akoH Kynona, mpu stom
pa3ianyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €M0 MAaTEMaTHUECKOE BBIPAKEHUE U YCIIOBHUS
(rpanuupl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPHHLMIBI JEHCTBUSA MAIWH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3anyaTrh yCIOBHS UX O€30M1aCHOT0 MCIOIb30BaHMs B IOBCEHEBHON KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 UCCIEJOBAHHUIO (DPM3MUYECKUX SIBJICHUI M IPOLECCOB C
UCIOJb30BAaHUEM IMPSIMBIX M KOCBEHHBIX M3MEPEHUH, MpU I3TOM (POPMYIMPOBATH
npoOsieMy/3ajauy ¥ THUIOTE3y Y4eOHOro HSKCIEepUMEHTa, COOHpaTh YCTAaHOBKY U3
PEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILIECTBIISITh IPSIMbIE UM KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEJIWYUH, MPU ITOM
BbIOMpATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHMsI U UCIOJb30BaTh M3BECTHBIE METOJIbI OLIEHKU
MTOIPEIIHOCTEN H3MEPEHN;

UCCJIE0BAaTh 3aBHCHUMOCTA MEXIY (U3MUYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NPSAMBIX H3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YJIbTATHI
MOJIyYUEHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BHJE TaOmuI U rpadukoB, AenaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEI0BaHNUS;

coOmroaTh npaBuiia 0€30MACHOTO TpyAa NpPH MPOBEICHHHM HUCCIEIOBAHUNA B paMKax
y4eOHOIr0 3KCHEpPUMEHTa, Y4YEOHO-UCCIEAOBATEIbCKOM M MPOEKTHOW JEATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemath pacy€THbIE 3aJayd C SBHO 33JaHHON (PU3MUECKONW MOENbI0, HCHOIb3Ys
¢u3znueckue 3aKOHbl M NPHUHLMIIBI, HAa OCHOBE aHallM3a YCJIOBMSI 3aJadd BbIOUpATh
(U3UYECKYIO0 MOJIENb, BBIIEIATh (PU3MUECKUE BEIMUYMHBI U (POPMYIIbI, HEOOXOUMBIE IS €€
pelieHus, MNPOBOAWTh pacyY€Thl W OIEHUBATHh PEAITbHOCTh MOJYYEHHOTO 3HAYEHUS
(hU3UIECKOM BEITUYMHBI,

peniaTh Ka4YeCTBEHHBIE 3a/1a4l: BBICTPAMBATH JIOTHYECKH HEMPOTUBOPEUNBYIO LIETIOUYKY
paccyXAeHUN ¢ ONOPO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKUE SIBJICHHUS;

UCIIOJIb30BaTh NIPU pEUIEHUMM YYEOHBIX 3a7ad COBPEMEHHbIE HMH(POPMALIMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U MPEACTABICHUS YUEOHOU U
HAyYHO-TOMYJISIPHON MH(pOpMaUH, MOJTYYEeHHON W3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKu, 00bSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUA MO (QU3MKE B TMOBCEIHEBHOM KU3HU IS
oOecrniedyeHus 0€30aCHOCTHU MPHU OOpaleHUH C TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
IUIS COXPaHEHUs 3/10POBbs U COOTIOACHUS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKpY KatoIEeh
cpexne;

paboTarh B TpYyIIE C BHINOJHEHUEM PA3JIMYHBIX COLMAIbHBIX POJEH, MIAHUPOBATh
paboTy Tpynibl, pallMOHAIBHO PACHpPEesATh 00A3aHHOCTH U IJIAHUPOBATh JIE€ATEIBHOCTh B



HECTaHJAPTHBIX CUTYalHsIX, aJ€KBATHO OUEHMUBATH BKJIAJ KaXJA0r0 U3 YYaCTHUKOB I'PYIIIbI B
pelIeHre paccMaTpUBaeMON POOIEMBI.

K xoniry o6yuenus B 11 kiacce rnpeMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (POPMHUPOBAHUH COBPEMEHHOU
HAay4YHOM KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU
JESATEIBHOCTH JIFOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS HM3YYCHHBIX (DU3UYECKUX MOJENEH: TOUYCUHBIM
ANEKTPUYECKUIN 3apsj, Jyd CBETa, TOYEYHBI HMCTOYHUK CBETA, SIAEpPHAs MOJEIb aToMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7jpa IPH pelieHuu GU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nyuecKkue siBIeHUs (IPOLECChl) U OOBACHITH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM UM KBAaHTOBOM (DU3MKM: IJIEKTpUYECKass IPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XWUMHYECKOE, MAarHUTHOE JCUCTBUSA TOKAa, B3aWMMOJCHCTBHE MAarHUTOB,
ANIEKTPOMATHUTHAS WHIYKUHWS, JEWCTBHE MAarHUTHOTO MOJS Ha NPOBOAHUK C TOKOM U
IOBWDKYIIUWMCS — 3apsifl, DJJIGKTPOMAarHUTHbIE KOJIE€OaHWS H  BOJIHBI, HPSIMOJIMHEWHOE
pacupoCTpaHEHUE CBETa, OTpPaKEHHE, IpeloMJeHue, UHTepdepeHuus, auppakuus u
MoJIsIpy3alisl CBeTa, JHUCIepcusi cBera, QortoanekTpuueckuit 3>Ppdekt (hoTtodddekr),
CBETOBOE JIABJICHHE, BOSHUKHOBEHUE JIMHENYATOrO CIIEKTPAa aToMa BOAOPO/A, €CTECTBEHHAS
Y UCKYCCTBEHHAs palUOaKTUBHOCTb;

ONKCHIBATh U3YUEHHBIE CBOMCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONITHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb DPA3JIMYHBIX CpPEeA) M  DIJIEKTPOMArHUTHBIE SIBICHUSA
(mpouecchbl), HCMONB3ysd (U3NYECKUE BEJIUYMHBL: JJIEKTPUYECKUH 3apsi, CHia TOKa,
AIEKTPUYECKOE HAIPSHKEHUE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTh NOTEHLHAJIOB,
ANEKTPOJABMKYILASL CHJIa, paboTa TOKA, MHAYKIMS MArHUTHOTO MOJIs, cujia AMIiepa, cuia
JlopeHua, UHAYKTUBHOCTh KAaTYIIKH, YHEPTUS dJIEKTPUUECKOTO U MArHUTHOTO MOJIEH, IEPUO/T
M 4YacToTa KojeOaHui B KojeOaTeNbHOM KOHTYpe, 3aps] M cujla TOKa B Ipolecce
FapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHU, (POKYCHOE pacCTOSIHUE U ONTUYECKas CHUiia
JIMH3bI, TPU OMMCAHUM MPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCHOJIb3YEMbIX BEIUYHH,
ux OOO3HAYEHUS M €IMHMIIbI, YKa3blBaThb (POPMYJbl, CBS3bIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMU BEIUUHHAMY;

ONUCHIBATh HM3yUYEHHbIE KBAHTOBBIE SIBJICHUS M TPOLIECCHI, UCHOJB3Ys (U3NYECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPIUs U
UMITyJIbC (POTOHA, MEPHUOJl MOypachaza, dHEPrus CBA3M ATOMHBIX SAEp, MPU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MYECKHUM CMBICI MCHOJb3YEMbIX BEJIWYMH, UX 00O3HAUEHUS U
€IMHUITBI, YKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEJIMUUHY C JPYTUMHU
BEITMYMHAMU, BBIUUCIISATH 3HaAUCHNUE (DU3UIECKOIN BEITMYHUHBI;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBJICHUS, UCIONb3Yys (GU3NUYECKUE 3aKOHBI U
OpUHIUIBE: 3aKkoH OMa, 3aKOHBI MOCJENOBATEIBLHOTO M MapajuIeNIbHOTO COEAMHEHUS
NPOBOAHUKOB, 3akoH Jkoynsa—JIeHla, 3aKOH DJIEKTPOMArHUTHOM HWHAYKIMHA, 3aKOH
MPSAMOJIMHEMHOIO paclpOCTPAHEHHUs CBETA, 32aKOHBI OTPAXXEHUS CBETA, 3AKOHBI IIPETOMIICHHS
CBeTa, ypaBHeHHE OWHIITEeWHa 15 (poTrodddekra, 3aKOH COXpAHEHUS IHEPTUHU, 3aKOH



COXpPAHEHUsI UMITYJIbCA, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOIO 3apsia, 3aKOH COXPaHEHHS
MacCOBOI'0 YHMCIA, MOCTYJaThl bopa, 3aKOH pajMOaKTHBHOIO pachaja, Mpu 3TOM pas3indyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMATHUECKOE BBIPAKEHUE U YCIIOBUS (TPaHULIBI,
00J1acTH) IPUMEHUMOCTH;

ONpENENsATh HAMPABIECHNE BEKTOPA UHIYKIUA MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHia;

CTPOUTb UM ONMCHIBATh H300pa)KCHUE, CO3/1aBA€MOE IUIOCKUM 3€pKajJioM, TOHKOH
JIMH30M;

BBINOJIHATh 3KCHEPUMEHTHI 110 UCCIEJOBAHUIO (PU3MUYECKUX SIBJICHUM M INPOLIECCOB C
UCIIONIb30BaHMEM TMPSIMBIX W KOCBEHHBIX M3MEPEHMH: Tpu dSToM (GOpMYyIUPOBATH
npoOiieMy/3ajauy M THUIOTE3y Y4eOHOro HSKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJIOAKEHHOTO0 000PYAOBAHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJBL;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBbIE M3MEpPEHUs (U3NYECKUX BEJIWYHUH, MPH 3TOM
BBIOMPATh ONTUMAJBHBIN CHIOCOO M3MEPEHUS M MCIOJb30BaTh M3BECTHBIE METOJNbI OLICHKU
MTOTPEIIHOCTEN H3MEPEHNN;

UCCIENIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSAMBIX
U3MEPEHMI: MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MMOJTYyYEHHON
3aBUCHUMOCTH (U3WYECKUX BEJIMYMH B BUAE TaOnull U TpadUKOB, JEIaTh BHIBOJBI IO
pe3ynbTaTaM MCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MACHOIO TpyAa MPH MPOBEACHHHM HUCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4e€OHO-UCCIENOBATEIIbCKOW W IMPOEKTHON JAESITEIBbHOCTU C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOro 000pyA0BaHNUS;

pemath pacy€THbIE 3aJayd C SBHO 33JaHHON (PU3MUECKONW MOJENbI0, HCIONb3Ys
(¢u3nueckue 3aKOHbl W TPUHIMIBI, HAa OCHOBE aHalW3a YCJIOBMS 3aJa4yd BbIOMpATH
($U3UYECKYI0 MOJIENb, BBIIETATh (PU3UUECKUE BEIMYMHBI U (POPMYIIbI, HEOOXOUMBIE IS €€
peuieHus, NPOBOAMTH pacy€Tbl W OLEHUBATh PEAJIBHOCTH IOJYYEHHOIO 3HAYECHUS
(hU3NYIECKOM BEITUYHMHBI,

peniaTh Ka4YeCTBEHHBIE 3a/1a4i: BBICTPAMBATh JIOTHUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccyXkAeHUN ¢ ONOPON Ha U3yUYEHHBIE 3aKOHbBI, 3AaKOHOMEPHOCTH U (PU3NUYECKUE SBJICHUS;

UCIIOJIb30BaTh MPU pEUIEHUMH YYEOHBIX 3a7Ja4 COBpPEMEHHbIE HMH(POPMALMOHHBIE
TEXHOJIOTHH Ui MOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALIUU U MPEACTAaBICHUS yueOHOU 1
HAyYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYCHHON U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKU
aHAJIM3MPOBATh MOJyYaeMyl0 HHPOpPMALIUIO;

OOBSACHATh TPUHIMUIBI JACHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKHX YCTPOMUCTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

MPUBOIUTH IPUMEPHI BKJIa/la POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHUE MPOIECCOB OKPYkKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (QU3MKE B TOBCEAHEBHOM KU3HMU IS
oOecrieueHus 0€30MacCHOCTHU MPpU 00paleH!H ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
IUIS COXpaHEHUsI 3/10pOBbs U COOIOACHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpY>KaroIIei

cpene;



paboTaTh B TPYIIIE C BHIMOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TJIaHUPOBATH
paboTy TPyNIbI, PAIMOHAIEHO PACTIPEACISITh O0SI3aHHOCTU U TUIAHUPOBATH JIEATEILHOCTD B
HECTaHJAPTHBIX CUTYallUsAX, aJIcKBATHO OIICHUBAThH BKJIaJ KaXXI0T0 U3 YYACTHUKOB IPYIIIbHI B
pelIeHre paccMaTpruBaeMOn MPOOIIEMBI.

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. mox penakuueit
[TapdentbeBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienue

METOJINYECKHUE MATEPHAJIBI JIJISI YUUTEJIA
o ®usuka, 10 kinace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox pegakuueit

[TapdentbeBoii H.A., AkunonepHoe o6mectBo «3narensctBo «IIpocBenieHuey.

e Knaccuueckuii kypc. [loypounsie pazpadbotku k yueOHuky I'. . Msakumesa, b. b.
byxosuera,H. H. Corckoro: 10knacc : [ u3manue B pdf- popmare]/ FO.A. Caypos.- 5-¢
u3M., crep.- Mockaa : [Ipocsemienne, 2022.- 242¢. — (ba3oBsiii u yriy0OieHHbBINH YPOBEHB)

« COoopHuk 3aaa4 1o ¢usuke: 10-11-e kmaccel : yaebHoe nmocodue : [ uzganue B pdf-
dopmate]/ H.A. [TapdentoeBa.- 12-¢ uzn.- Mocksa : Ilpocsemnienue, 2021.- 208c. —

(Knaccuueckuii Kypc).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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e bubGmmotekahttps://lesson.edu.ru/03/07

e https://www.int-edu.ru/content/posobiya-umk-zhivaya-fizika

e http://school-collection.edu.ru/catalog/res/0d2e9169-12ae-2b5b-875b-
b86elaclc7c6/
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