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I[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHHWH M TpeOOBaHWM K pe3yiabTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTesibHON IporpaMmsbl, npeacraBieHHbix B @I'OC COO,
a Takke ¢ yu€toMm (enepanpHOil pabodeld mporpaMMbl BOCHUTAHHUS U KOHIECHIHH
npenofaBaHus ydeOHoro mpeamera «Pusuka» B 00pa30BaTENbHBIX OPTraHU3ALUAX
Poccuiickoii @eaepannn, peann3yromX OCHOBHbIE 00pa30BaTeIbHbIE TPOIPAMMBI.

ConepxxaHue mnporpaMmbl MO (U3MKE HANpaBlIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa obydaronuxcs 10-11 kimaccoB mpu oOyueHuu
uX (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOIO IOAXO0JA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM GI'OC COO Kk miaHupyeMbIM
JUYHOCTHBIM, TPEJAMETHBIM M METAlpeIMETHBIM pe3yjibTaTaM OOYy4YeHHUs, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEaU3aAlMH  MEXKIPEIMETHBIX CBs3ed (U3UKH ¢
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHM NpeaMeTaMu. B Heil ompenensroTcsi OCHOBHBIE
1nenu u3ydeHus (U3UMKU Ha YPOBHE CPEAHEro oOliero oOpa3oBaHUs, IJIaHUPYEMbIC
pe3ynbTaThl OCBOCHUSI Kypca (PU3HMKHU: JUYHOCTHBIE, METANpPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma o Gpu3uKe BKIIOYALT:

MJIaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM YpPOBHE, B TOM
quclie IPEeIMETHBIE PE3YIbTAThI 10 TOAaM 00yUEeHHUS,;

cojiep)kaHue yueOHoro npeaMera «Pus3uka mo rogam o0ydeHus.

du3nkKa Kak Hayka 0 HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNHAsl B KaYECTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUUA 00
okpyxatomeM wmupe. IkonpHBIT Kypc QU3NKA — CHUCTEeMOOOpA3yIOMUi IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIeKAT B
OCHOBE TMPOIECCOB U SBJICHUW, HW3y4aeMbIX XUMHEH, Ouonoruen, Quandeckoi
reorpadueit m acrpoHomueii. VMcnonp30BaHNe U aKTUBHOE MPUMEHEHHE (DU3NUSCKUX
3HAHWHM OIpeAeNsIeT XapakTep W Pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHUH B cdepe
DHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHUS HOBBIX MaTEpPHATIOB C
3alaHHBIMU CBOMCTBaMU W Jpyrux. M3ydenuwe ¢(u3uku BHOCUT OCHOBHOW BKJIAJ B
(GbopMHpOBaHHWE  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  OOydalluxcs, B
dbopmMupoBaHUe YMEHUHN MPUMEHSATh HAyUYHBIA METOJI TTO3HAHMS TIPU BBITIOJIHEHUU MU
y4eOHBIX UCCIICIOBAHUM.



B ocHOBY kypca ¢u3uku sl ypOBHS CpEeHET0 OOIIero o0pa3oBaHus MOJIOKEH
A UIeH,

KOTOPBIC MOKHO PaCCMATPUBATDh KaK IIPUHIUIIBI €I'0 IIOCTPOCHUA.

Hoes yenocmnocmu. B COOTBETCTBMM C HEM KypC SBISECTCS JIOTHYECKH
3aBEpUICHHBIM, OH COJEP)KUT MaTepuanl U3 BCEX pa3/iefioB (DM3HMKH, BKIIOUAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn cenepanusayuu. B CcOOTBETCTBUM C HeW Marepual Kypca (U3HKU
00BbeIMHEH BOKpYT Gu3nueckux Teopuil. Benymum B kypce siBnsieTcss popMupoBaHUe
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus IPEeANoNaracT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBSI3M DPa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOLIECTBA, @ TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢duszuku mpeanoiaraet 3HakOMCTBO C
MIUPOKUM KPYTOM TEXHHUUECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUIM U3yUYCHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu peanusyercs  IMOCPEIACTBOM  BBEACHUSA  BJIEMEHTOB
COJIEpKaHusl, MOCBAMIEHHBIX HKOJIOTHYECKUM IMpOoOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pPa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takxke OOCYXIEeHHsS MpolIemM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMM Kypca (U3MKH Ha YpOBHE CpPEAHEro O0OIero
oOpa3zoBaHusl SBIAIOTCS (usnueckue Teopun ((popMupoBaHHE NPEACTABICHUN O
CTPYKTYpe TOCTPOEHUs (PU3HUECKOW TEOpUH, POJu (yHIAMEHTAIbHBIX 3aKOHOB M
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJIE, TPAaHULAX MPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIECCOB).

CHCTeMHO- e TETPHOCTHBIN MTOAXO0 B Kypce (PM3UKH pean3yeTcs Mpexae BCEro
3a CYET OpraHW3alMKM HKCIICPUMCEHTAIBHON JesATenbHOCTH oOydJarormmxcs. Jls
0a30BOTO ypOBHS Kypca (PU3UKM — O5TO HCIOIB30BAHWE CHCTEMBI (DPOHTATHHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B IPOTPAMME 10
busznke OO0BEAMHEHBI B OOIIMI CIMHUCOK YYEHUYECKHX MPAKTHYECKUX pPaboT.
Brinenenue B yka3aHHOM TIEpeUYHE JTAOOPAaTOPHBIX PabOT, MPOBOIUMEBIX JJISI KOHTPOJIS
U OIICHKH, OCYIICCTBIIICTCS YYaCTHHUKAMH OOpa30BaTEIBHOTO IpoIecca MCXOAS W3
OCOOEHHOCTE IUTAaHMPOBAaHUA M OCHAallleHUs KabuHeta ¢usuku. Ilpu sTOM
oOecrieunBaeTCsl OBJIAJICHUE OOYYAIOIUMHUCSI YMEHHUSMH TPOBOJWTh KOCBEHHBIE



HU3MCPCHUA, HCCICAOBAHUA 3aBUCHUMOCTEH (bHBI/I‘{eCKI/IX BCJIIMUYMH MW IIOCTAHOBKY
OIIBITOB I10 IIPOBCPKE IMMPCIOKCHHBIX T'MITIOTC3.

Bonbiioe BHUMaHuE yAEseTCsl PEUICHUIO PACUETHBIX U KAUYEeCTBEHHBIX 3ajad.
[Ipu 3TOM U1 pacyETHBIX 3a]a4 MPUOPUTETOM SIBIIAIOTCS 3aJadydl C SBHO 3aJaHHOU
Gu3nueckoil  MOJENbIO, TO3BOJISIIOIIME MPUMEHSTh HM3yUYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszzelsia Kypca, TaKk U UHTErpUupys 3HaHMS U3 Pa3HBIX
pazzeinoB. JJig KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCA 3aJ]aHUsI HA O0OBICHEHUE
MpOTEeKaHUsl (PU3MUECKUX SIBJICHUM M MPOIIECCOB B OKPYXKAIOIMIEH KU3HU, TpeOyromme
BbIOOpa (PU3HUECKON MOJIENH JIJIsl CUTYallUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM c TpeboBanusimu GI'OC COO k MarepHaibHO-TEXHUYECKOMY
oOecreyeHno y4eOHOro Imnpolecca 0a30BbIii ypOBEHb Kypca (U3HKHM Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs JIOJDKEH H3Yy4aTbCAd B YCJIOBHUSIX MPEIMETHOTO
KabuHeTa (QU3MKM WIM B YCIOBUSAX HWHTEIPUPOBAHHOTO KaOWHETa IpeIMETOB
€CTECTBEHHO-HAYYHOI0 IuKkia. B kaOuHere (QU3MKM JOMHKHO OBITH HEOOXOIHMMOE
nabopatopHoe 00OpyIOBaHUE JJIsl BHIMIOJIHEHUS YKa3aHHBIX B Iporpamme no (usmke
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpannonHoe o0opyoBanue GopMupyercs B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJILHOM JIOCTaTOYHOCTH M OOECNeYMBaeT IOCTAHOBKY IEPEYUCICHHBIX B
nporpamMme 1Mo (U3MKE KIHOYEBBIX JEMOHCTpPAlUM ISl UCCICIOBAHUS H3y4aeMbIX
SBJICHUW W TMPOIECCOB, OMIHUPUUECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUM.

JlabopatopHoe 00O0pyAOBaHHUE JJISI YYECHHYECKUMX MPAKTHUUYECKUX paboT
dopMupyeTcs B BUAe TEMaTHIECKIUX KOMIUIEKTOB U 00€CIIeYrBaeTCs B pacu€Te OJTHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JabopaTOpHOTO
00Opy/OBaHUSl JOJKHBI OBITh TOCTPOEHbl HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CUCTEM B BHJIe HU(POBBIX JaOOpaTOPUIL.

OCHOBHBIMHU 1IEJISIMU MU3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

(dopMHpOBaHKE MHTEpPECAa U CTPEMJICHHUS OOYYaIOMIMXCS K HAYYHOMY H3YyYECHHIO
PUPOBI,

Pa3BUTHE X WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUNA O HAYyYHOM METO/E MO3HaHUs U (HOPMHUPOBAHUE
HCCIIEI0OBATENILCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;



(GopMupOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3Y4YEHHS OCHOB
CTPOCHHS MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHWEe YMEHHMI OOBSCHATH SIBICHUS C HWCIOJIb30BAaHUEM (PU3NUECKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPEACTABICHUN O pond QU3MKU [ Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTmkeHne 3TUX Lededl oOecreunBaeTcs pELICHHEM CIEAYIONNX 3a7ad B
npoliecce M3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

NpUOOpETEHUE CUCTEMBbl 3HAHUM 00 OO0mUX (PU3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUIX, BKIIOYAS MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, AJIEKTPOAMHAMUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3HKHU;

dbopMupoBaHUE yMEHUU MPUMEHITh TEOPETHUUECKUE 3HAHUS JJISI OOBSICHEHHS
bU3UYECKUX SIBJICHUW B TPUPOJEC W JJIs TNPUHATHS TPAKTHUCCKUX PEIICHUA B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB PEIICHUS PAa3IMYHbIX 33/a4 C SABHO 3aJlaHHOM (PU3HYECKOU
MOJIENIbIO, 3ajad, IMOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE CO3JaHue (U3HMUECKOU
MOJEJIH, aJICKBATHON YCIOBUSM 3a/1a4K;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JIEUCTBUSI TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOAAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEACHUS
(du3HUEeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETAlli UHPOPMAIIUU, OTIPEICTICHHUS
JNOCTOBEPHOCTH NOJIYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCJIOBUW [JI PAa3BUTUS YMEHHH NPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydyenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanust otBoautTcs 136 gacos: B 10 kiacce — 68 dacoB (2 gaca B HeAeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).

[Ipenymaraempiii B mporpamme 10 (U3MKE TIEpeueHb JIa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHIOBAaHHBIM, YYUTEIh JIETIA€T BBIOOP
MPOBEACHHUS JTAOOPATOPHBIX pabOT M OMBITOB € Yy4YETOM HMHAUBHUIAYaTbHBIX
0COOEHHOCTEH 00yJaromuxcs.



COHEP)KAHUE OBYUEHN A
10 KJIIACC
Pasznen 1. ®u3uka u METOIBI HAYYHOTO NIO3HAHUS

®dwusuka — Hayka o mpupojae. HayuHbie MeTOIBI TIO3HAHHS OKPY’KAIOIIEro MHUpA.
Ponp skcmepuMeHTa W TEOPUM B TIPOIECCE TMO3HAHUS TPHPOABL. DKCIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SBICHUM H TporieccoB. HaydHble THIOTE3HI.
duznyeckue 3aKOHbl U TEOpUHU. ['paHMIIBI TMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 Mecto pu3uku B pOPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTHUHBI MUpAa,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble ¥ HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYHKU.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanuueckoe JBHKEHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBHIKEHHS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpeIHSII CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpEHHE MATepUAIbHOM TOYKU, HMX TMPOEKIMU Ha OCH CHUCTEMbl KOOpPAMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE UM PpPaBHOYCKOpPEHHOE TMPSMOJIMHEITHOEe JBWxeHue. ['paduku
3aBUCHUMOCTH KOOPJAHHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUS MaTEPUATbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonuneitnoe npuxenne. JIBkeHWEe MaTEpUAIBHON TOYKH MO OKPYKHOCTH C
ITIOCTOSTHHOM T10 MOAYJIKO CKOPOCTBIO. YTJIOBasA CKOPOCTh, JINHEWHAA CKOPOCTh. [lepnon
1 yactoTa oOpanienus. LleHTpocTpemMuTenbHOe yCKOpEeHUe



TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE NMPUMEHEHUE: CIUAOMETD, ABUKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Mopens cucTeMBl OTCUYETA, WIUIIOCTpPAUUs KUHEMATHUYECKHUX XaAPAKTEPUCTUK
JIBHKCHUS.

Hp606p8,30BaHI/I€ I{BI/DKE?HHI\/'I C UCIIOJIB30BAHUCM IIPOCTHIX MCXAHHU3MOB.
HaI[CHI/IC TCJI B BO3YXC U B PA3PCIKCHHOM IIPOCTPAHCTBC.

Ha6J'II'0I[CHHe ABMOKCHHA TCJIa, 6pOHICHHOFO nmona yriomMm K TOPH3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.
Hanpasnenue ckOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.
Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

I/I3yquI/Ie HCPAaBHOMCPHOI'O ABMIKCHUA C HLOCJIbIO OIPCACICHUS MT'HOBEHHOM
CKOpPOCTH.

UccnegoBanne COOTHOWICHUS MEXIYy IYTSIMHA, HOPOUIACHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU
C HA4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue NBUKEHUS IIApUKA B BA3KOM KUJIKOCTH.
N3ydenune nBrKeHUs Teia, OPOIIEHHOTO TOPHU30HTAIBHO.
Tema 2. [lunamuxa

[Ipuauun otHocutensHOCTH ["anmuiies. Ilepsoiid 3akoH Herorona. MHepuunanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1st
MaTepUAILHOU TOUKH. Tpernit 3akoH HproTOHA 111 MaTeprUaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHust. Cuna tsoxectd. [lepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl Tpenus (mokosi, ckojibkeHus, kaueHus). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHHUsl CKOJIbKEHUS W cuia TpeHus mnokos. Koadduiment tpenus.
Cuia conpoTUBIEHUS IPU IBH)KEHHUH TEJIa B )KUIKOCTH HUJIU Tas3e.



HOCTyHaTCJILHOG H BpallaTCJIIbHOC ABIKCHUC a0COJIFOTHO TBép,Z[OFO TCIIAa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. 11neuo cunbl. Y CiioBus paBHOBCUS
TBEPJIOTO TEA.

TexHuueckue YCTpOﬁCTBa U  MPAKTUYCCKOC TIPUMCHCHHC. JIIOANIWITHHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.
HesecomocTts. Bec Tena npu yckOpEeHHOM NOABEME U TAJCHUH.
CpaBHEeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBECUS TBEPAOTrO Teiia. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHIJI YIPYTOCTH, BO3HHUKAIONIUX B MPYXKHHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMaruu.

Uccnenosanue ycinoBuil paBHOBECUs TBEPAOTO Tejla, UMEIOIIETO OCh BpaIlCHUS.
Tema 3. 3axonvl coxpanenus 6 mexaHuxe

NMnynbc MaTepralibHON TOUKH (TeJla), CUCTEMbI MaTepUaIbHbIX TOUeK. Mmmyibe
CWIbl MU W3MEHEHHE HMIIYJbCa TeJa. 3aKOH COXpaHEHUs HMIyJibca. PeakTuBHOE
JIBHKCHUE.

Pabora cuibl. MOIIIHOCTH CHJIBI.

Kunernueckass »Heprus marepuaibHOM Toukd. Teopema 00 U3MEHEHUU
KWHETUYECKON SHEPTHM.

[ToTenmuanpHas 3aeprus. [loTeHnmanpHast sHeprus ynpyro aehopMUpOBaHHON



IMPY>XHUHLI. HOTCHHI/IaJIBHaH OHCpPIrusA TCjia BOJIM3H IMOBEPXHOCTH 3emiu.

[loTeHumanbHble U HENMOTEHIMAIbHbIE CHIIbl. CBsI3b pabOThl HEMOTEHLIUAIBHBIX
CWJI C HW3MEHEHUEM MEXaHWYECKOW BSHEPIMH CHUCTEMbI Tell. 3aKOH COXPaHEHHS
MEXaHWYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOJOMET, KOIED,
IPYXUHHBII IMCTOJIET, IBUKECHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHM B KUHETHYECKYIO U OOpPATHO.
Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

N3yuenue aOCONIOTHO HEYNpPYroro yjaapa C IOMOIIbI JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB

UccnenoBanue cBs3u pabOThI CHIIbI ¢ U3MEHEHHEM MEXaHUYECKON YHEPTUM Telia
Ha [IpUMeEpE PACTSKEHUS pE3UHOBOIO JKT'yTa.

Paznen 3. MonekynsipHast pusrka 1 TepMOAMHAMHUKA
Tema 1. OcHogvl MONEKYAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. udbdysus. Xapakrep IBWKEHUS U
B3aUMOJICMCTBUS YacTULl BelecTBa. MoJenu CTpOeHUs Ta30B, JKUAKOCTEN U TBEPIBIX
Teld U OOBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojesieil. Macca u pa3mepsl
mounekyn. KonnuectBo BemectBa. [loctosiHHas ABorapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkama temmeparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKOM
TEOMH UJEATBHOTO ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeiHe KMHETUYECKOU
SHEPrUM TEIJIOBOIO JIBMXKEHMS yacTull ra3a. lllkana temneparyp KenbBuna. ['a3oBbie
3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B
UJeaTbHOM Ta3e C TIOCTOSHHBIM  KOJHMYECTBOM  BemiecTtBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa



TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu

OMnBITH, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (hOTOrpaGuu MOJICKYI
OpraHUYEeCKUX COCTUHEHUN.

OnbiTel 10 U Py3UH KUAKOCTEH U TA30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS

Mogens onbita llTepHa.

OmnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMO/ICHCTBHS.
Mogenb, WUTIOCTpUpYIOIIas IPUPOIY AaBICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOLME YPAaBHEHHE COCTOSHHUS ~ MJCAIbHOTO  Trasa,
U30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

OnpeneneHre Macchl BO3AyXa B KIIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHUM
00BEMa

KOMHATBI, JaBJICHUA U TEMIICPATYPbI BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXIYy MapaMeTpaMH COCTOSIHHSI Pa3peKEHHOTO
rasa.

Tema 2. OcHo8bl mepmMOoOUHAMUKU

TepmoauHaMuueckass CcUCTEMA. BHYTpPEHHsAsI DJHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crnocoObl e€ m3meHeHus. KonmmyecTBO TemnoTel U pabota. BHyTpeHHss
JHEPrus OJHOATOMHOI'O MJEAJIbHOIO ra3a. Buasl Teronepeaadu: TeIIONPOBOAHOCTD,
KOHBEKIIMS, U3JydeHHUE. Y IeJIbHas TEIJIOEMKOCTh BemiecTBa. KoJM4YecTBO TEIIOTHI
IIpY TEIUIONEpenaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBbiii  3aKOH  TEPMOIMHAMUKH.
[IpumeHeHne mnepBOro 3akoHa TEPMOAMHAMMKH K u3omporeccam. ['papuyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh POIECCOB B MPUPO/IE.

TernoBple MamuHbl. [IpuHIUTIBI ACHCTBUS TEIUTOBBIX MammH. [IpeobpazoBanus
SHEPTUU B TEIUIOBBIX MamuHax. KodQ@UIMEeHT TMOoNe3HOro JAEUCTBUS TEIMIOBOU



mamusbl. [{ukn KapHo u ero xo3Q@uimeHT mone3Horo AEUCTBUSA. DKOJOTUYECKHUE
POOJIEMBI TETIIOHEPTETUKHU.

TexHuyeckue  yCTpOMCTBA W NPAKTUYECKOE  IPUMEHEHWE:  JBUTaTEllb
BHYTPEHHETO CrOopaHusi, ObITOBOI XOJIOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEN 3HEPIHH Tela IPH COBEPIICHUH paOOThI: BBUIET MPOOKU
u3 OyTBUIKH TOJ ACMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »Qupa B JIATYHHOU TPyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIu).

N3menenue BHyTpEeHHEH sHepTrur (TeMIiepaTyphl) Teja Ipu Terionepeaaye.
OmnbIT 10 aAabaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

MOI[GJ'IH H&pOBOﬁ Typ6HHI>I, ABUI'aTCJIA BHYTPCHHCTO CIropaHusA, PCAKTHBHOI'O
ABUI'aTCJILA.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomut
N3mepenne yaenpHON TEIITOEMKOCTH.
Tema 3. Aepecammnvie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u koHjaeHcanus. McnapeHue u kureHwe. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAKHOCTh BO3dyxa. HacklmeHHbli map. YenbHas TerjaoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Ttenmo. Kpucraminueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
KpPHUCTaJIOB.

Kunkue xpucramnel. CoBpeMeHHbIE MaTepuainsl. [1maBienre u KpucTamn3anus.
VY nenbHas TemioTa miasneHus. Cyonumanusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckne yCTpOMCTBA W NPAKTHUYECKOE TNPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TTOITYYEHHSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
YU CJIe HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu
CBoiicTBa HACBHIIICHHBIX TTAPOB.

Kunenue IIPHU IOHMKCHHOM J1aBJICHUU.



CniocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaioB.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3mepeHre OTHOCUTENBHOW BIIaXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHamuka

Tema 1. Snekmpocmamux

DIIeKTpU3alMsl Tell. DIEKTPUUECKUM 3apsia. J(Ba BUAA 3NEKTPUUECKUX 3apsANIOB.
[TpoBOHUKY, AUDIEKTPUKHU U MOJYIPOBOJAHUKUA. 3aKOH COXPAHEHUS IJICKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsanoB. 3akoH Kyinona. TodedHBIM JJIEKTPUYECKHM 3apsii.
OnekTpuueckoe  nosie.  Hanpspk€HHOCTR  dnekTpudeckoro  mois.  [IpuHnmn
CYTNEPIIO3ULINH JEKTPUUECKUX NOJeH. JINHUK HapsSKEHHOCTH SJIEKTPUUECKOTO TOJIS

PabGora cun snextpoctatuyeckoro mojiga. [loreHunuan. PazHOCTh MOTEHIIMANIOB.
[IpoBOMHUKM ¥ JUPJAEKTPUKKA B JJIEKTPOCTATUYECKOM moje. Jludrnexkrpuueckas
MIPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHAeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHIEHCATOPa.

TexHuyeckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: AJIEKTPOCKOIL,
JIEKTPOMETP,  DJEKTPOCTAaTUYECKas  3allMTa, 3a3€MJICHHUE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.
B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.
[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.
DJNIeKTpOCTaTUYECKasl 3alIUTa.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.



3aBHCHUMOCTbD BHGKTpOéMKOCTI/I IIJIOCKOTO KOHACHCATOpa OT IIoIain IJIACTHH,
pPacCTOAHMA MCKAY HUMU U I[HBJICKTpH‘IeCKOﬁ IMPOHUIACMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmosnnvli snekmpudeckuil moxk. Toxu 6 pa3niuunslx cpeoax

DJIEKTPUYECKUM  TOK. YCJOBHSI CYIIECTBOBAHHUS  DBJEKTPUYECKOTO  TOKAa.
Hcrounnkn Toka. Cuna Toka. [IoCTOSHHBINA TOK.

Hanpspxkenune. 3akon OMa [1s ygacTka Lenu

QHCKTPI/I‘ICCKoe COIIPOTHUBJICHHUC. yI[CJ'IBHOC COIIPOTHUBJIICHUC BCIICCTBA.
HOCJ’ICI[OB&TCJ'IBHO@, mapajjieJibHOC, CMCITAHHOC COCAMHCHUC ITIPOBOJHHUKOB.

Pabora  snektpuueckoro  Toka. 3akoH  Jxoyns—Jlenma.  MomHOCTb
JIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIKYIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOUYHHUKA TOKA. 3aKOH
Oma 1t MOJTHOM (3aMKHYTOM) AsekTpuueckoit nenu. Koporkoe 3ambikanue.

DJIEKTPOHHAS! MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COIMPOTHUBIIECHUS
METAIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKU TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas 51 IpUMECHAas IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [loaynpoBoaAHUKOBBIE TIPUOOPBHI.

OJIEKTpUYECKUd  TOK B pacTBOpax H  paciuiaBaX  DJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DNEeKTpUYECKUd TOK B ra3zax. CaMOCTOSITENbHBIN U HECAMOCTOSTEIbHBIA pa3psi.
Monnus. [1na3ma

TexHu4yeckre ycTporucTBa U MPAaKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocrTar, VUCTOYHUKH TOKa, AIIEKTPOHArPEBATEIbHBIE npuoopHI,
AJIEKTPOOCBETUTEINIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JHO]I,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN TUO/, TATbBAHUKA.

Jlemoncmpayuu

H3M€pCHI/I€ CHJIbI TOKa W HAIIPSKCHUA.



3aBHCHUMOCTbD COIIPOTUBJICHUS HUWIMHAPUYCCKUX IMPOBOJHUKOB OT JJIMHBI,
mIomaay mornepeyHoro CCUYCHUA 1 MaTcpurala.

CmMmenianHoe COCANHCHUC ITPOBOAHUKOB.

IIpsamoe wm3MepeHue HNEKTpoABMKYyIIEH cuibl. KopoTkoe  3ambIkaHue
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS METAJLIOB OT TEMIIEPATYpPHI.
IIpOoBOIMMOCTB DIIEKTPOIIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.
OnHOCTOPOHHSSA TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul
N3ydenne cMEaHHOro COeIUHEHUS PE3UCTOPOB.

N3mepenne >IIeKTPOABMXKYILIEH CHJIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COITPOTHUBIICHUS.

HaOnronenue anexTposusa.
MexnpeaMeTHbIE CBSA3H

Nzyuenne kxypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyIIECTBISIETCS ¢
YU4ETOM  COJAEPKATENBHBIX MEXIPEIMETHBIX CBA3€M C KypcaMM MaTEMaTUKH,
OMOJIOTHUH, XUMHUH, Freorpaduu U TEXHOJIOTUN

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C WM3YYCHHEM METOJOB HAyIHOTO
MIO3HAHMS: SIBJICHUE, HAYYHBIH (haKT, TUIOTE3a, (U3NUeCKasl BEIMUYUHA, 3aKOH, TEOPHS,
HaOJI0/ICHNE,DKCTIEPUMEHT, MOJICIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBbI ypaBHEHHH, JUHEHHas (QyHKIus, mapadora,
runepOona, ux TpaduKkd U CBOWCTBA, TPUTOHOMETpPUYECKHE (YHKIIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPUICCKOE TOKICCTBO, BEKTOPHI U
WX MPOEKIIMHA Ha OCU KOOPJMHAT, CII0)KCHUE BEKTOPOB.

buonoeus: mexanmdeckoe IBIKEHHE B JKMBOW mpupone, muddysus, ocmoc,
TEIJI000MEH JKMBBIX OPTaHU3MOB (BUJBI TEIUIONEpeAadyu, TEIJIOBOE pPaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.



Xumus: AUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHHUC ATOMOB MW MOIJICKYJI, MOJIb
BCIICCTBA, MOJIIpHAsA MaccCa, TCIJIOBBIC CBOMCTBaA TBépI[BIX TCII, }KI/II[KOCTCﬁ " Ta30B,
QJICKTPHUICCKHC CBOMCTBA MCTAJIJIOB, SJICKTPOJIMTHUYCCKAA AUCCOIalA, raJlbBaHUKaA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeodpa3oBaHUE JBUKEHUN C UCIIOJIB30BAHUEM MEXAHH3MOB, YUET
TPEHUs] B TEXHUKE, MOJUIUITHUKHA, HCIOIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTraTelb BHYTPEHHErO CropaHus, mapoBas
TypOuHa, OBITOBOM  XOJIOAWJIBHUK, KOHJUIIMOHEP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MaTepHuajioB, B TOM YKCJIE HAaHOMAaTEpUalOB, U HAHOTEXHOJIOTHUH,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
MPUHTEP, BJIEKTPOHATrPEBATEIbHBIE MPUOOPHI, SJIEKTPOOCBETUTENBHBIE MPUOOPHI,
rajbBaHHKA.

11 KIIACC
Paznen 4. Dnexrpoaunamuka
Tema 3. Macnumnoe none. I1eKmpomMacHUMHAsL UHOYKYUSL

ITocTtosinHble MarHuThl. B3aumoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE
nojie. Bektop MarHUTHOW MHAYKUUH. [I[puHIMN Cyneprno3vuiuid MarHUTHBIX IOJIEH.
JluHMM MarHuTHOM WHAYKUMW. KapTuHa JMHUW MAarHUTHOM WHIYKUHU —TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHoOe 10J€e MPOBOJHKUKA ¢ TOKOM. KapTuHa JTMHUN MHAYKIIMM MAarHUTHOIO
IOJIsl JUIMHHOTO TMPSIMOrO NIPOBOJHHUKA WM 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHUKA,
KaTylmku ¢ TokoM. OnbIT Opcrena. BzanmoaelicTBue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOAyJb W HalpaBlieHHE. J[BUKEHUE 3apsyKEHHOW YacTHIbI B
OJIHOPOJHOM MarHuTHOM nosie. Pabora cumnsl JlopeHnua.

SIBiIeHME 3JIEKTPOMArHUTHOM MHAYKUHUU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIUU.
DIIEKTPOJABIKYIIAS CUJIa UHAYKIWHU. 3aKOH 3JICKTPOMArHUTHOM MHAYKIUKU Dapajes.

BuxpeBoe »snekrtpuueckoe 1moje. OJEKTPOABUAKYINAs CHJIa MWHAYKUIHH B
MIPOBOJHUKE, IBIXKYIIEMCS TTOCTYMATEIHLHO B OJTHOPOJAHOM MarHUTHOM TIOJIE.

[Ipasuio Jlenua.

NHBayKTUBHOCT®. SIBnenue CAMOWHIYKLIUH. DIIEKTPOABMKYIIIAS cuila
CaMOMHIYKIIUU.



9HCpFI/I}I MAardMTHOI'O ITOJIA KaTYIIKH C TOKOM.
SHCKTPOMaI‘HI/ITHOG I10JIC.

TexHuueckue YCTpOﬁCTBa H IIPAKTUYICCKOC NPUMCHCHHC:. ITOCTOAHHBIC MAarHuThl,
QJICKTPOMArHUuTHhI, QJICKTPOABUTATCIIb, YCKOPHUTCIIN QJICMCHTAPHBIX qacTull,
HMHAYKIONUOHHAA IICYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MAaTHUTHBIM TTOJIEM.
JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.
BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.
SIBiIeHME ANTEKTPOMArHUTHON UHTYKIMH.

IIpaBuino Jlenna.

3aBHUCHUMOCTD C-)J'IGKTpOI[BI/DKy'H_ICﬁ CWJIbl HMHAYKOUKW OT CKOPOCTH HW3MCHCHUSA
MardmMTHOI'O ITIOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuuecxuii sxcnepumenm, iabopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

UccnenoBanue nericTBYSI TOCTOSSHHOTO MAarHUTa HA pAMKY C TOKOM.
UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Paznen 5. KomeGanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomacHummbsle Koaeoanus

KonebarenpHas cUCTEMA. CBo0OoHBIE MEXaHUYECKHE KoJIeOaHus..
Napmonnueckue konebanusa. Ilepuon, wactora, ammiutyaa U (aza KojgeOaHHIA.
[IpyxvHHBIN MasTHUK. MareMaTu4ecKud MAasTHUK. YPAaBHEHUE TapMOHUYECKUX
konebanwuii. [IpeBparieHue sHEPTruu Mpu rapMOHUYECKUX KOJIEOaHMIX



KonebGarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHWS B
UJCATBHOM KOJEOAaTebHOM KOHType. AHAJIOrus MEeXAYy MEXaHWYECKUMH U
ANIEKTPOMATHUTHBIMU KoJsiebaHusiMu. @opmyia ToMcoHa. 3aKOH COXpaHEHHUS SHEPTUU
B HJICAIbHOM KO0JIeOaTeTbHOM KOHTYpE.

[IpencraBinenre o 3aryxawolmux KojieOaHUsAX. BBIHyXJEHHbIE MEXaHUYECKHE
KojeOanus. PezoHaHc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHMS.

Ilepemennpiii  TOK. CHHYCOMJANbHBIA  NEPEMEHHBIA  TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JICUCTBYIOLEE 3HAYEHUE CHUJIBI TOKa H
HANPSIKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepemaya W MOTPEOICHUE DIICKTPUYCCKON
SHEPruM. IKOJIOTUYECKUE PHUCKM TIPU IPOU3BOACTBE 3JEKTpodHeprun. KymnbTypa
MCII0JIb30BAHUS JICKTPOIHEPTUH B TOBCETHEBHOM JKU3HMU.

TexHuyeckue ycTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: ATIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJieOaTeNbHOW CHUCTEMbI (NIPY>KUHHBIA WA
MaTeMaTUYECKUI MasTHHK).

HaOnronenue 3aryxaromumx KojieOaHUi.
NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.
Ha6nronenue pesonanca

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHNs.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAINPSDKEHUS OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc nmnpu  mociaedoBaTEIbHOM  COEAUHEHUHM  PE3UCTOpPA,  KATYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUYN dJIEKTponepeadH.
Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

UccnenoBanue 3aBUCUMOCTH TIEpHOJA MaJIbIX KoJIeOaHWM Trpy3a Ha HHUTH OT
JUTMHBI HUTU ¥ MAacCChI TPy3a.



Uccnenoanne nepeMEeHHOro TOKAa B IIEMU M3 IMOCIEAO0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 21eKMpOMACHUMHbLE BOJIH

MexaHuyeckue BOJIHBI, YycioBuUsA pacnpocTpaneHus. Ilepuon. CxopocTtb
pacmpocTpaHeHUs] W JJIMHA BOJHBL [lomepeuHble W  TPOJOJIbHBIE  BOJIHBI.
WNuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

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

DNEeKTPOMAarHUTHBIE BOJIHBL. YCJOBHUS M3IYyYEHHs SJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanusi BekTopoB E, B, V B anektpomarnutHoil BosnHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJH: OTpPaX€HUE, NPEIOMJICHHE, Moaspu3anus, Audpakius,
unrepdpepenius. CKopocTb

QJICKTPOMAIruUTHBIX BOJIH.

[IIkama 2JIEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paJUOCBSI3U U TeNeBUACHUA. Pagnonokaruysi.
DIEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas JUArHOCTHKAa B TEXHUKE M MEOULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpOCTPaHECHUE MTOTIEPEUYHBIX U MTPOIOTBHBIX BOJIH.
Kone6umromieecst Teo0 Kak UCTOYHHK 3BYKa.

HabGnronenue otpaxkeHus: U NpeOMIICHUS] MEXaHHUYECKUX BOJIH.
Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.
3BYKOBOW PE30HAHC.

HaGumoienue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M U 4acTOTOU
KOJIEOaHMIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,

noJisipu3anys, Tuppaxius, UHTEpPEpeHIHS.



Tema 3. Onmuxa

I'eomerpuueckass onruka. IlpsMosMHENWHOE  paclpoCTpaHEHHE CBETAa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBl OTpakeHUs cBera. llocTpoeHme u3oOpakeHHH B
IUIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomneHus. llonmHoe BHyTpeHHee oTpaxenue. lIpenenpHbIl yros IoOIHOrO
BHYTPEHHETO OTPaKCHHUSI.

Hucniepcus cBera. ClioxKHBIN cocTaB Oeoro ceera. Lper

Cobuparonye u paccenBarouue JuH3bl. ToHKas auH3a. DOKYCHOE PACCTOSIHUE U
OonTHYECKass cuja TOHKOM nuH3bl. [locTpoeHume wu300pakeHUH B COOHpAIOIUX U
pacceuBaromMx JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Hpe,Z[CJIBI IIPUMCHUMOCTHU FGOMeTpI/I‘IGCKOﬁ OIITHKH.

BonnoBas onrtuka. Mntepdepenuus cBera. KorepeHTHble UCTOYHUKH. VY CIOBUSA
HaOII0AEHUS! MAaKCUMYMOB U MUHMMYMOB B MHTEP()EPEHUMOHHON KapTHHE OT ABYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceta. Judpakiuonnas pemeérka. YcnoBue HaOIIOACHHS TTIaBHBIX
MakCMMyMOB TMpH TMaJ€HUH MOHOXPOMATHYECKOTO CBe€Ta Ha JIU(PAKIHOHHYIO
PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpPOWCTBA UM IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, NPOEKIIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAsI ONTHKA,
nudpakiMOHHAs PEMIETKA, TOSPOU/.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHHE, OTPAKEHHE U IPEJIOMJICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonmHO€ BHYTpeHHEE oTpakeHue. Moiesib CBETOBOAA
UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.
Moaenu MUKPOCKOTIa, TEJIECKOIIA.

Habmronerune natepdhepeHIny cBeTa.



Habnronenue nudpakium ceera.

Hab6nronenue nucrnepcuu cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO TPU3MEL.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.
HaGnronenue nonspusanum cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol
W3mepenue moka3aTens IpeIOMICHHS CTEKIIA.
HccnenoBanue cBONCTB H300pakKeHUH B JIMH3aX.
Habnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI ClielIMaIbHON TEOPUU OTHOCUTEIIBHOCTH

I'pauiel IPUMEHMMOCTH KJIACCUYECKOW MeXaHWKH. IlocTyiarsl crienralbHOU
TEOPUU OTHOCUTEIBbHOCTH: HMHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHLINI OTHOCUTEIIBHOCTH DUHIITEHWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpaIlCHUE
JUTAHEL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3p Macchl C DHEPrU€ld W HMMIYJIBCOM PEIIATUBUCTCKOM YacTHULbI. DHEPrus
ITOKOS.

Paznen 7. KBanroBas usuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprur POTOHA C €r0 YaCTOTOW. DHEPTUs U
UMITYJIbC (POTOHA.

OtkpeiTiie u uccnenaoanue ¢orodrpdexra. Onbitel A. I'. CroneToBa. 3aKOHBI
dotordpdexra. YpaBHenue OitHmreriHa mna Qorordpdexra. «KpacHas rpaHuna»
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JICMCTBUE CBETA



Texnuyeckue yCTpoiiCTBA U MPAKTHUECKOE TMPUMEHEHHE: (DOTOIIEMEHT,
¢doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETO (GoTod¢deKTa.
Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mno paccesHuro o -4acTHUL.
[Inanerapnas moaens atoma. Iloctynatel bopa. N3nyuenue u morionieHue (GOTOHOB

IIpU MEPEXOJE aTOMa C OJJHOIO YPOBHS SHEPTHM Ha Jpyroi. Bumabsl cniekTpoB. CrekTp
YPOBHEM 3HEPIHH aTOMa BOAOPO/A.

BonnHoBbie cBoiicTBa 4actull. Bomnnbl 1€ bpoiina. KopnyckyspHO-BOJTHOBOMH
Tyaau3M.

CrioHTaHHOE U BBIHYKACHHOC U3JTYyUCHUC.

TexHuyeckre yCcTporWCTBa M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIBHBIA aHAIU3
(cnekTpockon), 1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITYUCHUSI.
Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
Ha6nronenue nmuuaeituaToro cnekrpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sAnpa. OTKpbITHE
paauoakTuBHOCTH. OmbITEl Pe3epdopaa mo ompeneneHnio coctaBa paguoaKTUBHOTO

usnydenns. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue paanoakTUBHOCTH
HA JKUBBIE OPTaHU3MBI.



OTkpbiTHe TpoTOHa U HeWTpoHa. Hyknonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe umcio sjapa. M30Torbl.

Anbda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacnal. ['amma-usinydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SnepHeie cuibl. JledekT macchl sipa.
Anepusbie peakuuu. [lenenue u cuHTE3 A1€Ep.

Anepnsiit peakrop. TepMosiaepHblii cuHTe3. [Ipo0aeMbl U IEPCIIEKTUBHI SIICPHON
SHEPIreTUKU. DKOJOTHUECKUE ACTIEKTHI SIJIEPHOIM IHEPTETUK

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
®dyHaamMeHTalnbHbIe B3auMoeicTBUs. EqMHCTBO (pr3nuecKkoil KapTUHbBI MHpa.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: ITO3UMETpP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHasi boMo0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).
Paznen 8. DnemMeHTHl aCTPOHOMUU U aCTPODU3UKH

Otanbl pa3BUTUS ACTPOHOMHUHU. lIpUKIagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3B&3gHoro Heba. Co3Be3gus, SpKHE 3BE3/BI, IUIAHETBHI, WX BHIUMOE
IIBUJKEHUE.

CoJyiHeUHas cucTeMa.

Counnne. ConHeyHast akTUBHOCTb. McTounuk sHeprun CoJiHIIAa U 3BE3MA. 3BE3MMI,
WX OCHOBHBIC XapaKTCPUCTHUKH. [[narpaMma «CHEKTPAIbHBIA KJIACC — CBETUMOCTBY.
3BE3bI TJIABHOM TMOCJIEIOBATEIILHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTBY» IS
3BE3]] TJIABHOW NOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEeMEHHBIE
MPEJICTaBJICHUS O TPOUCXOXKACHUU U 3BOJIOIMK CoTHIIA U 3BE3/T. DTallbl )KU3HU 3BE3.



Mneunstii Ilyre — Hama [anaktuka. [lonoxxkenune w aBuwxenue ConHua B
lamaktrke. Tunbl ramakTuk. PagumoranakThku W KBa3apbl. UEpHBIE OBIPHI B SIpaAX
TaJIAKTHK

Bcenennas. Pacumipenue Bceenennoil. 3akon Xa006na. Pa3z0eranue ramakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTtuka
Hepeménnsie mpo0IeMbl aCTPOHOMHH.
Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN NJI ONPENENICHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3bI

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.
O6o0maroiee NOBTOPEHUE

Ponb pusmku u acTpOHOMUM B S5KOHOMUYECKOW, TEXHOJIOTUYECKOM, COLMAIbHOMN
U ATUYECKOM chepax NesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKHU M aCTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTHUHE MHUpa, POjb (PU3NYECKOW TEOpUH B (POPMHPOBAHUU
MPEACTABICHUN 0 (PU3NYECKOM KapTHUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/JIE.

MexnpeaMeTHbIe€ CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kiacce ocymiecTBisieTCs ¢
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C WM3YYCHHEM METOJOB HAyIHOTO
MO3HAHUS: SIBJICHUE, HAYUYHbIA (PaKT, TUTIOTE3a, PU3NUECKasi BEIMUMHA, 3aKOH, TEOpUsI,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJISTMPOBAaHUE, MOJIEb, U3MEPECHHE.

Mamemamuxka: pellieHUe CUCTEMbl YPAaBHEHU, TPUTOHOMETPUYECKUE QYHKIIUU:

CUHYC, KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX IPOEKIIMU HAa OCH KOOPAMHAT, CJIO0XEHHUE BEKTOPOB,
MPOM3BOIHBIC AJIEMEHTAPHBIX

GyHKIIUNA, TPU3HAKU TIOI00MST TPEYTOJLHUKOB, OMPECIICHUE TUIOMIAAN TUIOCKUX
buryp u o0npEma Teu.



Buonocus: snekTpuyeckue SBIEHUS B JKUBOM TMpHpOAE, KojeOaTeabHbIe
JABWKEHUSI B JKUBOHM INpPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM NPUPOJE, NEHCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAILIMYECKAsA CTPYKTYpa TBEPABIX TEII,
MeXaHU3Mbl 00pa30BaHMs KPUCTALTUYECKON peIETKU, CIEKTPaIbHBIN aHAU3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MIIM, 3aJI€KM MArHUTHBIX pyl, GOTOCHEMKA
3€MHOM MOBEPXHOCTH, IIPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: MMHUMA ~ BJIEKTpONEpeNad, T[EHEPATOp  MNEPEMEHHOTO  TOKa,
3JIEKTPOJBUTATENIb, WHIYKIMOHHAS M€4Yb, pajap, pPaJduONPUEMHHK, TEJIEBU30D,
anTteHHa, TtenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHAas OaTapes

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 11O
OU3NKE HA YPOBHE CPEJAHEI'O OBILIEI'O OBPA3OBAHU A

OcBoenune yueOHOro mpeamera «@Pusznka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBanusi (0a30BbIM ypOBEHb) JOKHO OOECHEYUTh JOCTHXKEHHE CIECAIYIOIIUX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMHHOCTHBLIE PE3VYJIbTATDI

JIngyHOCTHBIE PE3ybTaThl OCBOBICHHS Y4eOHOTO mnpenmeTra «Du3nka» IOKHBI
OTpaXXaTh TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOIIUXCA  PYKOBOJCTBOBATHCA
chOpMHUPOBAHHOM BHYTPEHHEH TMO3WUIUEH JIMYHOCTH, CHCTEMOM IIE€HHOCTHBIX
OpHUECHTAIINH, TMO3UTUBHBIX BHYTPEHHHX  YOCKICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIECTBA, pacIMpEeHNEe JKU3HCHHOTO OTIbITa
W ONbITa JACATEIBHOCTA B TPOLECCE peaau3aldd OCHOBHBIX HaIpaBICHUHU
BOCIIUTATEJIbHOM JIESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOTO BOCIIUTAHMSL:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMK OOYYAIOIIETOCS KaK aKTUBHOTO W
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTRA;

IIPUHATHC TPpaIUIIHUOHHBIX O6III€‘-I€J'IOB€‘-I€CKI/IX T'YMaHUCTUYICCKUX "
ACMOKPATHYCCKHUX I_IeHHOCTCI\/'I;

TOTOBHOCTh BECTH COBMECTHYIO [IESITEIBHOCTh B MHTEpECax TIPaKIaHCKOIO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;



YMEHHE B3aNMOJEHCTBOBATh C COLMAIBHBIMU NHCTUTYTAMHU B COOTBETCTBUH C UX
(GYHKIUSMHU 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;
2) MaTpUOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUMCKMXYUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) AYXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYyalldI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOpPAJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NEeSTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAYyLIErO;
4) 5CTeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYAs ICTETUKY HAYyYHOTI'O TBOPYECTBA,
npucymiero Gu3nYecKoil Hayke;

5) Tpy10BOTO BOCITUTAHHS:

MHTEpEeC K pa3uyHbIM chepam npodecCHOHATBbHON JEesTeIbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (PM3UKON M TEXHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyayuieit
npo¢eccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpPa30BaHHIO B 00JIACTH
(bU3UKH Ha IPOTSHKCHUHU BCEH JKU3HU;

6) PKOJIOrMYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKON  KYJIBTYpPhl, OCO3HAHHE TJ00aTBLHOTO
XapakKTepa SKOJOTHUUYECKHUX TpodIemMe

IJIAHUPOBAHWE U OCYILIECTBIICHUE JICMCTBUM B OKPYXKAIOLIEH CpElNe HAa OCHOBE
3HAHMU eI YCTOMYMBOIO pa3BUTHs YEJIOBEYECTBA,



paclIMpEeHUe OIbITa AEATEIBHOCTH 3KOJOTHYECKOW HANPABICHHOCTH HA OCHOBE
MMEIOLIUXCS 3HAaHUM 110 (PU3UKE;

7) LIGHHOCTU HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAYYHOU NIeSITEIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUCHUS
(U3UKHUOCYIECTBIATh  MPOSKTHYIDO W HMCCIEIOBATEIbCKYIO  JIEATEILHOCTh
UHAMBUYAbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATBI
ITo3HaBarenbpHBIC YHUBEPCATbHBIC YUeOHbIE ACHCTBHS
ba3oBrle Jornueckue nercTBU:

CaMOCTOSTENIbHO (GOPMYTUPOBATh U aKTyaIU3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

ONPENENATh IEIU JIEATEIbHOCTH, 33JaBaTh IMapaMEeTpbl W KPUTECPUH UX
JIOCTHIKCHMS,

BBIABJIITE 3aKOHOMCPHOCTH M IIPOTHUBOPCYHUA B paCCMATPHUBACMBIX (1)H3HLI€CKI/IX
SABJICHUAX,

pazpabaThiBaTh IUIAH peEHICHUS MPOOJeMbl C YYETOM aHalM3a HMEIOUTUXCS
MAaTepUaIbHBIX U HEMATEPHUATBHBIX PECYPCOB

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLUCHHUBATH COOTBCTCTBUC PE3YJIbLTATOB
eJIsIM, OOCHUBATh PUCKHU HOCH@)ICTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTYy B YCIOBUSX PEabHOTO, BUPTYAJIBLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
bazoBrble uccienoBaTeabCKue IEMCTBUS:

BJIQJE€Th HAy4YHOW TEPMHMHOJOTMEN, KIIOYEBBIMU IMOHATUAMH W METOJaMU
(du3nuecKoil HayKu;

BJIaACTh HAaBbIKaAMH y‘l€6HO-I/ICCH€)10BaTCHBCKOI>'I n HpO€KTHOI>'I ACATCIIBHOCTHU B



o0nactu (U3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOUCKY
METOJIOB pelIeHHs 3a1ad (PU3MUECKOrO COJEpKaHUs, NPUMEHEHHUIO pPa3IMnYHbIX
METO/I0B ITO3HAHMUS;

BIaJCTh BHJIAMH JESATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALNH, IPEOOPa30BaHUIO U IPUMEHEHHIO B PA3IMUHBIX YIEOHBIX CUTYalLUsX,
B TOM YHCJIE TIPHU CO3JaHUH YI€OHBIX IPOEKTOB B 001aCTH (DU3UKH;

BBIBJIAITE  IIPUYMHHO-CJICACTBEHHBIE CBSA3M M aKTyaIM3UpOBaTh  3a1ady,
BBIJIBUIaTh TMIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHThI I 10Ka3aTelIbCTBA CBOUX
YTBEPKIACHUM, 3a71aBaTh IAPAMETPBI U KPUTEPHUU PEILICHMUS;

AHAJIM3UPOBATH IMOJYUYCHHBIC B XOAC PCIICHHA 3ada4ud pPC3yJabTaTbl, KPUTHYCCKHU
OOCHMBATb UX JOCTOBCPHOCTD, IIPOTHO3UPOBATh U3MCHCHHEC B HOBBIX YCIIOBUAX

CTaBUTh U (OpMyNIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEeSATENbHOCTH, B TOM YHCIIE TPU U3yUYEHUH (DPU3UKH

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIA OIBIT

YMETh MEpPEHOCUTh 3HAHMS 10 (U3UKE B NPAKTUYECKYIO  00JIacCTh
KU3HEAECATEITBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.
Paborta ¢ nundopmariuei:

BJQJICTh HABBIKAMHU TIOJNYYECHHsS HHPOpMAIUU (PUINYECKOTO COACpKAHUS U3
VUCTOYHHKOB PAa3HbIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, aHAJIM3,
CUCTEMATH3AIMI0 W HHTEpIpeTanuio HUHPOpMAlMKA pPa3IUYHBIX BUAOB U (popm
IIPEICTABICHUS

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

MCIIOJIh30BaTh CPEJCTBA MHPOPMAIMOHHBIX ¥ KOMMYHHUKAIITMOHHBIX TEXHOJOTUN
B pCIICHWH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX W OpPTaHU3AIMOHHBIX 3a7ad C
coOmoacHeM TpeOOBaHMK JPrOHOMHUKH, TEXHHUKH O€30IacHOCTH, THTHCHBI,
pecypcocOepeKeHs, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e30MmacHOCTH



CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHMS B PA3NUYHBIX (Popmarax ¢ ydETom
Ha3HAuYeHUd HHQPOPMALMM M IIEJICBOM ayJUTOpPUHU, BBHIOMpAs ONTHUMAIbHYIO (opmy
MIPEICTABJICHHS U BU3yaIH3aLUU.

KoMMyHHKaTHBHBIE YHUBEpPCATbHBIC YUEOHBIE IEHCTBUS:
OCYUIECTBJIATH OOIIIEHNE HA YpOKax (U3HKU U BO BHEYPOUHOU JIEATEIHLHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYalMH U CMSTYaTh KOH(MIUKTHI;

pa3BépHYTO N JIOTMYHO MH3JjIaraTb CBOIO TOYKY 3pCHHUSA C HCIIOJIb30BAHHNCM
SA3BIKOBBIX CPCIACTB,

NOHUMAaTh W HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboTHI;

BBI6I/IpaTI> TCMATUKY KW MCTOAblI COBMCCTHBIX IIGP'ICTBHP'I C y‘{éTOM O6HII/IX
HHTCPCCOB U BO3MO>KHOCTEHU KaXXIa0ro 4JICHa KOJIJICKTHBA,

IPUHUMATh  LI€JIM  COBMECTHOM  JEATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPAUHUPOBATb JCUCTBUS 10 €€ JOCTHKEHMIO: COCTAaBIAThH IUIAH JCHCTBHM,
pacupenensiatb pojid ¢ Yy4€TOM MHEHUW YYACTHHKOB, OOCYXIAaTh pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh Kauy€CTBO CBOETO BKJIaJa U KaXKJOTO y4acTHHKA KOMaHJbl B OOILIWN
pe3yNbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratTb HOBBIC IIPOCKTLI, OLOCHMBATL HWACH C TIO3WMIUMKM HOBU3HEI,
OPUI'MHAJIBHOCTH,

MPAKTUYECKON 3HAYUMOCTH;

OCYHCCTBIIATH ITIO3UTUBHOC CTPATCITHUCCKOC ITOBCACHNC B PA3JIMYHBIX CUTYyallUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/I€, OBITH HNHHUIIUATUBHBIM.

PerynstuBHbIC YHUBEpCATbHBIE YueOHbIE AEHCTBUS
Camoopranuzanusi:

CaMOCTOSTENIbHO OCYIIECTBIISITh IO3HABATIBHYIO JAESTENbHOCTH B 00JIacTU
GU3MKK UM aCTPOHOMHUH, BBIABISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUJIaH PELICHUs] pacuYE€THBIX U Ka4eCTBEHHBIX 3a/ady,
IUTAaH  BBITIOJIHEHUS! TPAKTHUYECKOM paboThl € y4€TOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;



AaBaTb OCHKY HOBBIM CUTYaAllUAM;
PaclIupiATb paMKHU y‘{e6HOFO npcamMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘-ITCHPIﬁ;

JenaTh OCO3HAHHBIM  BBHIOOpP, AapryMEHTHUPOBAaTh €ro, OpaTrb Ha ceds
OTBETCTBEHHOCTH 32 PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO APYAUIIUMU B 00JaCTH (PU3KKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIA UHTEIIEKT:

JaBaTb OLCHKY HOBBIM CHTYallUsAM, BHOCHTH KOPPCKTHUBBI B ACATCIBHOCTD,
OLOCHNBATb COOTBCTCTBHUC PC3YJIbTATOB LICIIAM,

BJa/IeTh HaBBIKAMH I103HABATEIbHON pEe(PIEKCHM KaK OCO3HAHMS COBEPILAEMBIX
JNEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJb30BaTh NMPUEMBI peQUIeKCHH Uil OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO
peLIeHus;

YMETh OICHMBATh PHUCKHM M CBOCBPEMEHHO MNPUHUMATh PEIICHUS 10 UX
CHIDKCHUIO;

IPUHAMAaTh MOTHBBI W aApPryMEHTBl JAPYIMX I[IpU aHAJIU3E€ pEe3yJIbTATOB
NEATEIIbHOCTH;

IIPUHHUMATb ce6$[, ITIOHMMas CBOHM HCOAOCTAaTKH M JOCTOMHCTBA,

IIPUHAMAaTh MOTHBbI W apryMEHTBl JPYIMX I@IpM aHaJIUu3€ PE3YyIbTaTOB
NEeATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporiecce mocTuxkeHUs: TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpaMMBbI IO
buzuke I ypoBHA  cpeAHero  oOmero  0o0pa3oBaHMs Y OOy4YaroUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, TIPEAIOIar aFO I
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHWsI, BKIFOYAIOMIETO CHOCOOHOCTh TMOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJICTh HANPAaBJICHUS Pa3BUTHS COOCTBCHHOHN 3MOIMOHAIBHOW chepshl,
OBITh YBEPEHHBIM B Ce0€;



CaMOpPCTYJIMPOBaHMsA, BKIIOYAKOMICIO CAMOKOHTPOJIb, YMCHHC IIPUHHUMATDH
OTBCTCTBCHHOCTDB 3a CBOE ITIOBCICHUC, CITOCOOHOCTh A1aIlITUPOBATLCA K
OMOIMOHAJIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTI), OBITh OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTHMBAIIMHK, BKJIOYAIONICH CTPEMJICHHUE K JIOCTHIKECHHUIO 1IEIH U
yCIieXy, ONTHUMH3M, HWHUIMATUBHOCTb, YMEHHUE JICHCTBOBATh HCXOJs M3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTH IMOHMMATh AMOIMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBATh €TO MPH OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHHIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTpauBaTh OTHOLIEHMS C
JOPYTUMU JIIOABMU, 3200TUTHCS, IPOSIBIATH MHTEPEC U pa3peIiaTb KOHPIUKTHI.

INPEAMETHDBIE PE3VJIBTATDI

K xonny oOyuenus B 10 knacce mpenaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpPHUMEpPax pojab M MECTO (PU3MKK B (POPMHPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHbI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKU W
TE€XHOJIOTUH, B IPAKTUYECKON

JIEATSIILHOCTH JIFOJICH;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS H3YYEHHBIX (PU3NYECKHX  MOJEIIECH:
MarepuaibHas TOYKa, WHEpUHUAJIbHAs CUCTEMa OTCU€Ta, aOCOJMIOTHO TBEPAOE TEO,
UJCAJIBHBIN a3, MOJEIHM CTPOCHUS Tra30B, KUIAKOCTEM W TBEPABIX TEJ, TOYEYHBIN
ANEKTPUYECKUH 3apsij] NpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SBICHUS (MPOLECCh) M OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA WU
ANEKTPOJAMHAMUKHU: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEMHOE JIBU)KECHHE,
cBOOO/IHOE MaJIeHUE TeJ, JBUKEHHE M0 OKPYKHOCTU, HHEPIUS, B3aUMOICUCTBUE Tell,
muddy3usi, OpOYHOBCKOE JBUKEHHUE, CTPOCHUE KUIKOCTEN U TBEPJIBIX TEJI, U3SMEHECHUE
o0bEéMa Ten Mpu HarpeBaHUM (OXJAXKIEHUHU), TEIUIOBOE paBHOBECHE, HCIAPEHUE,
KOHJEHCAlUs, IUIaBJICHUE, KPUCTAUIM3AllMs, KWUIEHHE, BIIAXKHOCTh BO3IyXa,
MOBBIIICHUE JAaBJIEHUS ras3a IpU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXIY
rapamMeTpaMH COCTOSIHMS ra3a B M30MPOLECCAX, IEKTPHU3aUUs Tell, B3aUMOJIECICTBUE
3apsJIOB;

OIIMCBIBATb MCXAHHWYCCKOC JBHIKCHHC, HUCIIOJIb3Y:I (bHBPI‘-IGCKHC BCJIMYUHBI:
KOOpAuHarTa, 1mmyTh, IICPECMCIICHHUEC, CKOPOCTh, YCKOPCHHUEC, MaCCa TCJjid, CUJIda, UMITYJIbC



TCJIa, KHHCTHYCCKAsA OHCPIUsdA, IIOTCHLHUAJIbHAA OHCPIHdA, MCXAaHHYCCKas pa60Ta,
MCXAaHHNYCCKAA MOIIHOCTL, ITPHU OIIMCAHNUU ITPABUJIIBHO TPAKTOBATb (i)I/IBI/I‘ICCKI/II‘/’I CMBICJI
HUCIIOJIB3YCMBIX BCIWYHNH, HX 0003HAYCHUA U CANHUIIBI, HAaXOIUTb Q)OpMYJILI,
CBA3BIBAIOITNEC JAHHYIO (I)I/ISI/I‘-IGCKYIO BCIIMYMHY C IPYI'UMHU BCIIMYHNHAMMU,

ONMCBIBATh U3YYCHHBIC TEIIJIOBBIE CBOWCTBA TEN U TEIUIOBBIE SIBJICHUS, HCIIOIb3YS
(u3nyeckue BENUYMHBL: JaBJICHUE Tra3a, TEMIEpaTypa, CPEAHss KUHETHYeCKas
DHEPIusl Xa0TUYECKOTO JBUKEHUS MOJIEKYJI, CPEIHEKBAApaTUYHasl CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSA SHEprusi, pabora raza, kodQPHUIMEHT MOJIE3HOTO
NEUCTBUA TEIUIOBOTO JABUTATEINS; IPH ONKCAHUU MPABHIBHO TPAKTOBATH (PU3NUECKUN
CMBICTT HCIIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHHS U €IUHUIIbI, HAXOAUTH (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUHUHY C IPYTUMH BEJIMYMHAM;

OIIMCBhIBATb H3YUYCHHBIC JBJICKTPUYCCKUC CBOMCTBA BCUICCTBA M JBJICKTPUUCCKUC
SABJICHU (HpOHGCCLI), HCIIOJIb3YA (I)I/IBI/ILIGCKI/IC BCIINYUHBI: BHCKTpHLIeCKI/Iﬁ 3apian,
QJICKTPHUICCKOC IIO0JIC, HaprDKéHHOCTB II0JIsA, ITOTCHI A, PAa3HOCTDb ITIOTCHIHUAJIOB; IIPHU
OIIMCAaHUHU IIPABHUJIIBHO TPAKTOBATH (1)I/I3I/I‘-I€CKI/Iﬁ CMBICJI HUCIIOJIBb3YCMBIX BCIIMYHUH, HUX
0003HAYCHUS U CANHHIBI; YKA3bIBATb (bOpMYJIBI, CBA3BIBAIOIINUC JAHHYIO q)HSquCKYIO
BCIIMYMUHY C APYTUMU BCIMNINHAMMU,

aHAIM3UpOBaTh (U3MUECKUE TMPOIECChl U SBJICHHS, MCHOIb3Yys (U3NYECKUE
3aKOHbl W TPUHIMIBI: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HproToHa,
3aKOH COXPAHEHMSI MEXAaHWUYECKOW IHEPTUM, 3aKOH COXPAHEHUSI UMIMYJIbCA, MPUHIIUI
CYyHEepHO3ULIMK CUJI, TPUHIIUI PABHOMNPABUS HWHEPIUAIBHBIX CHCTEM OTCUéTa,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPHUI0 CTPOCHUSI BEIECTBA, FA30BbI€ 3aKOHBI, CBS3b
CpelHel KUHETUYECKOW DHEPruu TEeIJIOBOTO JBIIKEHUS MOJIEKYJT ¢ abCOIIOTHOMN
TEMIIEPATYPOH, MEPBBIM 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna, 3akoH KynmoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0O
MaTeMaTUYeCKOEe BBIPAKEHUE U YCIIOBUS (TPAHULIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIE TPHUHIUIBI EUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3jinyaTh YCIOBHUS MX O€30MACHOTO HCIOJB30BAHHS B IOBCEIHEBHOU
KW3HU,

BBITIOJIHATh ~ OKCIIEPUMEHTHI TI0 HWCCIEAOBAHHWIO (PU3UYECKUX SIBJICHUN U
IPOIIECCOB C HCIIONB30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHHUH, TPH 3TOM
dbopmynupoBaTh MpoodsiemMy/3ajiady M TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, cOoOupaTh
YCTAaHOBKY M3 MPEIIONKEHHOTO 000pYAOBaHUS, TMPOBOIUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL;



OCYIIECTBISITh MpPsIMbIE U KOCBEHHbIE M3MEpEeHHs (M3MYECKUX BEIMYWH, MPU
TOM BBIOMpPATh ONTHUMAJBHBIM CIIOCOO H3MEPEHUS U HUCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUI

HCCJICA0BATH 3aBUCUMOCTH MCIKIY (1)H3PILIGCKI/IMI/I BCINYMHaAMH C
HCIIOJIB30BAHHUCM  IIPAMBIX I/ISMGPGHI/II\/II, IIpyu 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(1)I/IKCI/IpOBaTI) PE3YIIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTHU (1)I/I3I/I‘I€CKI/IX BCIIMYMH B BHJC
T3.6J'II/IH )41 Fpa(i)I/IKOB, ACJIaTb BBIBOABI 110 PC3YJIbTaTaM UCCIICOOBAHUS

coOirofaTh MpaBuia OE30IacHOrO TPyAa MPU IPOBEACHHHM HCCIACIOBAHUN B
pamMKax y4eOHOrO OKCIIEPUMECHTA, Y4eOHO-HCCICIOBATEIbCKOM M MPOCKTHOM
JCATCIIBHOCTH C HCIOJIh30BAaHUEM HM3MEPUTEIBHBIX YCTPOMCTB M J1a00OpaTOPHOTO
06opymoBaHUs

pemaTh pacu€THble 3aJa4M C SIBHO 3aJaHHON (PU3NYECKON MOJEIBI0, UCIOJb3Ys
(u3nuecKue 3aKOHbl U TMPUHLMUIIBI, HA OCHOBE aHaJIMW3a YCJIOBHS 3a/Jaud BBIOUpATh
(pU3HUECKYI0 MOJIENb, BBIACIATh (PU3UUECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOIUMbIE
IUIsL €€ pelleHus, MPOBOJIUTh pacy€Tbl M OLEHUBATH PEATbHOCTh IOJYYEHHOTO
3HAYEHUS (PU3NYECKON BEITUUHHBL;

permaTh KadeCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTHUECKH HETIPOTHBOPECUUBYIO
IEMOYKY PAaCCYXKIEHUN C OMOpOMl Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

HCIIONIL30BaTh MPU PEIICHUU YYEOHBIX 3a7a4 COBPEMEHHbIC WH(OPMAIIMOHHbBIC
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPHPETALMU U IPEICTABICHUS
y4eOHOM ¥ HAy4HO-TIOMYJSIpHOM WHQOpMAIuK, TMOJYYEHHONM W3 Pa3InYHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATU3UPOBATh MOJIydaeMyto HHGOPMAIIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE TTPOIICCCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU H
TEXHOJIOT Ui

WCIIOJIb30BaTh TCOPETHUYCCKHE 3HAHMS 1O (PU3MKE B TIOBCEIHEBHOM JKHU3HH IS
obOecrieueHrss O€30MACHOCTA TMpU OOpaleHHuH C TNpUOOpaMu H  TEXHHUUYECKUMU
YCTPOMCTBAMHM, Il COXPAHCHHUS 3J0POBbS M COOJIIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLLEH cpeae

paboTaTh B TpyNIe€ C BBIMOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYyMIbl, PAUOHAIBHO PacCOpPenessaTh OOS3aHHOCTH W
IJITAHUPOBATh JAESATEIbHOCTh B HECTAHAAPTHBIX CHUTYalMSX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIEMBI.



K xonmy oOydenmsi B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax pojab W MecTo (u3uku B (GOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHHKH H
TEXHOJIOTHH, B TMPAKTHYECKOW MEATENBHOCTH JIIOJCH, LEIOCTHOCTh M EIUHCTBO
du3znYeCcKOi KapTUHBI MUPA;

YUUTBIBaTh TPAHULIBI IPUMEHEHHS U3YUEHHBIX (PU3NUYECKUX MOJIEJIEH: TOUEUHBIN
JIEKTPUYECKUH 3apsi, JIyd CBETA, TOYECYHBIN UCTOYHUK CBETA, AI€pHAs MOJECIIb aTOMA,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH PeIIeHnr (GU3NYECKUX 3a/1a4;

pacrio3HaBath (U3MUYECKUE SBJICHUS (MpolecChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAaHTOBOM (DM3HKH: DJIEKTpUUYECKas ITPOBOJIUMOCT,
TEIIOBOE, CBETOBOC, XHUMHUYCCKOEC, MArHHTHOC JCHCTBHS TOKa, B3aUMOICHCTBHE
MarHuTOB, JICKTPOMArHUTHASI WHIYKIHS, JECHCTBHE MarHUTHOTO TIOJISI HA TIPOBOTHUK
C TOKOM U JABWXKYIIUHCA 3apsAll, DSJICKTPOMarHUTHBIC KOJICOAHWS W BOJHBI,
MIPSMOJIMHEHHOE pacmpocTpaHeHHE CBeTa, OTpaXeHUeE, MpEIOMJIICHUE,
uHTtepdepeHnusa, audpakuus W [OJApU3alMs  CBeTa, JUCIEpPCUs  CBETa,
doTtoanekTpuueckuii dhdext (potodaddekT), cBeTOoBOE MaBICHHE, BO3HUKHOBCHHE
JUHEMYAaTOro CHEKTpa aToMa BOJOpPOJa, ©CTeCTBEHHas MW  HCKYCCTBEHHAs
PaTNOaKTHBHOCTD;

ONHUCHIBATh HM3YyUYEHHBIE CBOMCTBA BeUIeCTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHUE, IJEKTPUUECKYIO IPOBOJAUMOCTb PA3IMUHBIX CPeN) U JIEKTPOMArHUTHbIE
ABJICHMS (TIPOLECCHI), UCIOB3YS (PU3NUECKHE BETUYMHBL: JIEKTPUUYECKUN 3apsij, Chiia
TOKA, DJIEKTPUYECKOE HAIpPSIKEHHUE, DIIEKTPUYECKOE COIMPOTUBIIEHUE, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOJABIDKYIIAs cuja, padoTa TOKAa, MHAYKIUS MarHUTHOTO MOJIA,
cuna Ammnepa, cuna JlopeHia, ”HIYKTUBHOCTh KaTYIIKW, SHEPTUsl SJIEKTPUUYECKOTO U
MarHUTHOTO MOJIeH, MepHo 1 YacToTa KojeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps U
CHJIa TOKa B IMPOLIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJEOAaHUU, (POKYyCHOE
pacCTOSTHUE W OINTUYECKas CWJIA JIMH3bl, NPU OINMCAHUU IPABUIBHO TPAaKTOBATH
(u3HUECKUIl CMBICIT UCTIOJIb3YEMbIX BEJTUUHMH, UX 0003HAYEHUS U €UHUIIbI, YKa3bIBATh
(dbopMyIIBI, CBA3BIBAIONTNE JAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMU BETHINHAMU

OMKCHIBATH U3YUYECHHbIE KBAHTOBBIC SBJICHUS U MPOLECCHI, UCTIONB3YS (PU3UUECKUE
BEJIMYMHBI: CKOPOCTh DJJIEKTPOMAarHWUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa,
SHEPruss U UMNYJIbC (POTOHA, MEPHUOJ MOJIypacHana, SHEPIrusl CBA3M aTOMHBIX SIEp,
OpU ONMHMCAHUM MPABWIBHO TPAKTOBATH (PM3MUECKHUI CMBICI MCIOJIb3YEMbIX BEJIHYUH,
uxX O00O3HaueHUsT W EIUHMIIBI, YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO



(¢u3NYECKyI0 BENMYUHY C APYTMMH BEIMYMHAMH, BBIYUCIATH 3HAUCHHE (DU3UUYECKOM
BEJINYMHBIL;

aHATM3UPOBATh (PU3MYECKUE TPOIECCHl W SIBJICHUS, HWCIONB3Ys (DHU3HUYECKUE
3aKOHBl W TPUHIMINBL: 3aK0OH OMa, 3aKOHBI TOCJIEOBATENBHOTO M MapauIeIbHOTO
COCIMHEHUSI TPOBOJTHHUKOB, 3akoH JDxoyms—JleHma, 3akoH 3IeKTPOMarHUTHOU
MHIYKIUU, 3aKOH MNPSIMOJMHEHHOTO pacIpOCTPAHEHHS CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHEHUE DUHIITeHHA 71 (oTod(d(deKTa, 3aKoH
COXpaHCHHS JOHEPrHH, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsla, 3aKOH COXpPAaHEHHs MaccoBOTO YHCa, MOCTynaTsl bopa,
3aKOH DPaMOAKTHBHOTO pacmaja, MPH 3TOM pPa3IHyaTh CIOBECHYIO (OPMYyITHpPOBKY
3aKOHa, €ro MaTeMaTH4YecKOe BBIpAKEHHE U YyCJOBHUA (TpaHHIBI, OO0JIACTH)
NPUMEHUMOCTH;

ONPENEIIATh HANPABICHUE BEKTOpA MHAYKIMM MAarHUTHOIO MOJS IMPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U ONMUCHIBATh M300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATh  OKCIICPUMEHTHI T10 HCCIACAOBAHHWIO (PU3WUYECKHX SBICHUN U
IPOIIECCOB C HCMOJBb30BAHHEM IIPSAMBIX W KOCBEHHBIX HW3MEPEHUN: TIPH ITOM
dbopmyIupoBaTh MpooOIeMy/3a1ady M THUIOTE3y Y4EOHOTO 3KCIIEpUMEHTa, COOHUpaTh
YCTAaHOBKY M3 MPEIJI0KECHHOTO 00OpYAOBaHUS, TPOBOJUTH OMBIT M (OPMYJIUPOBATH
BBIBO/IHI;

OCYIIECTBJISITh TPSMbIE U KOCBEHHBIE U3MEpPEHUS (U3MUECKUX BEIUYMH, TPU
ATOM BBHIOMPATh ONTHUMAJBHBIN CIMOCO0 HW3MEPEHHS W HCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEMIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (M3MUECKUX BEIIMYMH C HMCIHOJb30BAaHUEM TMPSIMBIX
U3MEpPEHUI: TPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH PE3YJIbTAThHI
MOJTYYEHHOU 3aBUCUMOCTH (DPM3MYECKUX BEJIIUYUH B BUE TaOiull U rpaduKoB, JAeIaTh
BBIBOJIBI 10 PE3YJIbTATaM UCCIICIOBAHUS,

cobyrofaTh MpaBwia O€30MacHOro TpyJa MPU MPOBEICHUM HCCICAOBAHUNA B
pamMKax y4eOHOTO DOKCIEPUMEHTa, YYeOHO-MCCIEAOBATENbCKOW H  MPOCKTHOU
JEATETPHOCTH C WCITOIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO
000pyI0BaHUS;

pemaTh pacuéTHbIC 3a/1a4yl C SIBHO 3aJaHHON (U3MUYECKON MOJENBIO, UCIIONb3YS
¢u3nYecKrue 3aKOHBI W TMPUHIIMIIBI, HA OCHOBE aHaMW3a YCJIOBHS 3aJaud BBIOMpATh
(bU3HUEeCKYI0 MOJIENb, BBIACIATh (PU3UUECKUE BEIMYUHBI U (HOPMYIIbI, HEOOXOIUMbIE



I €€ pEeleHMs, MPOBOJWTh pPACUYEThl M OLEHUBATHh PEAIBHOCTH IOIYYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL;

pelrath KayeCTBEHHBIC 3aJjaud: BBICTPAaWBaTh JIOTHUSCKH HEIPOTHBOPCUHBYIO
IICTIOYKY pacCyKICHHH C ONMOpOM Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
buszndecKue SBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHbIE HMH()OpPMaAIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUSA, HWHTEPIPETALUU U TPEACTABICHUS
y4eOHOM M Hay4yHO-TIOMYJISIpHOM HWHQOpMaAnuu, TMOJYYEHHONM M3 pa3IMYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH IMOTydaeMyto HH(pOopMaIuio;

O00BACHATH IIPUHIOUIIBI I[GﬁCTBHfI MalllnH, HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB,
pasimdyarsb yCJIOBUS UX 0e30IMacHOT0 MCIOJIb30BaHUS B HOBC@I[HCBHOﬁ KHU3HU,

IPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE ITPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TeXHOJIOTHU;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOW XU3HU JIs
oOecnieueHus 0e€30MacCHOCTUM MpH OOpalleHud ¢ MNOpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHHUS 30POBbS M COOJIIOJACHHS HOPM 3KOJOTHYECKOIrO
NOBEJCHUS B OKPYXKAIOILEH CpeEE;

paboTaTh B TpyNIe C BBINOJHEHUEM Pa3IUYHBIX COIMATIBHBIX  POJIEH,
MJAHUPOBaTh PpaldOTy TPYyNIbl, pPAUOHAIBHO pPaCOpPENeNsaTh OOS3aHHOCTU U
IJIAHUPOBATh JECATEIIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, AJICKBATHO OILICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC

/11

HanmenoBanue pas3acioB U
TCM IIPOT'PAMMBI

KomuuecTBo
4acoB

Bceero|K. p.

[Ipak
pao.

DNeKTpOHHBIE

(tmudpoBbIe)
o0pa3oBaTeNbHbIE PECYPCHI

Pazpen 1. DUSUKA 1 METO/JAbI HAYYHOI'O ITO3HAHU A

11 ®du3uKa 1 METO bl 5 bubmoreka IIOK
" ||[HAyIHOTO TTO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro mo pazmemny 2
Paznen 2. MEXAHUKA
bu6moreka IJOK
2.1|K 5
vHeMaTHia https://m.edsoo.ru/7f41bf72
bu6moreka IJOK
2.2 |lnsamuica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAaHECHUS B 6 1 1 bubmoreka [JOK
" |IMexaHuKe https://m.edsoo.ru/7f41bf72
Hroro no pazmemny 18

Paszpnen 3. MOJIEKYJIAIPHAA ®U3MKA U TEPMO/JNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 butmoreka [JOK
" |lKMHETHYECKOM TeopUn https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2 1 1
32 |Octosy Tepmoutamuici 10 https://m.edsoo.ru/7f41bf72
g Arperamisie coctonur | BuGnorera LIOK
3B TBA. BEI
N https://m.edsoo.ru/7f41bf72
Mepexo/ibl



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KonuuectBo
Ne |Hanmenosarue paszenos ul| 2000 ( q)SHeKTI)’OHHHe
II/T1|TeM TTPOTPaMMBI - IUQPOBBIC

Beero|K. p. PaKjoOpazoBaTebHBIC PECYPCHI

pao.
Hroro o pasueny 24
Paznen 4. OJIEKTPOJMUHAMUKA
bubmmoreka [JOK
415 10 1
TERIPOTTHIIE https://m.edsoo.ru/7f41bf72
[locTossHHBIN

bubmoreka [JOK

4.2 i .T 12 1
e prmenan Tox. oM https://m.edsoo.ru/7f41bf72

B Pa3/IMYHBIX Cpcaax

Utoro no pazneny 22
Pe3epBHOE Bpems 2

OBUIIEE KOJIMYECTBO 68 I3 |3
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

Ne |[HanmenoBanue KonugecTtBo wacoB  |[QnekTpoHHBIe (1IU(POBHIC)

T1/T1|[pa3ieIoB u TeM oOpa3oBaTeIbHbIC PECypPChI
[POrpaMMbl Beero|. p. [IpakTHyeckue

pPaboTHI

Paznen 1. QJIEKTPO/IMHAMUKA

1.1|MaruuTtHOE roJe. bubanoTeka [HOK
DJeKTpOMarHuTHas 11 3 https://m.edsoo.ru/7f41c97c
WHTYKIIHS

Nroro no pazneny 11

Paznen 2. KOJIEGAHWA 1 BOJIHBI

2.1|Mexanudeckue u bubanoTreka HOK
DJIEKTpOMarHuTHele |9 1 https://m.edsoo.ru/7f41c97c
KOJIeOaHUsI

2.2|MexaHn4ecKue u bu6anoreka HOK
DJICKTPOMAarHuTHBIE |5 https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3|Onrtrka 10 3 bu6anoreka [HOK

https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasnen 3. OCHOBBI CIIEITMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

3.1|OcHOBBI crieMaIbLHOU bu6anoTeka [HOK
TEOpUHU 4 https://m.edsoo.ru/7f41c97c
OTHOCHUTEITLHOCTH

Uroro no pazneny 4

Pasnen 4. KBAHTOBAS ®U3MKA

4.1

OIITUKH

DeMeHThl KBAaHTOBOW

bubanoreka HOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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Ne |[HanmenoBanue KonmuecTBo yacoB  |DnekTpoHHbIE (IIU(DPOBLIE)
11/T1|[pa3IeoB U TeM oOpa3oBaTebHbIE PECYpPChI
IPOrpaMMmBI Beero|x. p. [IpakTueckue
paboThI
4.2||(Ctpoenue aroma 4 bubimoreka [HOK
https://m.edsoo.ru/7f41c97c
4.3||AToMHOE PO 5 bubnuoTeka HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. OJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKA

5.1|DnemeHTHI bubanoTreka [HOK
ACTPOHOMHH u(7 https://m.edsoo.ru/7f41c97c
acTpo(u3uKu

Wroro no pazueny 7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1||O6006mmaromee 4 bubimoreka [HOK
TIOBTOPCHHUE https://m.edsoo.ru/7f41c97c

Utoro no pazneny 4

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOI PAMME

68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIAA YHEHUKA

* Ousmka, 10 xmacc/ Msakumes ['.5., byxosneB b.b., Corckuit H.H. mox
penakiuenr I[lapdentreBoit  H.A., AxuumonepHoe o6mectBo «M3aaTenscTBO
«IIpocsemenne»

* ®dusuka, 11 kmacc/ Mskumes I'.JI., Byxosues b.b., Hapyrun B.M. mnon
penakiuent  [lapdentoeBoit  H.A., AxumonepHoe o6mectBo «M3aaTenscTBO
«IIpocsemenne»

METOANYECKUE MATEPUAJIBI IJIA YUUTEJIA

Metoanueckue nmocoous cepuu Jlunus YMK I'. 5. Mskumiea. @usuka (10-11)

[IU®POBBIE OBPA3OBATEJIbHBIE PECYPChl M PECYPCbl CETHU
NHTEPHET

edu.ru/soft/fiz.html



