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BanpkoBckast cpemnsist o0eo0pa3zoBaTeIbHas MIKOJIa

Annomayus K padoueii npozpamme
yueOHoro npeamera «Dusznka»

PaGouas mporpamma ydebHoro npeamera «dusukay
00s13aTeNnBHOM MpeIMeTHOM 00s1acTu «ECTecTBeHHO-HAYyYHBIC IPEIMETHI » pa3paboTaHa B
cootBercTBUU PI'OC COO u peanusyercs 2 roga ¢ 10 mo 11 kmace.

Pabouas nporpamma pazpaboTtaHa rpymnmnoi yuuresnei B COOTBETCTBUU C MOJOKEHUEM O paboyux
porpaMMmax U Oompe/eliseT OpraHu3alio 00pa3oBaTeIbHON NESTEIbHOCTH YUUTENS B ILIKOJIE 110
npenmety «Duszmka»

PaGouast mporpamma yuebrnozo npeomema «dusukay spisgercs yactero OOIT COO
OIpEACIISAIONICH:

- Co/IepKaHHUE;

- IJITAHUPYEMbIE Pe3yJIbTaThl (JINYHOCTHBIC, METANIPEAMETHBIEC U MTPEIMETHBIE);

- TEMAaTHYECKOE IJIAHUPOBAHUE

Pabouas mporpamma 00CyXIeHA U IPUHSTA PEIICHUEM METOAMYECKOTO O0BETUHECHUS U
COTJIaCOBaHA 3aMECTHUTEIIEM JTUPEKTOPA M0 yueOHO-BOCITUTATEIHLHOM padoTe.
JHara: 29.08.2023
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IMosicuuTennLHAA 3aNIHCKA.

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHEero oOuiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOU
oOpasoBarenbHOl mporpammbel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ y4€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3amusx Poccuiickoit ~ dDenepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBL.

CogepxaHue MporpaMMbl MO (U3MKE HAMpaBIeHO Ha (HOPMHPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETeIHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE yYUTHIBACT HEOOXOIMMOCTh peaTH3allii MEKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC I[eTH M3Y4eHUs (U3MKU Ha YPOBHE CPETHETO O0IIero oOpa3oBaHMs, TUIAHUPYEMBbIC
pe3ynbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE
MpPEAMETHBIC PE3YJIBTATHI IO TOAaM O0yUEHHUS;
coliepkanue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

dusmka Kak Hayka o HauboJiee 00X 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KAUeCTBE y4eOHOIro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkosnbHBI Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XUMHUeH, Ouosoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 T03HAHUS IPU BBIIOJHEHUHM UMU YYEOHBIX HCCIIEI0BaHUM.

B ocHoBy kypca pusuku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UCH,
KOTOPBIC MOKHO pacCMaTpUBAaTh KaK IMPHUHOUIILI €TI0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypcC SIBISIETCS JIOTUYECKHU 3aBEPILIEHHBIM, OH
COJIEPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca QU3MKU 00beIMHEH BOKPYT
¢usmueckux Teopwil. Beaymum B Kypce sBisercs (OpMHpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIMaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBS3U Pa3BUTHUS QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHYECKUMHU TIPOOIeMaMHu.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonocuzayuu pealIu3yercsa IOCPECACTBOM BBCACHHUA OJOJIEMCHTOB COICpKaHU:,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH DJIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHS
SBISIIOTCSL  pu3uyYeckue TeopuH ((HOpMHPOBAHME NPEACTABICHUN O CTPYKTYpe HOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
IPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CuCTeMHO-IETETLHOCTHBIN MOAX0 B Kypce (PU3MKHM peamn3yeTrcs Mpexae BCEro 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIB30BAHHUE CHUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa3oBaTeIbHOTO
mpolecca UCXo/ U3 0COOCHHOCTEH TUTAaHUPOBaHMSI U OcHaleHus kabuneta gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJIEIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIenseTcs pelIeHHI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. llpu stom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHATh M3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeina
Kypca, TaK ¥ UHTETpUPYs 3HAHUS U3 Pa3HbIX pa3zeioB. /i1 KaueCTBEHHBIX 3aJa4 PUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3HKH T0JKHO OBITH HEOOXO0MMOE 1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

I[eMOHCTpaI_[I/IOHHOC O60py,7_'[OBaHI/Ie q)OpMI/IpyCTCH B COOTBCTCTBUHU C NPUHIUIIOM
MHHHMAaJIbHON JOCTAaTOYHOCTHU U o0ecIeynBacT IMOCTAHOBKY IEPCUUCIICHHBIX B IMPOrpamMmce Iio
(I)I/I3I/IKC KIIIOYCBBIX I[eMOHCTpaLII/Iﬁ AJIL UCCIICAOBAHUSA H3YYAaCMbIX SBIICHUH U Iponeccos,
OMITUPUYCCKHX U (bYH}IaMeHTaJ'IBHI)IX 3aKOHOB, UX TCXHHUYCCKHUX HpI/IMeHeHI/If/'I.

JlaboparopHoe 000pyAOBaHME Al YUYEHMUECKUX IMPAKTUUYECKHX paboT ¢dopMupyercss B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX NPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

dopMHupoBaHHE HHTEpeca W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBIICHUSIM;

(dopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHe yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0KA3aTENIbCTB;

¢dopMHpoBaHUE TMPENCTaBICHUH O POy (PU3MKH AN Pa3BUTHs APYTrHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOT .

JlocTrokeHre 3TUX IeJield 00ecrednBaeTCsl PelICHHEM CIEAYIONIMX 3ajad B IpOIecce
U3YyYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTeMbl 3HAaHWKH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAass MEXaHWKYy, MOJICKYJSIPDHYIO (H3UKY, ODJICKTPOAWHAMHKY, KBAHTOBYIO (HU3UKY H
3JIEMEHTHI ACTPOPU3UKU;

dbopMUpOBaHHE YMEHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUH B TIPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHNUS Pa3InYHBIX 3a/1a4 C SIBHO 3aJJaHHON (hr3M4ecKoi MOAembio, 3a/1ad,
[OJPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENM, aZeKBaTHOM YCIOBUSIM
3a]a4u;

[OHUMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA M HPOBEIEHUS  (PU3MUECKUX
HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTauud HUH(GOPMAallUU, OIpPEIEICHHs] JIOCTOBEPHOCTU
HOJIy4EHHOT'0 pe3ysbTara;

CO3/laHUE YCIOBUM JUIsl Pa3sBUTHS yMEHUH IPOEKTHO-UCCIIEAOBATEIbCKOW, TBOPUYECKOU
JESATEIBHOCTH.

Ha wu3yuenue ¢usuxu (6a30BbI ypoBEeHb) Ha yYpOBHE CpPEAHEro OOIEro oOpa3oBaHMS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heznenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).



1. IInanupyemble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa.

OcBoenue yuebHOro mpeamera «®Pu3uka» Ha ypOBHE CpelHEro oOIIero odpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECHEeUUTh  JOCTHXKEHHME  CIEIYIOIUX  JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JJUYHOCTHBIE PE3YJ/IbTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHoro npenmera «@Du3Mkay JOJDKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXJACHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OIbITa JIESATEIbHOCTH B IMPOLECCE PeaTu3allid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCHHUTATEIBHOMN ACATCIbHOCTH, B TOM YHUCJIC B YaCTH.

1) I'PaAKAAHCKOI0 BOCIIUTAHUA:

c(OPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

INPUHITHE TPAJUIUOHHBIX OOIEYETIOBEUECKUX TYMAHHUCTHUUYECKUX M JEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO CSTENbHOCTh B HHTEpEcax Tpa)JIaHCKOro OOIlecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHHU3AIINH;

YMCHUC B38,PIMOI[CI>1CTBOB3TB C COOHAJIBHBIMK MHCTUTYTaMHU B COOTBCTCTBHU C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;
2) NIAaTPHOTHYECKOT0 BOCTIUTAHUS
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUHCKUX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HAHHWE JJMIHOTO BKJIAa B TIOCTPOEHHE YCTOWIHUBOTO OYIyIIEro;
4)3¢TeTHYeCcKOro BOCIUTAHMS:

9CTETUYCCKOC OTHOIICHUE K MUPY, BKIIOYad 3CTCTUKY HAYYHOI'0 TBOPYECTBA, IMIPHUCYIICTO
buznueckoil Hayke;



5) Tpy10BOIr0 BOCIIMTAHMS
UHTEpEC K pa3inuyHbeiM chepam mpodeccHOHATbHOW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HM3MKOM M TEXHUKOW, yYMEHHE COBEpINaTh OCO3HAHHBIM BBHIOOp Oymymiei

npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO M CaMO00pa30BaHUIO B 001acTu (U3HMKH Ha
NPOTSKEHUH BCCH KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh 3JKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHHE TJOO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IUIAaHUPOBAaHUE M OCYILLIECTBIICHHE ACHCTBUI B OKpYXarolledl cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

paclIUpEHUE OmbITa JESITEIBHOCTH SKOJOIMYECKOW HAMNPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pr3HUYECKON HAYKH;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTH B ITPOLIECCEC U3YUYCHUSA (1)I/I3I/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPE/IMETHBIE PE3Y/IbTATbHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1ornyeckue neiicTBus:

CaMOCTOSTENILHO (OPMYIMPOBATh M aKTyalU3UpOBaTh IpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMETPhl U KPUTCPUU UX NOCTHUIKCHUAA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMATPHUBACMBIX (1)I/ISI/I‘-I€CKI/IX SABJICHUAX

pa3palaThIBaTh IUIaH pPelIeHUs MPoOIeMbl C YUETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHbIX
Y HEMaTepHaAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCEKTUBLI B JCATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PE3YJIIbTATOB ICIIAM,
OLICHUBATHL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPJAMHHUPOBATh M BBINONHITH pPabdOTy B YCIOBHSIX pPEATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH TOHSATHUSMU U METOJAMH (PU3NUIECKOM
HaYKU;

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICNOBATEIbCKOW U TPOCKTHOH IEATEIBHOCTH B 00JIACTH
(GU3UKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIIFHOMY TIOMCKY METO/IOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMYHBIX METO/IOB TTO3HAHHSI,

BIIQJICTh BUJAMH JCATEIHHOCTH TO IOJTYYCHHIO HOBOTO 3HAHUWS, €r0 HHTEPIPETalluH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3lIMYHBIX Y4YEOHBIX CHTyallMsX, B TOM YHCIE TIpU
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJIM3WpPOBATh 3a7ady, BBIIBUTATH
TUIOTe3y €€ pelleHMs, HaXOJWUTh AapryMEHThI JUIS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHHIA,

3a/1aBaTh apAMETPBI U KPUTEPHUU PELICHUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YyJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIC 32/1a4M B 00Pa30BATEIBHON e TEIIEHOCTH, B TOM
qrclie PU U3YYeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTh 3HAHUS MO PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUruHaJIbHbBIC ITOAXOAblI U PCIICHU A,

CTaBUTh HpO6J’IeMI>I " 3a71a4u, JOIMYyCKAOIHUE aAJIbTCPHATUBHBLIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIaJICTh HaBBIKAMU IOJIy4yeHHs] MHGOpMaLUU (U3UUECKOro COJEpKAHUS U3 HCTOYHHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, aHAJINW3, CHCTCMATH3alUI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJIOB U ()OPM IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIB30BAaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aJad C COOJIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 6€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEpXkKaHMUA B PA3NUYHBIX (opMmMaTax ¢ Y4ETOM

Ha3HayeHus: WHGOpPMalUMKW M UEJNEeBOM ayAUTOPHM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISAITH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(IIMKTHI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C MCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB;

IMOHUMATb U UCITI0JIb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ n HH,I[HBI/I,HyaHBHOﬁ pa6OTBI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AECUCTBUM C y4yETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LIE€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPJIAWHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM

MHEHHUU Y4aCTHUKOB, 06CY)K,I[aTB PE3YyIbTaThl COBMECTHOM pa6OTBI;

OIICHMBATh KaYECTBO CBOETO BKJIaJla M KaKJIOT0 Y4aCTHHKA KOMaHbl B OOIIUN pe3yibTatr
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IMPOEKThI, OLEHUBATh WUJIEU C TMO3ULUUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYWICCTBIATL IIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHUEC B PA3JIMYHBLIX CHUTYyallUAgX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOATCIIBHO OCYHICCTBIIATL IMO3HABATCIIBHYIO ACATCIIBHOCTH B obnacTu (1)I/I?,I/IKI/I )51
ACTPOHOMMUHU, BBIABJIATH HpO6J’IeM]':>I, CTaBUTh U Q)OpMYHI/IpOBaTB COOCTBEHHBIC 3aaa4uu;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PELICHUSA PACUETHBIX M KA4E€CTBEHHBIX 3aJady, ILIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHMI;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO DSPYIUIMH B 007acTH  (DHU3UKH,
MOCTOSTHHO IMOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTb OLICHKY HOBLIM CHUTYyallUsAM, BHOCHUTHb KOPPCKTHBBI B JACATCIBbHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIISAM;

BJIaJACTh HaBbIKaMU M03HaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HeﬁCTBHﬁ
N MBICJIMUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHHUIO;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTAaTOB AEATEIBHOCTH;

IPUHUMATh ce0s, IOHMMAasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIHOCTH;

IpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKU.

B mporecce mocTmkeHus TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPaMMBI IO (pU3HKe IS
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

HHTCIICKT, npez[nonaralomnﬁ C(i)OpMI/IpOBaHHOCTI:ﬁ

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh OHUMATh CBOE SMOIMOHATBLHOE COCTOSHUE,
BUJICTh HAMIPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOperyJImpoBaHus, BKJIIOYAarOIIcro CaMOKOHTPOJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTb 3a CBOE IIOBCACHUC, CIIOCOOHOCTD a[alITUPOBATLCA K OMOIMOHAJIBbHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OBITh OTKPBLITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKECHHIO L€ M YCHEXYy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHNCTBOBATh HCXO/s U3 CBOMX BO3MOKHOCTEH;

OMIIaTHUU, BKHIOanOHleﬁ CIIOCOOHOCTH ITOHHMATh OSMOIHNOHAJIIBHOC COCTOAHUC [IPYIUX,
YUYUTBIBATH €TI0 IIPHU OCYIICCTBJICHUU 06H_ICHI/I}I, CITOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS C APYTMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTbh KOHQIUKTHI.

IIPEJ/IMETHBIE PE3YJIbTATbHI

K koniy oOyuenus B 10 kiacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JEMOHCTPHUPOBATh HA MPHUMEpaxX Pojb U MECTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;



YUUTBIBATh TPaHMIBI MPUMEHEHMs] HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepuaibHast
TOYKa, MHEpLHalbHas cucTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENU
CTPOCHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3apsi] IPU pELICHUU
bu3nyeckux 3anay;

pacnio3HaBaTh (U3MUEcKHe sBJICHHS (TMPOIECChl) U OOBSCHITh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYCCKONW TEOPUH CTPOCHHUS BEINECTBA M AJICKTPOJMHAMUKU:
pPaBHOMEPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBH)KEHHE, CBOOOJHOE TMaJeHUE Tell,
JIBUKCHHE TI0 OKPYXXHOCTH, WHEpLUs, B3amMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKCHUE, CTPOCHHME KUIKOCTEH W TBEPABIX Tes, M3MEHEHHE 00bEéMa Tel MPHU HArpeBaHUU
(oxJTaxJIeHHN ), TEIUIOBOE PaBHOBECHUE, MCIIAPEHHE, KOHICHCAIIHSI, TUIABJICHUE, KPHUCTAJUIN3AIIHS,
KUIICHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHHE JABJICHHUS ra3a NpPU €ro HArpeBaHUH B 3aKPHITOM
COCyJIe, CBSI3b MEXJAY IapaMeTpaMHu COCTOSHHS Ta3a B H30Mpoleccax, 3JICKTPU3ALMs Tel,
B3aUMOJICHCTBHUE 3aps/IOB;

OIMUCBIBATh MCXAaHUYCCKOC ABHXXCHUC, HCIIOJIB3YA (bl/IBI/I‘leCKI/IC BCJIIMYMHBI: KOOpAWHATA,
MyThb, NCPEMCIUICHUEC, CKOPOCTh, YCKOPCHUEC, MacCCa TECja, CUJId, UMITYJIbLC TCJId, KHHCTHYCCKAaA
OHCPIruA, IMNOTCHLUAJIIbHAA OJHEPIUA, MCXaHHMUYCCKasa pa60Ta, MCXaHHUYCCKasA MOIIHOCTbL; IIpU
OMMMCAaHUMW MPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMLBICJI HUCIOJB3YEMBIX BCIMYMWH, HX
0003HaYEHUS U CAWHHNIIBI, HAXOAUTH (I)OpMy.]'IBI, CBA3BIBAOIINEC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY
C ApYTvMMHU BCINYHNHAMU,

ONMCHIBATh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas SHEprus
XA0THYECKOT0 JIBM)KEHUSI MOJIEKYJ, CPEIHEKBAJIpaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrusi, padoTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM ITPABUIILHO TPAKTOBATh (PU3UYECKUI CMBICI UCHOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHUIBI, HAXOJUTHb (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA WM JJIEKTPUUYECKUE SIBICHHUS
(mpotiecchl), UCHONB3YST (GUBNYECKUE BEIWYUHBL: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOe MOoJe,
HanpsDKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IIOTEHLUMAJOB; IIPU OINUCAaHUU IPaBUIBHO
TPAKTOBATbH @HSHHGCKHI}’I CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust u CIAUHUIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUYUHAMU;

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, UCHOJIb3yd (PU3NYECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro TtsaroteHus, |, Il u 11l 3akonst HploToHa, 3aKOH CcoOXpaHEHUs
MEXAHUYECKON dHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHJI, IIPUHIUI
paBHOMpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOrO 3apsijia, 3akoH KylloHa, mpu 3TOM pas3indarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

00BSICHATH OCHOBHBIC NIPUHIUIIBI JEHUCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3iandaTtb YCIOBUA UX 0€30IaCHOr0 HCIOIL30BaHUS B HOBCC}IHGBHOI\/'I KU3HU,

BBITIOJHATE OKCIIEPUMCHTBI IO HCCIICAOBAHUIO q)HSH‘IeCKI/IX SIBJICHUA U IponeccoB C
UCTIONIB30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEpEHWi, TMpu dSToM  (HOpMyIHpOBaThH
npobnemMy/3amady W TUMOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI;



OCYILLECTBIIAATh MNpPSIMbIE M KOCBEHHbIE H3MEPEHUs (QU3UYECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBII CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJICIOBATH 3aBUCUMOCTH MEXTy (PH3NICCKUMU BEIIMYMHAMHE C UCTIOJIB30BAHUEM TIPSIMBIX
U3MEpPEHHl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOIYYEHHOMN
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHUAEC TaOMuI, W TpaduKoB, AenaTh BBIBOABI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOTO0 OJKCIIEPUMEHTa, YUeOHO-UCCIICOBATEILCKOH UM MPOCKTHOW JESATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pewath pacu€THbIE 3aJayd C SIBHO 3aJJaHHOM (U3MUYECKOM MOJENbI0, HCHOJb3Ys
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHsI 3a7jaudl BEIOUPATh (PU3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEIMUHHBI,

peliaTh KauyecTBEHHbIC 3a/layM: BBICTpAMBaTh JIOTHUECKU HEMPOTUBOPEYMBYIO IIETIOYKY
pacCyXJI€HHI C OMOPO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS,

UCTIONB30BaTh TIPH  pEIICHHH Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, TOJYYCHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh M10JIy4aeMyt0 HH(POPMALHUIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAaHWSA 1O (HU3MKE B TIOBCETHEBHOW JKHU3HU JUIS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3/I0POBbsI U COOJIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIE C BBIMOJIHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, INIAHUPOBATh PaboTy
TpymIibl, palydOHAJIBHO PpPacnpeacisiTb 00sI3aHHOCTH " IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlMsX, aJICKBATHO OICHWBATH BKJIAJ KaXJIOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHHE paccMaTpUBaeMOil POOIEMBI.

K xonny oOyuenust B 11 kJiacce nmpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEeMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUYECKOH
NeSITebHOCTH JIF0/1eH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUYUTBIBATE TpaHUIBl NPHUMCHCHUSA HU3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOI[GJ'ICﬁI TOYCYHBIN
BJ'IGKTpI/I'—IeCKI/II\/'I 3apsan, Jyd CBETa, TOYCYHBIN HCTOYHHK CB€Ta, dacpHad MOJCJIb aroMma,
HYKJIOHHas MOJCJIb aTOMHOTO fAJpa IpUu pCIICHUN (bI/ISI/ILICCKI/IX 3aga4,



pacno3HaBath (U3MYECKHE SBICHUS (IPOIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKHA U KBAHTOBOW (PM3HMKH: DIIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC Z[eI>'ICTBI/I$I TOKa, B3aI/IMO,[[€I\/JICTBI/Ie MAariuToOB, OSJICKTPOMAarHuTHasA
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi Ha MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejomiieHue, uHTepdepeHus, IUudpaknuus W TOJSIpU3alUs CBETa, JUCIEPCUs CBETa,
doroanekrpudeckuii 3¢ dekt (pororddekr), CBeTOBOE JaBlieHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OINKCBIBATh M3Y4YEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AJIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIUYHBIX CPEl) U 3JIEKTPOMArHUTHbIE SIBJIECHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHM 3apsijl, cuja TOKa, DSJIEKTpPUYECKOoe
HaIpsKEHUE, JIEKTPUYECKOE COIIPOTUBIICHHUE, PA3HOCTD IIOTEHIIMAJIOB, dJIEKTPOABUKYILAS CHJIA,
paboTa TOKa, MHIYKLIMS MarHMTHOro mousid, cwia Amnepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoseOaHui B
K0JIeOaTeNbHOM KOHTYpE, 3apsi/l U CUJa TOKa B MPOLIECCe TapPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoyieOaHul, (POKYCHOE pACCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPH OMUCAHWU IPABHILHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJB3YEMbIX BEIMYUH, HUX OO0O03HAUYEHUS M EJUHMLIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

ONKCBHIBATh M3yYCHHBIC KBAHTOBHIC SIBICHHS M TPOLECCH], HCHOIB3ysd (U3NIECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
IOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX O0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BEIUYHMHBI;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO U IApaJUICIbBHOTO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JIKoyms—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHIAYKLWH, 3aKOH
IPSIMOJIMHEMHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OMHmITEeHHa Ui (oTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUECKOrO 3apsija, 3aKOH COXpPaHEHUs
MaccoBOI0 4YMCJIa, MOCTynatel bopa, 3akOH paguOaKTUBHOIO pacnajaa, Mpu TOM pa3iIndaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpa)KEHUE W YCIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpe/eNATh HalpaBICHWE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJI NMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U ONUCHIBATH H3o6pa>1<eHHe, CO31aBacMoOC IJIOCKUM 3CPKAJIOM, TOHKOM JII/IH301>'I;

BBITIOJHATL OKCICPUMCHTBI IO HMCCIICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U mponeccoB €
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHUH: Tpu ITOM  (POpMyIUpOBaTh
npobnemMy/3ajady W TUNOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE HM3MEPEHUs (DU3MUECKUX BEIUYUH, IMPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO HM3MEPEHHS W WCIOJIb30BAaTh H3BECTHBIE METOJbI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;



HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BeIMYMH B BHAEC TaOMUI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
HCCJIEI0BAHMS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 OIKCIIEPUMEHTa, YUeOHO-UCCIICOBATEILCKOH M MPOCKTHOW JESATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOro 000PyAOBAHNUS;

pemiate pacuéTHbIE 3aJauyud C SBHO 3aJaHHOM (U3MYECKON MOJeNblo, HCHOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIICNIATH (PU3NYECKUE BEIMUMHBI U (POPMYIbl, HEOOXOIWMBbIE s €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHEI,

pemiath KauyeCTBEHHbIC 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIEMIOUKY
paccyXJICHUM ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SBIICHHUS,

UCIOJIb30BaTh IPU pEHIEHWH YYeOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

00BACHATH IMPHUHIUIIBI HeﬁCTBHﬂ MallluH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB, pas3iniaTb
YCJI0BUA UX 0e30IaCHOTO HCIOJIL30BAHUS B IIOBCEIHEBHOM KHN3HH,

NPUBOJUTH TPUMEPHI BKIIA/Ida POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHHA 110 (1)I/I3I/IK€ B IIOBCCHHCBHOM JKHM3HHM JJIA
obecneyeHns 6€30aCHOCTH IIpu O6paH_[eHI/II/I C an6opaMH U TCXHHUYCCKHUMHU YCTpOﬁCTBaMH, JIA
COXpPaHCHUA 310POBbA U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOT'O IMMOBCICHUA B OKp}’)KaIOHIGI\/'I cpeac,

paboTaTh B IPYIIIE C BHITOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBAaTh paboTy
IPYMIIbI, PALMOHATIBHO PaCTIpeIEisATh 003aHHOCTH U IUTAHUPOBATH JESATEILHOCTD B
HECTaHJAPTHBIX CUTYALMsIX, I€KBaTHO OLIEHUBATh BKJIAJ KaXJ0T0 U3 yYaCTHUKOB IPYIIIHI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.



2. Copep:xanue y4eOHOr0 mpeaMera.
10 KJIACC
Pa3nen 1. ®u3nka 4 MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o mpupone. Hayunble MeToabl MO3HaHUS OKpysKarouero mupa. Ponb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (u3nyeckux sBieHuil U nporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpHH. | paHUIIbl TPUMEHMMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmwxkeHHe. OTHOCHUTEIBHOCTh MEXaHWUYeCKoro JBmkeHusa. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHas CKOpPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TepeMEIIeHU 1
CJIOKEHHE CKOPOCTEH.

PaBHOMepHOe U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUKCHUC. Fpaq)I/IKI/I 3aBUCHUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHU:, ITYTU U NCPCMCIICHHU A MaTepHaHBHOﬁ TOYKHU OT BPEMCHH.

CBoOoHOE majieHune. Y ckopeHne cBOOOTHOTO Ma/ICHHS.

KpuBonuneiiHoe nBukeHHE. JIBH)KEHHE MAaTEpUAlIbHOM TOYKH II0 OKPYXKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue YCTpOﬁCTBa U TPAKTHYICCKOC TNTPHUMCHCHUC: CIIUMAOMCTP, ABUIKCHUC
CHapsA 0B, HCIIHBIC U peMéHHLIe nepeaavn.

Llemoncmpayuu

e Mopenp cucteMbl OTCYETA, WUIIOCTPAMS KHHEMAaTHUYECKUX XapaKTEPUCTUK
JIBIDKCHUS.

o IIpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

o [lagenue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTRE.

o HaOmonenune paBWXKeHHs Tena, OPOLIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

o U3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

e Hampasnenue ckopocTu npu ABMKEHUU IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

e l3ydyeHue HEPAaBHOMEPHOIO JBHXKCHHMS C LEIbI0 ONPENEICHUS MIHOBEHHOMN
CKOPOCTH.

e lccnenoBaHue COOTHOLICHMS MEXKIAy NyTSIMH, IPOMACHHBIMA TEJIOM 34
MIOCJIEIOBATEIbHbIE pPaBHBbIE IPOMEXYTKHM BPEMEHHM IMPU PABHOYCKOPEHHOM
JBHKEHHUU C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

e l3ydyeHue IBMKEHUS IIApUKA B BA3KOM KHUIKOCTH.

o N3yuenue nBUXKEHUS Teja, OPOLICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocuTensHOCTH ['amunes. Ilepseiii 3akoH HeroTona. MHepuuaibabie CHCTEMBI
oTCcuéTa.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeioTona s
MartepuanbHoOi Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxecty. IlepBas kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buasl TpeHus: (mokosi, ckojbxeHus, kaueHus). Cuia Ttpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIEHUS
NP IBUKCHUH TeJIa B KUJKOCTH WM rase.

[TocTynaTenpHOE M BpallaTelIbHOE ABHKEHHE a0COJIIOTHO TBEPJAOTO TeEA.

MoOMEHT cHIBI OTHOCHTEIBHO OCH BpameHusa. [lmedo cuiibl. YciaoBus paBHOBECHS
TBEPAOIO TeIA.

Texumueckne yCTpOﬁCTBa N MPAKTUYCCKOC TMPUMCHCHHUC: IMMOAIIMITHUKH, AOBHKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Llemoncmpayuu

e SIBneHue nHEpIMH.

e (CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEII.

e Bropoii 3akoH HeroToHa.

e U3smepeHnue cui.

o CloxeHue Cuil.

e 3aBHCHUMOCTb CHJIBI YIIPYT'OCTH OT Je(OpMalnu.

e HesecomocTs. Bec Tena nmpu yCKOpeHHOM NMOIBEME U MAJICHUU.
o (CpaBHEHHE CUJI TPEHMSI TOKOSI, KAUEHUS U CKOJIBKEHHUS.

e VYcnous paBHOBecHs TBEPAOro Tena. Buasl paBHOBeCHS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

e U3yuenue nBukeHUs Opycka 10 HAKJIOHHOM MIOCKOCTH.

e HccnenoBanue 3aBUCHMOCTH CHJI  YOPYTOCTH, BO3HUKAIOIIUX B TMPYXKUHE H
pPE3MHOBOM 00pasiie, oT X AedopMaru.

e HccnenoBanue ycinoBuii paBHOBECHS TBEPJOTO TeJla, UMEIOIIEr0 OCh BPALCHHUS.



Tema 3. 3aKoHbl cCOXpanenusn 6 mMmexanukKe

HMnynbc MaTepuallbHON TOYKH (Tela), CUCTEMBl MaTEpUAJIbHBIX TOUYEK. MIMITynbC Cuilbl U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckas OHEPIrusa MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHHH KHHETHYECKOM
OHCPIUM.

[Notenumanbuas sueprus. [loreHnnansHas sHeprus ynpyro 1eGopMiUpoBaHHON TPYKHUHBL.
[TorennmanbHas SHEPrus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTGHL[I/IaJIBHbIe 1N HCIIOTCHUHAJIBHBIC CHUIJIBI. CBs3b paGOTbI HCIIOTCHUHAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMISCKOM OHCPIrur CUCTEMBI TCII. 3aKkoH COXpAaHCHUA MEXaHUYEeCKOMH OHCPI'Uu.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

e 3aKOH COXPaHEHUS UMITYJIbCa.
e PeakTuBHOE IBUXKECHUE.
o [lepexon moTeHIIMATBFHON YHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

e 3ydyeHue aOCOIOTHO HEYIIPYTOTo yJaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

e lccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHWEM MEXaHWYECKON YHEPTUU Teja Ha
MIpUMEPE PACTIKEHUS PE3UHOBOTO HKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OcCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nBmwxkenue. Huddys3ums. Xapaktep IBIKEHHUS U B3aUMOJEHCTBUSI YaCTHIL
BelecTBa. MoJenu CTPOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pazMmepbl moisiekyn. KosmuecTBo BemiecTsa.
[TocTostnHas ABorajpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienbcus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHYECKOW TEOpUH
ueanbHOrO Tra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeJHedl KHHETHYECKOW HSHEpruu
TEIJIOBOTO JIBM>KeHMs dactull rasa. [llkama temneparyp KensBruHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompouecchl B UACaIbHOM Ta3e C



MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe MpeIcTaBiICHHE U30IIPOILIECCOB: U30TEpMa,
n30x0pa, n3obapa.

TexHUYeCKHEe yCTPOMCTBA U IPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

e OmnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOCHHME BELIECTBA, (hoTOrpapuu MOJIEKYI
OpPraHUYECKUX COCIMHEHUH.

e OnbITel O AU(PPY3UH KUAKOCTEH U Ta30B.

e Mopenb OpOyHOBCKOTO JBUXKEHUS.

e Mogens onbita lltepHa.

e OnbIThl, 10Ka3bIBAIOIIUE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOJCHCTBHUS.

e Mogens, WIUTIOCTPUPYIOLIAst IPUPOTY AABICHHS ra3a Ha CTEHKU COCY/Ia.

e OnbITel, WUIIOCTPUPYIOLIME  ypaBHEHHE  COCTOSHMS  WJACaJIbHOIO  rasa,
U30TPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

o OmnpezneneHne Macchl BO3lyXa B KJIIACCHOH KOMHATe Ha OCHOBE M3MEpEHUH 00BbEMa
KOMHATBI, IaBIICHUS U TEMIIEPATyphl BO3yXa B HEMH.
e HccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpaMH COCTOSIHUS Pa3pesKEHHOTo rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHaMuyeckas cucreMa. BHyTpeHHss 3Heprusi TepMOAMHAMHUYECKOM CHUCTEMbI U
crocoOb! e€ uzmeHenus. KonnyectBo TemioTsl U padoTta. BHyTpeHHsIs1 3HEpryus 0AHOATOMHOIO
ujeanbHOro ra3za. Busel Temonepenauu: TeMIoONpOBOIHOCTb, KOHBEKLUS, U3TydeHHE. Y IelIbHas
TEIIOEMKOCTb BellecTBa. KoanuecTBo TeNmaoThl Ipu Temjionepeaaye.

[TonsstTue 00 agmabatHoM mpouecce. [lepBblif 3axkoH TepMmoauHamuKku. [IpumeHeHue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTOpOﬁ 3aKOH TCpMOJNHAMHKHU. H606paTI/IMOCTB IMponecCcoB B IIpHUpPOAC.

TenoBeie MamuHbL. [IpyHIMIBI AelicTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus S3HEpIUU B
TeroBbIX MamuHax. Koadduuuent nonesHoro aeiictBus teruioBoi mammusbl. Lukn Kapho u
€ro KO3 QUIUEHT MMOJIE3HOTO AEHCTBHSI. DKOJOTHYECKHE MPOOIEMbI TEINIOHEPTETUKH.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Llemoncmpayuu

o lI3MeHeHHe BHYTpEHHEHW HHEpruM Tejla MpPU COBEPLICHUH PabOThI: BBUIET MPOOKHU
U3 OYTBUIKM TOJI JEMCTBHEM C)KaTOro BO3[yXa, HarpeBaHHe 3(upa B JaTyHHOU
TpyOKe myTEM TpeHus (BUAECOIEMOHCTPALINS).

o V3MeHeHMe BHYTpEeHHEH dHEprUH (TeMIIepaTyphl) Teja MpU Terionepeaaye.

e OmnbIT 10 aAMa0aTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

e Mogenu mnapoBoi TypOMHBI, JBUTATENs BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO
JIBUTATEJIS.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
e l3MmepeHue yaelbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvt

[TapooOpa3oBanue u koHAeHcanus. Vicnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO3/ayXa. HacelmeHHbli map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmyeckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepualyibl. [lnaBneHue u Kpucrammzanus. Y IeiabHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuuyeckue ycTpoiicTBa M MPAKTHMUECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJlOpUMETpP, TEXHOJOTUU TMOJIYyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

e (CBoiicTBa HACHIIIIEHHBIX MTAPOB.
e Kunenue npu moHUXEHHOM J1aBIICHUU.
e CrnocoObl U3MEPECHHS BIAYKHOCTH.
e Halmronenue HarpeBaHus U MIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
e JleMOHCTpanus KpUCTAJLIOB.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
e l3mepeHne OTHOCUTENHHOM BIAYKHOCTH BO3/yXa.
Pasnen 4. dinekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

OnexkTpusauust TeNl. OIEKTpUYeCKMH 3apsn. JlBa BHJA JIEKTPUUECKUX 3apsJIOB.
ITpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS HIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue  3apsnoB.  3akoH  Kymona. TodeuHslld  2lE€KTpUUYECKHH  3apsn.
Onekrpuueckoe mnone. HanpsokéHHocTh anexTpuueckoro mnods. [lpuHuun cynepno3unuu
JNEKTPUYECKUX MOJeH. JINHUKA HANPSYKEHHOCTH 3JIEKTPUYECKOIO MOJIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  ITOJIA. Ilorenuman. Pa3HOCTP NOTEHIIMAIOB.
HpOBO,Z[HI/IKI/I " JUIJICKTPUKHU B DJICKTPOCTATUYICCKOM IIO0JIC. I[I/IBJICKTPI/I‘-ICCKH.}I MMPOHUITACMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOT0 KOH/IEHCaTopa.

TexHu4eckne ycTpONCTBa M IPAKTHUYECKOE IPUMEHEHHE: DJJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3€MJIEHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIN IPUHTED.



Jlemoncmpayuu

e  YCTpOMCTBO M IPUHIIUI IEUCTBUSA JIEKTPOMETpA.

e BsaumopnelicTBHE HA3JIEKTPU30BAHHBIX TEIl.

e DIEKTPUYECKOE I10JIE 3aPKEHHBIX TEIl.

e [IpoBOJHUKH B 2JIEKTPOCTATUYECKOM IIOJIE.

e DIEKTPOCTaTUYECKAs 3aILUTA.

e JIMDJIEKTPUKH B 3IEKTPOCTATUYECKOM II0JIE.

e 3aBHCHUMOCTb IEKTPOEMKOCTU IUIOCKOTO KOHJEHCATOpa OT IUIOINAAM ILIACTHH,
paccTOSHUA MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apspKEHHOT0 KOHJIEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
e l3MmepeHue 31€KTPOEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmoannuwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPUUYECKOro Toka. MCTOYHMKHM TOKa.
Cuita Toka. [1ocTOSSHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

SJIGKTpI/ILICCKOG COIIPOTUBJICHHC. Y aennHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJIGIIOBB.TGJH)HOG, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOJHHNKOB.

Pa6ota anexkTpuueckoro Toka. 3akoH [xoymns—JIenna. MOMHOCTD 371EKTPUIECKOTO TOKA.

DIIEKTPOABUKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1st
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

3H€KTpOHHa$I IMPOBOAMMOCTD TBép]:[BIX METaJIOB. 3aBUCUMOCTh COIIPOTUBJICHUA METAJIJIOB
OT TCMIICPATYPBhI. CBerHpOBOI[I/IMOCTB.

ONEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPHUMECHass MHPOBOJUMOCTh MOJTYHPOBOJHHKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpaXx M pacijiaBaX »dJIEKTPOIHUTOB. DJEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DnexkTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
IIna3zma.

TexHu4eckue yCTpoiCTBa U MIPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, ODJIEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKYyMHBIH  JHOA, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN JUOJ, TAJIbBAHUKA.

Llemoncmpayuu



e 3mepeHne CHIIBI TOKA U HANIPSDKCHUS.

e 3aBUCHMMOCTb CONPOTHBIICHUS LWINHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAIM IIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

e (CMEIaHHOE COEIMHEHNE IIPOBOJHUKOB.

e Ilpamoe wu3MepeHue dnexkTpoABMXKywed  cuinbl.  Koporkoe — 3amblkaHue
raJIbBAHUYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

e 3aBUCUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

e IIpoBOOMMOCTB NEKTPOJIUTOB.

e lckpoBoil pa3psa U IPOBOJAUMOCTb BO3/1yXa.

e OIHOCTOPOHHSS IPOBOAUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

e l3ydeHue cMeNIaHHOTO COCAMHEHUS PE3UCTOPOB.

e U3MepeHne »HIEKTPOABIKYLIEH CHJIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHBIICHUSI.

e HabGmoaenue smekTponusa.

MemnpenMeTHHe CBA3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kilacce OCYyLIECTBISETCS C y4€TOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKM, OHOJIOTHMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJIUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMbl  ypaBHEHUH, JuHeiHHas (QyHKUus, mapabona,
runepOona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHl M WX MPOEKIMH HAa OCHU
KOOPJIMHAT, CJI0KEHNUE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBI)KEHUE B JKUBOW mpupoje, Juddysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHUC BCHIECCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOIMCTBA TBépI[I)IX TECII, )KI/II[KOCTGI\/’I U Tra3oB, JJICKTPHYCCKUC
CBOMCTBA MCTAJUIOB, DJICKTPOJIUTUYCCKAA AUCCoUalud, raJiBaHUKa.

TI'eoepaghus: BNaxKHOCTh BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHHs HMIIYyJIbca B TEXHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTAaTHYEeCKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaJIbBAHUKA.






11 KUIIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrositHHBIE MarHuThl. B3auMoOIeHCTBHME INOCTOSIHHBIX MAarHUTOB. MarHuTHoe noJe.
Bekrop marauTHONM MHAYKIMU. [IpuHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIuK. KapTiHa TMHUM MarHUTHOM MHAYKLUU TOJIS IIOCTOSIHHBIX MArHUTOB.

MarnutHoe 1nose NpoBOAHMKA C TOKOM. KapTHHa JMHMA MHIYKIHMHW MarHUTHOTO IOJIS
JUIMHHOT'O HPSIMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Monaynb M HampaBlieHHe. JIBMKEHUE 3apsHKEHHOM YacTUIIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

SIBieHME HNEKTPOMArHUTHOM HHAYKIHMH. [lOTOK BeKTOpa MAarHUTHOW WHAYKIIUU.
DNEKTPOABMKYIIAs CUJla MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKiuu dapajes.

BI/IXpCBOC QJICKTPHUUYCCKOC II0JIC. QHCKTpOI[BI/I)Ky'H_IaH Cujla HMHAYKIUU B IIPOBOJHHKCE,
ABVOKYIIEMCS MMOCTYIATCIIBHO B OAHOPOJHOM MArdHuTHOM IT0JIC.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.
OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTPOfICTBa U HOPAKTHYICCKOC TPHUMCHCHHEC: IIOCTOAHHBIC MAIrHUTHI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIIHUOHHAA I1CYb.

Llemoncmpayuu

e OmnsIiT Opcrena.

e OTKJIOHEHHE 3IEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

e JIuHUM MHIYKIMU MarHUTHOTO TIOJISL.

e B3saumopnelcTBUE IBYX IPOBOJHUKOB C TOKOM.

e Cwuna Ammepa.

e JlelictBue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIATA.

e JSIBJIEeHME PNEKTPOMArHUTHOW HHIYKLIUH.

e IIpaBuno Jlenna.

e 3aBUCUMOCTb JJIEKTPOJBWKYIIEH CHJIBI HMHIYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O IIOTOKA.

e JSIBnEeHHME CAMOMHIYKIIHH.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

e l3y4eHue MarHuTHOIO I10JIS KaTYIIKU C TOKOM.
e HccnenoBanue nelicTBHS MOCTOSHHOIO MArHUTa Ha PAMKY C TOKOM.
e lccnenoBanue sIBICHUS JIEKTPOMArHUTHON UHAYKIUH.

Paznen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble Ko1e0anus

Konebarenbnass cucrema. CBOOOAHBIE MeXaHMUYECKHe KonebaHus. [ apMoHHMYecKHe
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHyeckuii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjieOanui. IIpeBpaienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbublii koHTYp. CBOOOAHBIE OSJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJIeOATEIbHOM  KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS YHEPTUH B HACAILHOM KOJIeOATEIbHOM
KOHTYpe.

[IpencraBiaeHue o 3aTyxaroUMx KojieOaHUsIX. BbIHYy)XJeHHbIE MeXaHUYeCKHUe KoJjeOaHHs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tlepemennblil Tok. CHHYycOUMAANbHBIN NepEeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IIpousBoacTBo, mepemadya W MOTPEOJIICHUE DICKTPUUYECKON SHEPTHH.
DKOJIOTMYECKHE PHCKH TPH TPOU3BOACTBE JIIEKTpOdHepruu. KynbTypa wucCmonbp30BaHuUs
DJIEKTPOIHEPTHU B TTOBCETHEBHOM JKU3HH.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE IPHUMEHEHHME: DIIEKTPUYECKUM 3BOHOK,
TeHepaTop IMEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIepeaay.

Llemoncmpayuu

e HccnenoBanue mnapaMeTrpoB —KoyieOaTenbHOM  cHUCTEMBbl  (NIPYXUHHBIA — WIIH
MaTeMaTUYECKUN MasTHUK).

o HabGmonenue 3aTyxarwmmux KojaeoaHuil.

e HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJEOAHU.

o HabGmonenue pe3onanca.

o CBOOOAHBIE ITEKTPOMArHUTHBIE KOJIEOaHUSI.

e OcuuuiorpaMmbl (3aBUCUMOCTH CHUJIBI TOKa M HaIpsDKEHHUsS] OT BpPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

e Pe3onanc mpu  mOCIENOBAaTENIbHOM  COEJUHEHHUHM  PE3UCTOPA,  KATYILIKH
MHAYKTUBHOCTH M KOHJEHCATOPA.

e Mopens TMHUHU ANEKTpPONIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



e lccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOeOaHM Tpy3a Ha HUTHU OT JJTMHBI
HUTH U MacChl rpysa.

e lccnenoBanue mepeMEHHOTO TOKAa B IEMH W3 MOCIEIO0BATEIBHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmMHbvle 60JIHb

Mexanudeckre BOJIHBI, yCIOBHS pacipoctpaHenusd. [lepuon. Ckopocts pacnpocTpaHeHuUs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CJIOBUS M3JIy4EHMs 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOi BosHe. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoMJIeHHe, moisipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. IIpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHu4yeckue ycTpoCcTBa M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JUArHOCTMKA B TEXHUKE W MEAULMHE, pajap, paguoOnpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

e (OOpa3zoBaHue U paCIPOCTPAHECHHE TTOMIEPEUHBIX U MPOOJIBHBIX BOJIH.

o Konebmomeecs Teno Kak HCTOYHUK 3BYKa.

o HabmoneHue oTpaxeHUs U MPETOMIICHHS MEXaHUIECKUX BOJIH.

o Habmopaenue narepepeHInN 1 TUPPAKIUU MEXaHUYECKHX BOJIH.

e 3BYKOBOI pe30HaHC.

o HaOmoneHue cBs3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOW U 4acTOTOM
Kosie0aHui.

o HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, IPEOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHEHOE pacIpOCTpaHEHUE CBETA B OJJHOPOJHOM cpere.
JIyud cBeta. ToyeuHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUH B IUIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akOHBI TNpPETOMIICHHS cBeTa. AOCONIOTHBIM IOKa3aTenb
npenomienusd. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBIl yroa INOJMHOTO BHYTPEHHETO
OTpaKEHUS.



Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

ColOuparomme u pacceuBaromye JIuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsSHHE WU
ONTHYECKas Cujia TOHKOM JIuH3bl. [locTpoeHne n3o0pakeHuil B COOMPAIOIIUX U PACCEUBAOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBast ontuka. Uatepdepenuus cBera. KorepeHTHbIE HCTOUYHUKH. Y CIOBHA
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakiuuonHas pemérka. YciaoBHe HaONIOAEHUS TIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudeckne yCTpOWCTBa M MpaKTHYECKOE NpPHUMEHEHHEe: OYKH, Jyma, (oToammapar,
IPOEKLIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AUQPpPaKIMOHHAS
peIETKA, IOJIAPOnL.

Jlemoncmpayuu

o IlpsmonuHeilHOe paclpoCTpaHEHHE, OTpPaKEHHE U  IPEJIOMJIICHHE CBETa.
OnTuyueckue npudopsI.

o IlonmHoe BHyTpeHHee oTpaxkeHue. MoJienb CBETOBOA.

e HccnenoBanue cBOMCTB U300payKEHUH B JIMH3AX.

e MoJenu MUKpPOCKOIIA, TEJIECKOIA.

o Habmonenue narepdepennnu cera.

e HaOmonenue nudpakiuu ceera.

e HabGmonenue nucrnepcuu cBera.

o [TlomyyeHue ciekTpa ¢ HOMOIIBIO IPU3MBI.

o Tlonydenue criekTpa ¢ MOMOILIBI0 JUPPAKIIUNOHHON PEIIETKHU.

o HaGmonenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
e N3MepeHue nokaszaTens NpeaoMIIEHUs CTEKIIA.
e HccnenoBanue CBOMCTB U300paKEHUH B JIMH3AX.
e HabGmonenue nucrnepcuu cBera.
Pa3nen 6. OcHOBBI crieUATbHONH TEOPUH OTHOCHTEILHOCTH
['paHubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHUKHU. llocTymarel cnenuanbHOW Teopuu
OTHOCUTEIIPHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BaKyyMme, MPUHIHUII
OTHOCUTEIHLHOCTHA DHUHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILICHUE JITTUHBI.

SHCpF WA U UMITYJIBC pCHHTHBHCTCKOﬁ JacTUulbI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTHUs OKOSL.



Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHEprUM (POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYIIbC
dboToHa.

OtkpeiTue u wuccienoBanue Gorodddekra. Omnbitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.

Hasnenue ceera. Onbrtsl [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.

TexHuYecKue yCTpOMCTBA M TPAKTHYECKOE NpPUMEHEHHE: (OTOIIEMEHT, (OTOIATUHK,
COJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
o ®oT03(h(eKT Ha ycTaHOBKE C IIMHKOBOW MIACTUHOM.
e HccnenoBanue 3akoHOB BHemIHEro ¢hotodddekra.
e (CseTomuon.
o ConHeuHas OaTapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
Mozenb atoMa. [Tocrynarsl bopa. M3nyuenue u normnoieHne GOTOHOB HpHU MEPEXOAE aToma C
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnektpoB. CHekTp YpOBHEHl 3SHepruu aroma
BOJIOpOJA.
BousiHoBgIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopmyckyisipHO-BOJIHOBOM Tyanu3Mm.

CrioHTaHHOE H BBIHY)>XKACHHOC M3TYUCHHUC.

TexHuueckne YCTpOHMCTBA W NPAKTHUYECKOE TMPUMEHEHHE: CIEKTPaJIbHBIA aHAIU3
(ciekTpocKkor), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
e Monuens onsita Pesepdopra.
e OmpeneneHue IIMHBI BOJIHBI J1a3epa.
o HalGnroneHue TMHEHYATHIX CIIEKTPOB U3TYICHHSL.
o Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

o HaOGmoneHune TMHENYATOTO CIIEKTpA.



Tema 3. Amomnoe aopo
OKCIEPUMEHTHI,  JIOKAa3bIBAIOLIME  CJIOXKHOCTh CTpOEHHUS  sjpa. OTkpbITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa paaloakTUBHOIO U3JIyUEHUSI.

CgoiictBa anb(da-, 6eta-, raMmma-u3aydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. Hykinonnas monens siapa Ieiizendepra—Banenko. 3apsia
anapa. MaccoBoe umcio sapa. M30Tomnsl.

Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenue. 3aKoH
pPaZoaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT macchl sapa.
SAnepusie peakiuu. [lenenue u cuHTE3 A1Ep.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. IIpoOreMbl W TEPCHEKTUBBI  SIICPHOMN
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

aﬂeMeHTapHHe YaCTUILIBI. OTKpLITI/Ie IIO3HUTPOHA.
MeTtoabl Ha6J'IIOI[eHI/IH U PCTUCTpallK 3JICMCHTAPHBIX YaCTHII.
CDYHI[aMeHTaHBHLIC BSaHMOﬂeﬁCTBHﬂ. EnuncrtBo (1)I/I3I/I‘IGCKOI7I KapTUHbI MHpPA.

TexHUYECKHEe yCTPOWCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: JO03MMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu
e CUy€TyMK MOHM3UPYIOIINUX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
e HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTOrpadusim).
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Oranbl  pa3BUTUS  acTPOHOMHUHU. [IpHKIIaHOE ©  MHUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.
ConHeyHas cucrema.

Connue. ConHeunast akTUBHOCTb. Vcrounuk sHepruu ConHIa U 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEpPUCTUKHU. JluarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3[bI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3] TJIABHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE IPEACTABIECHUS O
MPOUCXOKACHUH U 3BOJoIMK COJIHIA U 3BE3/I. DTalbl )KU3HU 3BE3.



Muineunsiit [IyTe — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["anmaktuke. Tumbl
rajakTuk. Pagroramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TajJaKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa060ma. PaszOeranume ramaktuk. Teopwus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie npobiaeMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

e HaOmroneHuss HEBOOPY)KEHHBIM TIJIa30M C HCIIOJIB30BAHUEM KOMITHIOTEPHBIX
NPUIIOKESHUN ISl OTPE/ICICHUS MTOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3ausl CeBEpHOTO MOMyIIapys U IPKUE 3BE3/BI.

e HaGmoaenus B Teneckon Jlynsl, mnaner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (Qu3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHON H
THYECKOH cdepax MesATETbHOCTH 4YelOBeKa, pOJib M MECTO (HM3MKM U AacTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pOJib (QU3MUECKOW Teopurn B (HOPMHPOBAHUU
npeCcTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UYECKON KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 0Oa3zoBoro ypoBHsS B 11 kjacce ocymiecTBIsieTCs € y4€ToM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nousmusi, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOI'O IO3HAHMSL:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUe CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (PYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE MIIOIAaIU MIIOCKUX GUryp U o0bEMa Ted.

buonocus: snexTpuyeckue SBIEHUS B JKUBOW MPUpPOAE, KoleOaTelbHbIE [BIKEHUS B
JKUBOM TIPUPOJE, ONTHUYECKUE SIBIICHHS B JKUBOW IPUPOAE, NCHUCTBUE paJUALMU HA >KUBBIE
OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KpHUCTaJUIMUecKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUIMUECKOHN PEIIETKY, CIIEKTPAILHBIN aHAIHN3.

l'eoepaghus: marHuTHBIE TONMIOCa 3€MJIH, 3aJIe)KM MArHUTHBIX pyJ, (OoTochEMKa 3€MHOMN
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.



Texunonocus: MTUHUU  DIIEKTpolepenay, TIeHepaTop  MEpPeMEHHOro  TOKa,  BJIEKTPOJABHUraTesb,
WHAYKIUOHHAs Teyb, pajap, paiuoNpUEMHHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-neub, NpoeKLHOHHBIHA
amrapar, BOJIOKOHHASI ONITHKA, COJTHEUHas Oatapest.



3. TemaTH4eckoe NUIaHNPOBaHUeE, B TOM YHCJIe C y4eTOM padoyei NporpaMmbl
BOCIIMTAHNS C YKa3aHHEM KOJIMYeCTBA YaCOB, OTBOJHMBIX HA OCBOCHHUE KAKA0H TeMbl.

Tematnyeckoe 1uranupoBanue 1o ¢usuke s 10-11 kimaccoB coctaBiaeHO ¢ ydeToM padoueit
NporpaMMbl  BOCIUTAaHWsA. BocmuTaTenbHBIA TNOTEHIMAA JaHHOTO YYeOHOro mpeaMera
o0ecrieunBaeT peam3aluio CICIYIONNX IEJICBhIX MPUOPUTETOB BOCIUTAHHS OOYYarOIIUXCS
COO wu co3nanue OJarompusITHBIX YCIOBUH [UIsi HPHOOPETCHUS OOYYAIONIMMUCS OIIbITa
OCYIIECTBIICHUS COIIMATHHO 3HAYUMBIX JIEJI:

®  OIIBIT JIJI, HAIIPABIICHHBIX Ha 3200TY O CBOCH ceMbe, POJHBIX U OJIM3KHUX;

® OMNBIT JIeNl, HAIPABJICHHBIX HAa TOJIb3Yy CBOEMY POJHOMY TOPOAY HIHU Cely, CTpaHEe B
I[EJIOM, OIIBIT JIESATEIILHOTO BRIPAXKEHUS COOCTBEHHOU IPasKJaHCKON MO3UIUY;

®  OIBIT IPUPOIOOXPAHHBIX JICIT,

® ONBIT pa3pelicHHs] BO3HUKAIOMMX KOH(IMKTHBIX CHTYallMd B IIKOJE, JIOMa WM Ha
yIUIIE;

® ONBIT CAaMOCTOSITEIILHOTO MPUOOPETCHUS HOBBIX 3HAHWMA, TIPOBEACHHS HAyYHBIX
UCCIICIOBAHHMIA, OIBIT IPOCKTHOM NI TEILHOCTH,

®  OIBIT BEJICHHS 3JI0POBOT0O 00pa3a KU3HU U 3a00ThI O 37I0POBBE IPYTUX JIOACH;

®  OIBIT CAMOTIO3HAHMSI 1 CAMOAHAIN34, OIBIT COITUAIIBHO ITPHEMIIEMOTO CAMOBBIPAXKCHUS U
camMopeaTn3aIny;

e BOCIHTaHHE YOSKIECHHOCTH B BO3MOYKHOCTH ITO3HAHUS 3aKOHOB MTPUPO/IBI;

®  UCIOJIB30BaHUS JOCTHKCHUN (QU3UKHU HA OJIaro pa3BUTHS YEIIOBEUSCKOW ITUBHIIN3AINH;

e HEOOXOJMMOCTH COTPYIHUYECTBA B IMPOIECCE COBMECTHOTO BBINIOJHCHUS 3aj1ad,
YBOKHUTEILHOTO OTHOUICHUS K MHEHHIO OIMOHEHTa MpH OOCYXICHUU MpoOiieM
€CTECTBEHHOHAYYHOTO CO/ICPIKaHUS;

® TOTOBHOCTH K MOPaJbHO-3TUYECKOH OIICHKE HCIOJIb30BAHUSI HAYYHBIX OCTH)KCHUH,
YyBCTBA OTBETCTBCHHOCTH 32 3aIUTY OKPYKAIOIIEH CPeIbl;

MCIIOJIb30BaHNE TIPUOOPETCHHBIX 3HAHUA U YMECHUMN IS PEIICHUS TPAKTHYSCKUX 33]1a9
TIOBCETHEBHOM JKM3HH, 00ecrieueHrs 0€30TTaCHOCTH COOCTBEHHOM YKU3HH, PAIIHOHATBHOTO
MIPUPOJIOTIONL30BAHUS M OXPAHbI OKPYKAIOIICH CPeJIbl

10 KJIACC

Ne n/nn HanmenoBanue pa3nenoB U TeEM IPOrpamMMel KomnuecTBo vacos
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUA 2

11 ICDI/ISI/IKa Y METOJIbl HAyYHOTO ITO3HAHUS 2

Pa3nea 2. MEXAHUKA 18

2.1 |Kunemaruka 5

2.2 |[duHamuka 7

2.3 [3aKOHBI COXpPaHEHUS B MEXaHUKE 6

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMUKA 24

3.1  |OCHOBBI MOJIEKYIJISIPHO-KUHETUIECKON TEOPUHT 9

3.2 |OCHOBBI TEPMOINHAMHUKHI 10

3.3 |ArperatHble cocTOsiHUS BellecTBa. PazoBbIe MEPEXO/IbI 5

Pasnea 4. JIEKTPOJANHAMUKA 24

4.1  [DnekTpocTaTuka 10

4.2 |[TocTOSTHHBIN MEKTPUICCKUH TOK. TOKH B pa3IMIHBIX CpeIax 14 (12 +2 pe3epBHBIX yaca)




No i/t HaunmenoBanue pa3zienoB U TeM NporpaMMbl KonnuectBo yacos

OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
11 KJIACC

Ne HanmenoBanue pa3aeiioB U TEM NpOrpaMmbl KomuuectBo yacos
n/m

Paznen 1. 9JIEKTPOAUHAMUKA 11
1.1 MarauTHOE 10J1e. DIIEKTPOMArHUTHAS HHTYKITHS 11
Paznen 2. KOJIEBAHUS U BOJIHbBI 24
2.1 [IMexaHUYECKHUE U 3JICKTPOMArHUTHBIC KOJICOaHHSI 9
2.2 [MexaHUYeCKHUE U 3JICKTPOMArHUTHBIC BOJIHBI 5
2.3 |OnTuka 10
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH 4
3.1 |OCcHOBBI ClICIUATBHON TEOPHH OTHOCHTEIIbHOCTH 4
Paznen 4. KBAHTOBASI ®U3UKA 15
4.1 [Dy1eMeHThI KBAHTOBOW ONTHKU 6
4.2 |CtpoeHue atoma 4
4.3 |AToMHOE SIpO 5
Paznen 5. 9JJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU 7
5.1 ‘BHGMGHTH ACTPOHOMHUU U aCTPOPUUKH 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE 7
6.1 ‘0606111?1}011166 MIOBTOPEHHUE 7
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68
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