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Pa0ouas nporpamma yyeOHOro npeamera «@usuka» (0a30Bblil YPOBEHb)

INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke 0a30BOro ypoOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUI K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTelIbHON mporpammsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c¢ yu€roM deaepanbHONH paboueil mporpaMmbl BOCIHTAHUS U
KOHIIENIIMM TpenoaaBaHust ydyeOHoro mnpenmera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccuniickon denepanum, peanu3yoImmux OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Copepxanve mnporpaMmbl 1O (U3MKE HANpaBieHO Ha (HOpMHpPOBaHHE
€CTECTBEHHO-HAYYHON KapTUHbI Mupa oOydarommxcs 10—-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPeAMETHBIM pe3yJbTaTaM
oOyueHus, a TAaKKE YUYUTHIBAET HEOOXOJMMOCTh pPEAM3allid MEKIPEIMETHBIX
CBA3€H (PU3MKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpenMeramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETM M3Yy4YeHUs] (PU3MKU HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeMETHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusMKe BKIIOYAET:

e[JIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B
TOM YHCIIE IPEIMETHBIE PE3YyJIbTAThI 110 T'0JIaM 00yUYEHUS;

ecoziepkanue yueoHoro npeamera «dusnka» mo rojgaM o0ydeHusl.

du3znka Kak Hayka O Hambojee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromem mupe. [IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yIOIni
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE 3aKOHBI

JeKaT B OCHOBE IIPOIIECCOB W SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,



¢usnueckoit reorpadueld u actpoHomuen. Mcmonp3oBaHWE W AKTHBHOE
npUMEeHEeHHe (U3MYECKUX 3HAHUM  ONpeneNseT XapakTep ¢ pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, ITOJIyYEHHs] HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMH CBOWCTBAMH U JIPYTHX.
N3yyenne ¢u3MKu BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydawluxcsa, B (GOpPMUPOBAHHE YMEHUN MPUMEHSTH
Hay4HBII METO/] MO3HAHUS MPU BBHIMIOJHEHUH UM YU4E€OHBIX UCCIIEI0BaHUMN.

B ocHOBy Kkypca (u3uMku s ypoBHS cpefaHero oOiero oOpa3oBaHUs
MOJIOKEH PAN HUAEH, KOTOPbIE MOXHO pPacCMaTpUBaTh KakK NPUHLMIBI €ro
ITOCTPOCHHUSL.

Hoesa yenocmnocmu. B CcOOTBETCTBUM C HEH KypcC SBISETCA JIOTMUECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepuan Kypca (PU3UKH
00beMHEH BOKpPYr (Qusnueckux Teopuil. Bemymmm B Kypce sBISIETCS
dbopMHpoBaHrEe TMPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE peanuzanus npeanosiara€T HCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUECKUMU MPOOJIeMaMH.

Hoess npuxnaounou  nanpasnennocmu. Kypc ¢dusuku  npesamnonaraet
3HAKOMCTBO C IIIMPOKHAM KPYrOM TE€XHHYECKHX U TEXHOJOTUYECKUX MPHUII0KEHUN
WU3YUYECHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEACTBOM BBEICHUS 3JIEMEHTOB
cCollepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a TaKkKe OOCYXICHUS

poOJIeM paMOHATBHOTO MPUPOIOTIONBE30BAHUS H AKOJIOTHYECKOM O€30MacHOCTH.



Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHusl ABISAIOTCS (pusmueckue teopun (popmupoBaHHe MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POIU (PYyHIaMEHTAIBHBIX 3aKOHOB U
IOPUHIIMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O TPUPOAE, TpaHHUIAX
OPUMEHUMOCTH TEOpPUHM, JJId OINUCAHUSA €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
IIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0J] B Kypce (PU3UKU pean3yeTcsl Mpexae
BCEro 3a CU€T OpraHu3alliyd KCHEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXCsl.
Jlist  6a3oBoro ypoBHS Kypca (M3MKA — OTO HCIHOJB30BAHHE CHUCTEMBI
(pOHTAIBHBIX KpPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JaOOpaTOpHBIX pabdoT,
KOTOpBIE B Iporpamme mno ¢u3uKe O0ObEeJUHEHbl B OOIIMI CHUCOK YUEHHUYECKUX
MpakTHUeCKuX padoT. Brljenenne B yka3aHHOM TepedyHe J1abopaTOpHBIX padorT,
OPOBOAUMBIX [l KOHTPOJSI M OLIEHKH, OCYILECTBISETCS Y4YaCTHUKAMHU
o0Opa30BaTeNpHOrO0 IMpollecca MCXOAs U3 OCOOEHHOCTEH IUIAaHUPOBAaHUS MU
ocHalleHus: kabuHera Qusuku. Ilpm 3TOM obOecrneunBaeTcsi OBJIAJICHUE
0Oy4arolMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBbIE H3MEPEHMSI, HCCIECIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIWYMH U IIOCTAHOBKY OIBITOB TIO MPOBEPKE
IPEJI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yAENAETCS PELICHUIO PACUETHBIX M KAUeCTBEHHBIX 3a/1a4.
[Tpu 5TOM A pacu€THBIX 3aa4 MPUOPUTETOM SBJISIOTCS 33/a4U C SBHO 3aJJaHHOU
(¢u3znyeckol MOJAENBI0, TO3BOJISAIONIME TMPUMEHATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jesia Kypca, TaK W WHTETpUPYs 3HAHHUS U3
pasHbIX paszaenoB. g KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NpPOTEKaHUsl (U3NYECKUX SBJICHUM W TMPOLIECCOB B OKpY’KaroLIEH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOW MOJENH Al CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusmu DPI'OC COO « marepuasbHO-
TEXHUYECKOMY OOECIEeUEeHHI0 Y4YeOHOTo Ipoliecca 0a30BBIM ypOBEHb Kypca

(Gu3HKK HA YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX



IpeIMeTHOr0 KabuHeTa (M3MKH WM B YCJIOBHUAX HMHTETPUPOBAHHOTO KaOuWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kabunere (pu3MKu TOMKHO OBITH
HeoOxoaumoe JaboparopHoe OOOpyHOBaHUE Ul BBIIOJIHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE
o6opyoBaHuE.

JleMOHCTpallMOHHOE ~ 000pyaoBaHHe (OPMUPYETCS B  COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
INEPEUYUCIICHHBIX B MporpaMme 1O (U3MKE KIHOYEBBIX JAEMOHCTPALUNA IS
UCCIEOBAHMUS  M3y4YaeMbIX  SIBJIEHMA M MPOLECCOB, AMIIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIabopartopHoe 000pyAOBaHME MJII YYEHHUYECKHX MPAKTHUYECKUX paboT
(dopmupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUJIEKTa Ha JBYX OOydamomuxcs. TemMaTHuecKHe KOMIIJIEKTHI
71a00paTopHOro O00OPYAOBAHUS JOJKHBI OBITH IMOCTPOEHBI Ha KOMIUIEKCHOM
HCIIOJIb30BaHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUS PU3UKHU B 001IEM 00Opa30BAHUU ABJISIOTCS:

e(hbopMHupoBaHUE HHTEpEca M CTPEMJICHHS OOYYarolIMXCS K HaydHOMY
U3YUYEHUIO TMPHUPOJBI, Pa3BUTHE WX HHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

®pa3BUTHE MPEICTABICHUN O HAyYHOM METOJE MO3HAHMS U (POopMUpOBaHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKaOLIUM SIBJICHUSIM;

e popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yYeHHs OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

epopmupoBaHe yMEHUH OOBACHATH SABJIEHUS C  HCIIOJIb30BAHHUEM
(u3nyecKuX 3HAaHUIM U HAYYHBIX JI0KA3aTEIbCTB;

e popMUpOBaHUE TPEACTABICHUA O pOJM (PU3UKU I Pa3BUTUS JAPYTUX

CCTCCTBCHHBIX HAYK, TCXHHUKH U TEXHOJIOTHM.



JlocTikeHne 3TuX 1eneil 00ecreurnBaeTcs pelleHrueM CIeIyIouX 3aaad B
mpolecce u3yueHus Kypca GU3NKN Ha YPOBHE CpeHEro o01iero oopa3oBaHus:

e[IpuOOpETEHNE CUCTEMBI 3HAaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSpHYIO  (U3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

epopMUpoBaHUE YMEHUW TNPUMEHITh TEOPETHUECKUE 3HAHUS IS
00BbsACHEHUS] (PU3NYECKUX SIBJICHUW B MPUPOAE M ISl TMPUHATHS TPAKTUYECKUX
pEILICHUH B NOBCEIHEBHOW )KU3HMU;

®0CBOCHHE CIIOCOOOB pEHICHUS PAa3JIMYHbIX 3a7a4 C SBHO 3aJlaHHOMN
(¢uznyeckoil MoJenblo, 3a/ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE CO3JaHHUE
(u3nuecKoil MOJIENH, aIEKBAaTHOW YCIOBHSIM 3aa4H;

®[IOHUMaHUE (PUIUYECKUX OCHOB U TMPHUHIUIIOB JCHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPELY;

®OBJIAJICHUE METOAAMH CaMOCTOSITEIbBHOIO IUIAHUPOBAaHUA M MPOBEACHUS
bU3UYECKNX DKCIEPUMEHTOB, aHaJIM3a M HUHTEpHpeTanuu HHpopMaIuu,
ONPENEIEHUS JOCTOBEPHOCTH MTOIIYYEHHOTO PE3yJIbTaTa;

®CO3/IaHUE YCIIOBUM JUIsl pa3BUTUS YMEHUH NPOEKTHO-MCCIEA0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETO OOIIETO
obOpazoBaHust oTBoauTCs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEeJIEIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipemyaraempiii B mporpamme 1o (u3uke mepedeHb J1abopaToOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JE€laeT BbIOOP
MpOBEACHHS J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM WMHIUBHIYyaTbHBIX

0COOCHHOCTEH 00yJarOIIUXCS.



COAEPXAHUE OBYUYEHUSA

10 KUIIACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOIO O3HAHUSA

®u3uka — Hayka o npupone. HaydHele mMeTOABI MO3HAHUS OKPYKAIOLIETO
mupa. Ponb JKCIlepuMEHTa MW TEOPUM B MPOLECCE TMO3HAHUS TPUPOJBIL.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (hU3MUECKUX SABIECHUN W mpoiieccoB. HayuHble THMOTE3BI.
duznueckre 3aKOHbl U TEOpUHU. ['paHUIbl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m mecto gu3uku B (GOpMHPOBAHMU COBPEMEHHOM HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ I1U(GPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKeHUE. OTHOCUTEIBLHOCTh MEXAHWYECKOTO JIBHYKEHUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepememienue, CKOpPOCTh (CpemHsss CKOPOCTb, MTHOBEHHass CKOPOCTb) W
YCKOPEHHE MAaTepUaIbHOW TOUYKH, MX MPOCKIHUH HA OCH CHUCTEMbl KOOPAMUHAT.
CioxxeHue nepemMenieHnil U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpPsSMOJUHENWHOE aBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U TMepeMelIecHus
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonuneinoe  nBuxeHue. JIBH)KEHHME  MaTepualbHOM  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEWHAA

ckopocTb. [leprox n yacrora oOpamenus. LleHTpocTpeMuTenbHOE YyCKOPEHHE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIHUIOMETP,
JIBUKEHHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MIEPEAAYU.

Jlemoncmpayuu

Mopens cuctembl OTCUETA, WILIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue NBUKEHUIN C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOUIEHHOTO MOJA YIVIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

Hamnpasiienne ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yyeHne HEpaBHOMEPHOI'O JIBMKECHUS C LIEJBIO ONPENEIICHUS MIHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOWICHUS MEXKAY IIyTAMH, IPOMACHHBIMU TEJIOM 3a
IIOCJICIOBATEbHBIC PABHBIE IMPOMEXYTKHM BPEMEHU NPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne nBMKEHUS IAPUKA B BI3KOM KUIKOCTH.

N3yuenune aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutensHOCTH  ['amuiies.  IlepBbid  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akon Herotona
JUI MaTepUaIbHOM TOUKU. Tpernit 3aKkoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHud. Cuna Tsokectu. llepBas kKocmuyeckas
CKOpOCTBb.

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



Tpenue. Bunbl Tpenus (Mokosi, CKoJibkeHus1, kaueHnust). Cuna tpenus. Cyxoe
Tperue. Cusa TpeHHs CKOJBXKEHUS U cuiia TpeHus nmokos. KoagduimeHt tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarensHOE M BpalllaTeIbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEINA.

TexHnueckrue yCTpOMCTBA M MPAKTHUYECKOE NPHUMEHEHHWE: MOIIINITHUKHY,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUU.

CpaBHeHME MacC B3aUMOJACHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JiehopmManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U I1aJICHUN.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBmxKeHUs: OpycKa 1Mo HAKJIOHHOW MIIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaiuu.

UccnenoBanne ycioBuil paBHOBECHsS TBEPAOrO Tejla, HMEIOIIETO OCh
BpaIlCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmMnynbc maTepuanbHOM TOYKM (Telia), CHUCTEMbl MaTepPHAIbHBIX TOYEK.
NMnynbec cullbl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBHIKEHHUE.

PabGora crinbl. MOIIIHOCTE CHJIBL.



Kunernyeckass sHeprust marepuanbHON TOukd. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUU.

[TorenuunanbHas SHEprusl. [TorenunanbHas JHEprus YIIPYTO
nedopMupoBaHHOM  mpyxkuHbl. [loTeHIManbHas  dSHEprus Teda  BOIU3M
MOBEPXHOCTHU 3E€MIIH.

[loreHuuanbHple YW HENOTEHLMWAJIBHBIE  CHUJIBL. CBsizb  paboTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHNUYECKON SHEPTUU.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpOMCTBAa M INPAKTUYECKOE MPUMEHEHUE: BOJAOMET, KOIIED,
IIPY>KUHHBIN [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomul

N3yuyeHnue abCOJIIOTHO HEYHpPYroro yjaapa ¢ HOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI ¢ U3BMEHEHHUEM MEXAHMUYECKOW SHEPTUu
TeJa Ha IIPUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Pasznen 3. MousiekyasipHast pu3uKa U TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep IBUKEHUS WU
B3aUMOJICCTBUS YaCTUIl BeulecTBa. MoJenn CTPOEHHUS Ta30B, XUIKOCTEHM U
TBEPJIBIX TE U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pazmepsl MoJiekysl. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TermtoBoe pasHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp

[enbscus.



Mopens  uaeanbHoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpedHEN KWHETHMYECKOM SHEpPruu TEIUIOBOrO JBMKEHUs dacTtul rasza. [llkama
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /lanbroHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zo0apa.

TexHuyeckre yCTPOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, 1OKa3bIBAIOLIUE AMCKPETHOE CTPOCHME BEIIecTBa, (poTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbITel 10 1M Py3un KUAKOCTEH U ra30B.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita lITepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHHS T'a3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YPAaBHEHHE COCTOSHHUSA MJICAJBbHOTO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHrne Macchl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMonnHamMuueckass cucteMa. BHYTpeHHSIE 3HEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss

OHCPIru:A OAHOATOMHOTI'O naCcaJIbHOI'O rasa. BI/II[BI TCILIOIICpCaaqYn:



TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTHI pH TeIIoNepeaaye.

[lonsitue 006 amuabatHOM mpouecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHneHre TEpBOTO 3aKOHA TEPMOJIMHAMHUKHU K H3omporeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [I[pyHOMOBI  ACHCTBUA — TEMJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi >HEepruM B TEIUIOBBIX MammHax. KoadduimeHt moiae3noro
nectBus TerwoBod mamwuHbL [{ukn KapHo m ero koadduimeHT mose3Horo
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuyeckne yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH SHEPruM Tejla TpPH COBEPIICHUU PAOOTHI: BHUIET
npoOKKW u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue sdupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMiiepaTypsl) Teaa Ipu Terionepeaye.

OnpiIT 1o aaumabaTHOMYy paCHIMPEHUIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHAeHcanus. VMcrnapenue u kurneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YnaenbHas TeEIUIOTa

nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHHUS.



Teépnoe teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctamuioB. JKunkue kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBineHue u
KpucTayui3amus. Y aenbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHue TEII0BOro OanaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH IOIYYEHHSI COBPEMEHHBIX MATEPHAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBaHust U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamoptsie pabomul

N3mepeHre OTHOCUTENBHOW BIIaXKHOCTH BO3/1yXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. ONEKTpUYecKuid 3apsan. JBa Buaa >SIEKTPHUUYECKUX
3apsiioB. [IpOBOMHMKH, OUAIEKTPUKKA W MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsija.

B3aunmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIil 3IE€KTpUUECKUNA 3apsI.
Onektpuueckoe mnone. Hanpspk€HHOCTe  dmekTpudeckoro moiid.  [IpuHnummn
CYHEPHO3ULIMK IJECKTPUUECKUX Mojed. JIMHUM HanpsskEHHOCTH 3JIEKTPUUYECKOTO
OJISL.

Pabora cun sanexkrpocratuueckoro noss. [loreniman. Pa3HoCTh MOTEHIIMATIOB.
[IpoBOOHUKM W NOUAJIEKTPUKH B DBJIEKTpOCTaTHUECKOM Tone. [(usnexkrpuueckas
MIPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh MJIIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsHKeHHOTO KOHeH caTopa.



TexHnueckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: AIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN alapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JINDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcCATopa OT IIIOMIAau
MJIACTUH, PACCTOSIHUS MEXIY HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYLIECTBOBAHUA JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIIBHOE COINPOTUBJIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota »anextpuyeckoro Toka. 3akoH JDxoynsa—Jlenna. MougHoCTb
ANEKTPUYECKOr0 TOKA.

DJNEKTPOJIBUXKYILAasi CUJIa U BHYTPEHHEE COINMPOTUBIECHHWE HCTOYHHKA TOKA.
3akon Oma 15 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3aMbIKaHUeE.

ONIEKTpOHHAasi  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.



[TomynpoBOAHHKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
MoIyNnpoBOHUKOB. CBOMCTBA p—n-niepexona. [loynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  pacIulaBax  dAJIEKTPOJHUTOB.
DNEKTPOIIUTHYECKAS TUCCOMALUS. DIEKTPOIIN3.

OneKkTpudeckuii TOK B ra3ax. CaMOCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHnueckne YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJILTMETP, pPEOCTaT, HCTOYHMKU TOKa, OJJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JUOI,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MTOTYIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAPSIKECHUS.

3aBUCHUMOCTh CONPOTUBICHUS UWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIAH IIOIIEPEYHOr0 CEUYCHUS U MaTepuala.

CMelaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsamoe wu3MepeHue HAeKTpoABWXKylIIeH cuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3Mepenue 3ieKTpOABMKYIIEH CHJIBI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUA.

Habmronenue ammexTpoiusa.

MexknpeaMeTHbIE CBSI3H



Nzyuenue xypca ¢pusuku 6a30Boro ypoBHS B 10 Kjacce OCymIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMM MAaTEMATHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nowsimus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUE, HAy4YHbIA (akT, runores3a, (pumyeckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuieHWE CUCTEMbl ypaBHEHUH, JUHEHHas QyHKIMA,
napabona, runepbosia, UX rpa@uKku U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusa: mexannueckoe IBUKEHUE B JKUBOW mpupoze, muddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIauu, TEIJIOBOE PABHOBECHUE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOE.

Xumus: TUCKPETHOE CTPOECHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIPHAs MAacca, TEIJIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs] AUCCOLMALNS,
rajbBaHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMXKCHHUM C HMCIOJIH30BAHMEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, TMOIUIMIIHUKYN, HMCIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakKeTa, BOJOMET M [pYyrue), ABUTATEb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBON XOJIOAWUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYyYEHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHMCJIE€ HAHOMATECpPUAIIOB, W
HAHOTEXHOJIOTHH, JJICKTPOCTATUYECKas 3aIlUTa, 3a3eMJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThbBaHUKA.

11 KUIIACC

Pa3znen 4. JDjaekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAAL UHOYKUUSA



[ToctostHHblE  MarHuUTHL.  B3auMOJIEMCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM wuWHAYKIMM. [IpuHmmMn cynepnosunun
MArHUTHBIX MoJied. JIMHMU MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarHutHOe 10J€ NPOBOJHMKA C TOKOM. KapTuHa JNMHUNA HMHIYKIUU
MAarHuTHOTO TOJI JUIMHHOTO MPSIMOrO MPOBOJHHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBre NpoBOIHUKOB €
TOKOM.

Cua Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHnua, €€ MOAyJIb U HampaBJICHUE. [[BUKEHHE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM r1ose. Pabota cuiibl Jlopeniia.

SIBeHHME DNEKTPOMAarHWTHOM WHAYKUWHA. [IOTOK BEKTOpa MarHWTHOM
UHIYKOUU. OIEKTPOJBIKYIIAsA CWIa HWHAYKUHUH. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe mnosie. IDJIEKTPOABMXKYIIAs CHIa HHAYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTh.  SIBJ€HME CaMOMHAYKUHUH. OJEKTPOJABHXKYIIAs CHUJA
CaMOMHIYKIIUU.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckne yCTpOHMCTBA M IPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHuThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATEIb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TOJISL.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYILIEH CHJIbI MHAYKIIUM OT CKOPOCTH WU3MEHEHHUS
MarHuTHOTO MOTOKA.

SBneHre CaMOUHAYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Paspneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE0AHUSA

KonebGarenbnast  cucrema.  CBOOOJIHBIE  MEXaHMYECKHE  KOjeOaHMs.
I'apmonnyeckue konedanus. Ilepuoxa, yactora, ammmryga u (a3a koneOaHH.
[IpyxvHHBIN MasTHUK. MareMaTuyeckuil MasTHUK. YPaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIC AJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATHPHOM KOJIeOATeIbHOM KOHTYpe. AHANOTUS MEXIy MEXaHUYEeCKUMHU W
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUHU B UJICATHHOM KO0JIe0aTEIbHOM KOHTYDE.

[Ipencrapienne o 3aTyxawIUX KojeOaHUAX. BeIHYK/IE€HHbIE MEXaHUUYECKUE
koJjebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

Ilepemennbiii  Tok. CHHycOWIANbHBIA TEPEMEHHbIA TOK. MOIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIMTYITHOE€ W JEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa M
HaIpsHKEHUSL.

Tpancdopmarop. [Ipon3BoacTBo, mepenada U MOTPEOICHUE DIICKTPUUECKOU
SHEPTrUU. DKOJIOTHUECKUE PUCKHU MPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa

HCIIO0JBb30BaHUS SJICKTPOSHCPIUU B HOBCGHHGBHOﬁ KHU3HH.



TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JIIEKTPUUYECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JUHUHU JJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mapaMeTpoB KoJeOATEIbHOM CHUCTEMBI (MIPY>KUHHBIA WU
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanne CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIbI TOKA U HANPSIKEHUST OT BPEMEHM) ISt
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocnenoBaTENbHOM COEAMHEHWH PE3HUCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogens TMHUY JIEKTponepeaauH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanne 1NEepeMEHHON0 TOKa B LENM U3 IOCIEA0BATEIBHO
COCAMHEHHBIX KOHAEHCATOPa, KaTyIKA U pE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

MexaHnueckue BOJIHBI, ycloBHs pacnpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJIHBL. [lomepeuyHble W NPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u Auppakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3JyYE€HHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anexkrpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEJIOMIICHHE, MOJspru3anus, audpakuus,

uHTeppepenus. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.



[IIxana 31€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyrHLIMIBI pauOCBs3U U TeNeBUACHUSA. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HCHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M NPAKTHUUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEAMIMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacIpPOCTPAHCHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebmmomieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmntonenune nntepdepeHunu 1 1udpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJIO0M U
4acTOTOM KOJeOaHUI.

Uccnenoanue CBONCTB ANEKTPOMArHUTHBIX  BOJIH: OTPAKEHHUE,
MpeioMJIeHUE, Noaspu3auus, udpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonrHENHOE paclpoOCTpaHEHUE CBETa B
oaHopoaHOM cpene. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOoHBI OTpakeHHs cBeTa. [locTpoenne M300pakeHUN B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOMIOTHBIN MTOKa3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenesnbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKCHMUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro cBera. LIBer.

CobOuparoriiie W paccewBaromuye JHH3B. ToHKas JuH3a. DOKycHOe

pacCTOsIHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxeHuil B



coOupamIuX U pacceuBaromux JuH3ax. GopMmyna TOHKOW JIMH3BL. YBETUYEHUE,
JlaBa€MOE€ JINH30MU.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HaTepdepennms cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. Jludpakmuonnas pemérka. YciaoBue HAOTIOIECHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyla,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssmMonuHeHOE pacnpoCTpaHEHHE, OTPAXKEHUE U TMPEIIOMJICHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Habmronenue natepdepeHnn crera.

Hab6nronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nossipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mepenue nokazaress npeioMJIeHUs CTeKIIa.

UccnenoBanue cBONWCTB N300pakeHUM B JIMH3aX.

Habmronenune nucnepcuu cBera.



Pasznes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH

I'pannupl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocTynmatsl
CIIEHIHAIIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU M COKPAILICHHE
JUTHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C PHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUS
TTOKOSI.

Paznen 7. KanToBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Dopmymna [1nanka cBs3u 3HEpPrUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMIyJIbC (POTOHA.

OtkpsiTue u uccnenoBanne Gororddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotorddexra. YpaBuenue DuHimTeitHa st poTodPdekra. «KpacHas rpanunar
dboToarddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MpUMEHEHUe: (HOTOIIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHET0 GoTodddekTa.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUro 0 -4acTHII.

Ilmanerapnas mognens aroma. llocrynater bopa. W3nyduenue u mnorjomnieHue



(OTOHOB TpU TMEepexoAe aroMa C OAHOTO YPOBHS SHEPIrUM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnHoBeie cBoiicTBa yactull. Bonubl 1e bpoitns. KopnyckynsipHO-BOJTHOBOM
Ty aJI3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckre yCTpOWCTBA W IPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGutoieHue nuHeRvaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

Hab6nronenue nunHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAKOUIUE CJIOKHOCTh CTPOEHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
panavoakTuBHOTO wu3idydeHus. CBoiictBa anbga-, Oera-, TaMMa-U3Ty4YEHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHe npoTOHAa W HeWTpoHa. HyknoHHas moxens sigpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnan. ODJEKTPOHHBII M TMO3UTPOHHBIM Oera-pacnaa. [amma-
n3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsnii peakTop. TepmosaepHbii cuHTE3. IIpoOiieMbl W TIEPCIIEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHUE ACTIEKTHI JIEPHON SHEPTETHKHU.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

MeTtoapl HAOJIOACHHS ¥ PETUCTPAIIMH SJIEMEHTAPHBIX YaCTHII.



OyHaamMeHTanbHbIe B3auMOAeiCcTBH. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHME: JT03UMETpP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHUBHPYIOIIHNX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

Oranbl pa3BUTHSA acTpoHOMHUU. [IpuKiaHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. CozBe3ausi, SipKue 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JBUYKEHUE.

Conneuynas cucrema.

Connne. Conneuynas akTUBHOCTh. Mcrounuk sHepruum CoylHIA U 3BE3L.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpaMma «CHEKTpaJbHBIM KJIACC —
CBETUMOCTBbY». 3BE3Ibl TJIABHOM IOCIIETOBATEIBHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3] TJIABHOM IOCJIENOBATEIBbHOCTU. BHyTpeHHEe cTpoeHune
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHia u
3BE3/1. DTaIlbl )KM3HU 3BE3.

Mnineunsin Ilyte — nHama ['anaktuka. Ilonoxkenne n nBuwxenne CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHBIE ObIPBI B sAIpax
TaJaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06a. Paz0eranue rajakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Vuenuuecrxue nabnrooenus



Habmonenuss HeBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIsl OTpeeNIeHuUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31s1 CEBEpHOro MOMYIIAPHS U IPKUE 3BE3/BL.

Ha6nronenus B Teneckon Jlynsr, mianet, Maeudoro [Tytu.

O6o01maonee NOBTOpeHUe

Pons ¢u3uku © acTpOHOMHM B HIKOHOMHYECKOM, TEXHOJIOIMYECKOMH,
COLIMAJIHON M ATHUYECKOH c(epax AesTeNbHOCTH YeJIOBeKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UUYECKON TEOPHUH
B (OPMUPOBAHMU TPEACTABICHUN O (U3UUECKON KapTUHE MHpa, MECTO
(u3nuecKoil KapTUHBI MHpa B OOLIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUAN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kiacce oCylIeCTBISETCS C
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€M € KypCcaMH MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nowamus, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUWE, HAay4HbIA (pakT, runotesa, (pu3myeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJEIUPOBaHKUE, MOJIE]b, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl U MX IPOCKLUHUH HA OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK TMOAO0US TPEYrOJbHUKOB,
OTpeIeNICHHUE TUIOMAIU TIIOCKUX (Uryp u o0béMa Tel.

bBuonocus: snekTpuyeckue SBICHHUS B JKUBOM Mpupoje, KojedaTeiabHbIE
JIBUKEHUS B KMBOM MPUPOAE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ICUCTBUE
paauanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTYypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalIbHBIN

aHaJIn3.



l'eocpaghua: MarHWTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX PV,
doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3aAHNE 3EMIIETPSICEHUH.

Texnonozusi: JIMHUM DIIEKTPOINIEpEAAy, TEHEpaTop MEPEMEHHOI0 TOKa,
ANEKTPOJBUTaTENb, WHAYKIMOHHAS I€4Yb, pajap, pPaJuONpHEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,

COJIHCYHAasA 6aTapeﬂ.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenne ydeOHoro mpenmera «duszmka» Ha YpPOBHE CpeaHETro OOMIeTo
oOpazoBanusi (0a30BbIil YPOBEHB) JOJDKHO OOECIEUUTHh JOCTHKEHHUE CIIEHYIOIIUX

JIMIHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMCETHBIX O6p2130BaTCJ'IBHBIX PE3YyJILTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS Yy4eOHOro mpeamera «DU3MKaA» TOJDKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPECHHUE KXKU3HEHHOTO
OIbITA W OMbITA ACATEIBHOCTH B IMPOIECCE peaan3alii OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAUIIHOHHBIX 00IIeUeI0BEUYeCKUX T'YMaHUCTUYECKUX 51
J€MOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAaX TIPaXIaHCKOIro

o0I11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUH B 00pa30BaTEIbHON OpraHU3allnu;



YMEHHE B3aUMOJICHCTBOBATh C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C MX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;
LEHHOCTHOE€ OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHUNCKUX YUEHBIX B 001acTU GU3HUKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHMS;
CIIOCOOHOCTh  OIICGHMBATh CHUTYyallMli0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESTEIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas SCTETUKY HAYYHOIO TBOPYECTBA,
npucyuiero pu3ndecKoil Hayke;

5) Tpy10BOIr0 BOCIIMTAHMS:

UHTEPEC K pasnu4yHbiM chepaM mpodeccHOHaTbHON NEeATeTbHOCTH, B TOM YHUCTE
CBS3aHHBIM C (DM3UKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu ¥ peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;
TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHHIO B 00JACTH
(bU3UKHN Ha TPOTSXKEHUU BCEU JKU3HU;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYPhI, OCO3HaHHUE  TJI00aIHLHOTO
XapakTepa IKOJOTHUECKUX TTPOoOJIeM;

IJIAHUPOBAaHUE W OCYLIECTBJIEHHUE ACHUCTBUUA B OKPYXKAIOLIEW Cpele Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

paciIMpeHre OmbITa JESITEIbHOCTH JKOJIOTMYECKONW HAIPaBJICHHOCTH Ha OCHOBE

MMEIOITUXCS 3HAHUM 110 (hHU3HUKE;



7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAay4YHOW NEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUCHHS
(U3MKK  OCYHIECTBIIATH HPOEKTHYID M  HCCIENO0BATENIBCKYIO  JESATEIBHOCTD

HMHAWBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue qeMcTBHA:

CaMOCTOSITEIIbHO (hOPMYJIHUPOBATh M aKTyaJIM3UPOBATh IPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEATh LENH JCATEIbHOCTH, 3aJaBaTh NapaMeTPbl W KPUTEPUU UX
JIOCTHIKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEYMSI B paccMaTpUBAEMbIX (DU3UUYECKHUX
SIBJICHUSIX

pa3pabarpiBaTh IUIAH pEIICHUS MPOOJIeMbl ¢ YYETOM aHaIu3a HMMEIOIINXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTb, OILCHMBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCJIEACTBUMN AEATEIbHOCTH;

KOOPAWHUPOBATh W BBHIMIOJHATh PabOTy B YCIOBUSIX PEabHOIO, BUPTYaJIbLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciienoBare/bCKHe AeiiCTBUS:

BJIAJICTh HAYYHOHW TEPMHHOJIOTUEH, KIIOUYEBBIMH MOHATUSIMA W METOAAMHU
(du3nuecKoil HayKu;

BJIQJICTh HABBIKAMH Yy4eOHO-HCCIICIOBATEIBCKON W TMPOEKTHOM IeATEIHHOCTH B

o0nactu (pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOUCKY



METO/IOB pelieHusl 3amad (PU3UYECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;

BJIQJCTh BHUJAMHU JCATCIBHOCTH I10 TIOJYYCHHIO HOBOTO 3HAaHHS, €r0
WHTEPIPETAINH, TPEOOPA30BAHUI0O M TPUMEHECHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;
BBISIBIISAITH IPUYNHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a]1a4y, BBIJIBUTaTh
runoTre3y e€ pemeHus, HaXOAUTh AapryMEHTBhI JUIsl JTOKa3aTeIbCTBAa CBOMX
YTBEPIKJICHUH, 33]1aBaTh IMapaMeTPhl U KPUTESPUH PCIICHUS;

aHAJTM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3aa4ydl Pe3yJbTaThl, KPUTUUCCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTh ®  (QopMyaupoBaThb COOCTBEHHBIC 3aJaud B  00pa3oBaTelIbHOMU
TESATETLHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPHOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHHUSI 10 (HU3MKE B  IPAKTHUYECKYIO  00JacTh
JKA3HEICITCILHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTrHHAIBHBIC TTOAXOABI U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIQJICTh HaBBIKAMHU TIONyYeHHS WHPOpMANu (U3UYECKOTO COACPKAHUS U3
HMCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIATh IIOWCK, aHAJIN3,
CUCTEMATH3AIMI0 W HWHTEPIPETAIni0 WHGOPMAIIUN Pa3IUYHBIX BHJIOB M (HOpM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

MCIIOJIB30BaTh CPE/ICTBA WH(OPMAITMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHU3AIMOHHBIX 3a/ad C
cobOmoaecHueM TpeOOBaHUN JPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHus, MPaBOBBIX W ATHYECKUX HOPM, HOPM HWH(MOpPMAIMOHHON

0e30I1aCHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACpPX aHHUS B Pa3iMuHbIX (opMaTax C y4éToM
Ha3Ha4YeHHs] UH()OPMALIMU U LIETIEBOM ayIMTOPUH, BBIOHpas ONTUMAIbHYIO (HopMy
IIPEICTABIICHUS U BU3yaJIN3al1u.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESTEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOH(QIUKTHL;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh W MCIOJbB30BaTh MPEUMYIIECTBA KOMAaHJHOM M WHIWBHUIYaIbHOU
padoTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JAECUCTBUA € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT'0 WIECHA KOJIEKTUBA;

OPUHUMATh L€ COBMECTHOM AESATEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATh
NEUCTBUA 10 €€ JOCTUIKEHUIO: COCTABIATh IUIaH JEUCTBUM, pacIpenesaTh Pon €
y4€TOM MHEHHI YYaCTHUKOB, 0OCYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXXJOr0 Y4YaCTHHKA KOMaHIbl B OOLIUI
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE IIPOEKTHI, OLEHUBAaTh HWJAEU C TO3UMLUMU  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETHMYECKOE MOBEACHUE B PA3IMYHbBIX CUTYalUsX,
HPOSIBIISITH TBOPUECTBO M BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO  OCYILIECTBIISITh I[M0O3HABATEIbHYIO JESATENBHOCTH B 00JIaCTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBIIATH IJIaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ad,
IJIaH BBITIOJIHEHUS TPAKTHUYECKOM pPabOThl C YU4ETOM HMEIOIIUXCS PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;



JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JeNaTh  OCO3HAaHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoc00CTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO SPYAULMHM B oOnacTu (pU3MKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTyalHsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HaBbIKAMM I103HABATEIbHON pe(ieKkcHr KaK OCO3HAHMS COBEPLIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIOJb30BaTh MPUEMBI pedeKkcuu s OLEHKU CUTyalluHd, BbIOOpa BEPHOIO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;
OpUHUMATh MOTHBBI M apryMEHThl JPYTUX IIPUH aHAJIU3€ pe3ylbTaToB
NEeSATENbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHBbI M apryMEHThl JpPYTHX I[pUd aHAJIU3€ Pe3yJbTaToOB
NEeSATENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKHU.

B npouecce OOCTHKEHHSI JTHUYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOrPAMMBI T10
¢uszuke A ypoBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOydaromMXcs
COBEPILEHCTBYETCS AMOLIMOHAJIBHBIN WHTEJIEKT, IIPEANOIAraro i
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUCTh HAIPABIICHUS PA3BUTH COOCTBEHHOM AMOLIMOHAIBHOM cephl,

OBITH YBEPEHHBIM B ce0g;



CaMOpETYJIMPOBAHUS, BKIKOYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalnTHPOBAThCI K
AMOIIMOHAJILHBIM U3MEHEHHSM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHUBAIMU, BKJIIOYAIONMIEH CTPEMJICHHE K JOCTHKCHHUIO LEIH WU
yCIIeXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE JCHCTBOBATH MCXOJS M3 CBOUX
BO3MOKHOCTECH;

SMITATHM, BKIIIOYAIONIEH CIOCOOHOCThL IOHMMATH SMOIIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro TMPU OCYIIECTBICHUU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBUIO U COIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaUBaTh OTHOIICHUS C

APYIruUMH JIXOJbMH, 336OTHTI)C5I, IIPOABIIATE HHTCPEC U pa3pCllaTh KOH(bJII/IKTBI.

NPEIMETHBIE PE3YJIBTATHI
K xoniy obyuenus B 10 kjacce mpeaMeTHbIC pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:
JIEMOHCTPUPOBATh Ha TMpuUMEpax pojb M MecTo (Gu3uKu B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOEH;
YUUTHIBATh  TPaHUIBl MPUMEHEHHUS]  M3YYCHHBIX  (U3UYECKUX  MOJIETIEH:
MarepuaibHas TOYKa, MHEpLUaIbHas CUCTEMA OTCUYETA, AOCOIIOTHO TBEPIOE TEJIIO,
WJICAUTbHBIN a3, MOJACIN CTPOCHUS Ta30B, KUJKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NYECKUX 3a]1ay;
pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMUKN:  PAaBHOMEPHOE M PaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TaJICHUE TeJ, JBWKCHUE 110 OKPY>KHOCTHU, HWHEPIUs,
B3aumojiericTBue Teu, nuddysus, OpOyHOBCKOE JBIKCHHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl TIPU HarpeBaHUM (OXJIAXKEHUH ), TETNIOBOE

PaBHOBCCHUC, HCIIAPCHUC, KOHACHCAIU, IINIABJIICHUC, KPUCTAJIM3allusd, KHIICHHUC,



BJIA)KHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS T'a3a IPU €r0 HArPEBAaHUU B 3aKPBITOM
cocylle, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHHSL Ta3a B H30Ipoleccax,
AJIEKTpU3aIUA TEJ, B3AaUMMOICUCTBUE 3aPsJIOB;

OMHCHIBATh MEXAHWYECKOE JBIDKEHWE, UCIOJB3ysS (U3NUECKHE BEITHMYMHBIL:
KOOpJMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, Cuia,
UMIIYJIbC TE€Jla, KHHETUYECKas >HEPTUsi, MOTCHIMAJIbHAs SHEPTUsi, MEXaHUYecKas
paboTa, MexaHW4YecKass MOIIMHOCTh; NPH OINKWCAHUUA TPaBUIBLHO TPAKTOBATH
(U3UYECKUI CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS U E€IUHUIIBI,
HaxoJUThb (HOPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEJIMUMHAMM;

OIMCBHIBATh U3YUYCHHBIC TEIUJIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBIICHUSI, UCIIOJIb3YsI
dbu3uYecKre BEIWYMHBI: JIABJICHUE rasza, TeMmIepaTypa, CpeAHsis KUHETHYecKas
SHEPTUS XAOTHUYECKOTO JBWXKECHUS MOJICKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh
MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPECHHSS 2HEPTUs, paboTa raza, kodhHUIueHT
MOJIE3HOTO JIEUCTBUS TEIUIOBOTO JBUTATENS; IPU OMIMCAHUU MPABUIIBHO TPAKTOBATh
(U3UYECKUI CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M E€IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C APYTUMU
BEJIMYMHAM,;

OIUCBHIBATh M3YYECHHBIE DJICKTPUYECKHE CBOMCTBA BEUIECTBA W JJIEKTPUYECKHUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3UUECKUE BEITUYUHBI: DJICKTPUUYCCKUM 3apsij,
3JIEKTPUYECKOE T0JI€, HANMPSKEHHOCTD MOJIsI, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB,;
MpU OINMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMYMH, WX OO0O3HAYEHUs] M EIUHUIIbI; YKa3biBaThb (DOPMYJIbI, CBSI3BIBAIOIINE
TAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UpPOBaTh (U3NYECKUE TIPOLIECChl M SBJICHMS, HCHOJB3Ys (uznueckue
3aKOHBI ¥ MPUHIUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, I u 111 3akonbr HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUS UMITYJIbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TNPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM

OTC‘-IéTa, MOJICKYJEIPHO-KMHCTUYCCKYIO TCOPHUIO CTPOCHUSA BCUICCTBA, I'a30BbLIC



3aKOHBI, CBS3b CPEIHEH KMHETUYECKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYJ C
aOCOJIIOTHON TeMIepaTypou, MEepBhIH 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsna, 3akoH KyloHa, Mpu 3TOM pa3ivyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIIMIBI JEHCTBUSA MAIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh yCIOBHs UX 0€30MacCHOr0 MCIOJIB30BaHUS B MOBCEIHEBHOU
KU3HH;

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UICCKUX SBICHHUA U TPOIECCOB
C WCTIOJL30BAHKMEM TPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU 3TOM (HOPMYITUPOBATH
npobiemy/3aady ¥ TUIOTE3y Y4eOHOIo SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3
MIPEIOKEHHOTO 000PYI0BaHMSI, POBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOIHI;
OCYIIECTBJISITh NMPSMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU ITOM
BBIOMpPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHMS M MCIOJIb30BATh U3BECTHBIE METO/IBI
OLIEHKH MOTPENTHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH MEXy (HU3NUECKUMHU BEIMYMHAMH C UCIOJIb30BAaHUEM
NPSAMBIX HM3MEpPEHWH, TPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIEIOBAHMUS;

cobnoaaTh TpaBwiia 0€30MacHOTO TpyAa MNpH MPOBEACHUU HUCCICIOBAaHUM B
paMKax y4eOHOTro OKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOU
AESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000pynoBaHus;

pemarh pacy€THBIC 3a/1a4d C SIBHO 3aJlaHHON (DM3HUYECKOW MOJEINbI0, HCIOIb3YS
(du3rUecKue 3aKOHBI ¥ MPUHIIAIIBI, HA OCHOBE aHajM3a YCJIOBUS 3aJa4dl BHIOUPATH
¢u3nueckyr0 MOJAeNb, BBIACHATh, (PU3WYECKUE BEIWYUHBI U (POPMYIIHI,
HEOOXOoaMMBIC I €€ PEIIeHHs, MPOBOIUTh PAacUEThl M OIEHWBATH PEATBHOCTH

MOJIYYEHHOTO 3HAaUeHUS (PU3UUECKON BEJIUYUHBI;



pemiaTh KayeCTBEHHBIE 3a/layd: BBICTPaUBATh JIOTMYECKH HENPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUM C OMNOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(uznyeckue sIBICHUS;

WCIIOJIb30BaTh MPH pEUICHHH Y4YeOHBIX 3a/ad COBpEMEHHbIe HWH(OPMAIUOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAaHUs, HHTEPIPETALMU U NPEACTABICHUA
y4eOHOW M Hay4HO-NOMYJSApHOW HH(POpMAallUy, IOJYYEHHONM W3 pa3IudHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OPUBOJUTH IMPHUMEPHl BKJIaJa POCCUNCKUX U 3apyOCKHBIX YUYEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU IS
oOecrieyeHuss 0€30MaCHOCTH MpU OOpalleHuu ¢ OpudopaMu M TEXHUYECKHUMHU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
NOBEJCHUS B OKPYXKAIOILEH CPEE;

paboTaTh B IpyNIE C BHITOJIHEHUEM Pa3INYHbIX COLIMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy TIpynmbl, pPalMOHAIBHO pacHpelesITh OO0S3aHHOCTH U IUIAHUPOBATH
NEeSATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalMsIX, aJ€KBaTHO OLIEHWBATh BKJIAJ
KaXX/I0r0 U3 YYaCTHUKOB TPYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konny oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:
JE€MOHCTPUPOBaTh Ha MpPUMEPAX pojib U MECTO (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOW NEATENBHOCTH JIFOAEH, LEJOCTHOCTh U EIUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS! U3YUYEHHBIX (DU3MUECKUX MOJENEH: TOYEUHbIN
ANEKTPUYECKUI 3apsll, Jy4Y CBETA, TOYEUHBI MCTOYHUK CBETA, SAEpHas MOJEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO si/ipa MpHY pPeleHUuN (PU3NYECKUX 3a]1ay;
pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE

3aKOHOB J3JICKTPOANHAMHKHU U KBaHTOBOM (1)I/I3I/IKI/II QJICKTPpHUYCCKAA IIPOBOAUMOCTD,



TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBHS TOKA, B3aUMOJEHCTBUE
MarHuTOB, OJJICKTPOMAarHWTHAasT WHAYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM W JBWXKYIIUHCS 3apsij, SJICKTPOMArHUTHBIC KOJICOAHWS |
BOJIHBI, TPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPaXCHHE, NPETOMIICHUE,
uHTepdepeHnysi, audpakuus ¥ TONApH3AIMSA  CBETa, MJUCIEPCUS  CBETa,
dboToanekTpuaeckuit 3pdext (potorddekT), cBeToBOEC NaBICHUE, BOSHUKHOBEHUE
JUHEMYaToro CreKTpa aToMa BOAOPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaJIMOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BemecTBa (JIIEKTPUUECKHE, MAarHUTHBIC,
ONTHYECKHE,  DJIGKTPUYECKYIO  TPOBOAMMOCTh  pPA3IMYHBIX  Cpea) |
AIIEKTPOMATHUTHBIE SBJICHUS (TIPOLIECCHI), MCIOJIBb3Yd (DU3UUYECKUE BEIUYUHBIL:
AIIEKTPUYECKUI 3apsij], CHJIa TOKa, SJCKTPUUECKOE HANPSIKEHHUE, AIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIDKYIIAs Cuia, paboTa TOKa,
WHAYKIUST MAarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHla, WHAYKTUBHOCTh
KATYIIKA, DHEPTUS SJIEKTPUYECKOTO M MAarHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CHJla TOKa B Mpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KojieOaHWH, (OKYCHOE pacCTOsSHUE U
OoNTHYECKas CWja JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKHIA
CMBIC]I HCTIONB3YEMBIX BEJIIMYUH, WX OO0O3HAYCHUS U EAUHHIIBI, YKa3bIBaTh
dbopMynBl, CBSA3BIBAIONIME JaHHYIO (H3WYECKYyI0 BEIWYMHY C JAPYTHMH
BEITUYMHAMU;

OTHCHIBATh M3yUYEHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, NCIIONB3YS (PU3HUCCKHUEC
BEJTMYMHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YacTOTa CBETA,
SHEPTUS ¥ UMITYJIbC (POTOHA, TIEPHOI MOTypacaja, YHEPrusl CBsI3U aTOMHBIX sIJIep,
IpY ONHWCAHWHM TPABWIBHO TPAKTOBAaTh (U3MUYECKUH CMBICI HCIIOIb3YEMBIX
BEIMYMH, WX OOO3HAUYCHWUS] W EIUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, BBIYUCIISATH 3HAYCHUE

(bu3UYECKON BEIMUUHBIL;



aHATM3UPOBaTh (U3MUECKUE TPOIECCHl U SBJICHHS, HWCIONB3YS (U3UIECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEIBLHOTO U MAPAIJIEIBLHOTO
COCIMHEHMsI TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHra, 3aKOH SJIEKTPOMArHUTHOM
WHJIYKIINH, 3aKOH MPSMOJMHEHMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTeHHa it doTodddexra,
3aKOH COXPaHEHWsS! DHEPTrUH, 3aKOH COXPAHECHHS MMITYJbCa, 3aKOH COXpaHEHUSs
ANIEKTPUYECKOr0 3aps/ia, 3aKOH COXPaHEHHs] MACCOBOI'O 4YHCIIa, MocTysatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKO0HA, €r0 MaTEeMaTU4YECKO€ BBIPAKECHWE W YCIOBHS (TPaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

OTIpEIeNIATh HANpaBlieHWE BEKTOpA WHIYKIIMM MAarHUTHOTO TOJISi MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh W ONKCHIBATh M300paKEHUE, CO3/1aBa€MOE€ TUIOCKHM 3€pKaJIOM, TOHKOMN
JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI M0 UCCIE0BaHUI0 (PU3UUYECKUX SBJIICHUI U MPOIECCOB
C MCTOJB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI: MpU 3TOM (HOPMYITUPOBATH
npobsieMy/3aa4y U TUIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
PENJI0KEHHOTO 000PYI0BaHMUSI, POBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBL;
OCYIIECTBJISTh MPSMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU ITOM
BEIOMPATh ONTUMAIBHBIA CITOCO0 M3MEPEHHS M MCIOIb30BaTh U3BECTHBIC METO/IBI
OLICHKU IOTPEMIHOCTEN U3MEPEHHUI;

HCCIIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH C HCIOJIb30BAaHUEM MPSIMBIX
M3MEPEHUN: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHpPOBATH pE3yJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJAC TaOMUIl U TpaduKoOB,
JieaTh BBIBO/IBI IO pe3yJibTaTaM MCCIIEI0BaHNUS,

coOmoiaTh TpaBuia O€30MacHOr0 TpyJda MpH TPOBEICHUU WCCICIOBAHUMA B
paMKax yd4eOHOTrO OKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOM
JEATEIbHOCTU C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO

000pyI0BaHUS;



pemath pacy€THBIC 3aJa4d C SIBHO 3aJlaHHOW (PU3UYECKOW MOJIENBI0, HCITOJIB3YS
(u3nYecKre 3aKOHBI W TIPUHITMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4yd BHIOMPATH
(GU3NYECKYyI0 MOJIeNb, BBIACHATh (PHU3UYECKHE BEIUYUHBI U (HOPMYIIHI,
HeoOXOUMBIC JIJIsl €€ peIICHUs, MPOBOIUTH PacuéThl M OIICHWBATHh PeajbHOCTH
MIOJTy4YE€HHOTO 3HAUCHUST (PU3HUECKOUN BEIIMIMHBI;

pemath KauyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IIETIOYKY PACCYXKIACHHA C OIMOpPOH Ha HM3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
dusznIecKue SIBICHUS;

WCIIOJIb30BaTh TPH PENICHWH YYeOHBIX 3aJlad COBpEMEHHBbIC WH()OPMAIMOHHBIC
TEXHOJIOTHH JUTSl TIOMCKA, CTPYKTYPUPOBAHHUS, UHTCPIIPETANNA U TPEICTABICHUS
yu4eOHOW ¥ HAyYHO-TIONMYJIAPHOW WH(GOpPMAIIUHU, TOJYICHHONH W3 pPa3IUIHbIX
HMCTOYHUKOB, KPUTHYCCKU aHAJIM3UPOBAThH MOTyIaeMyI0 HH(POPMAITHIO;

OOBSCHATh TIPHUHIIUIIBI JCUCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOKCTB,
pa3anyaTh yCIOBHS HX O€30MaCHOTO MCIIOJIb30BAHMS B IOBCEAHCBHON KU3HU;
MPUBOJUTL TMPUMEPHI BKJIaJla POCCHUCKHX M 3apyOC)KHBIX YUYEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAMOIIECTO MHpAa, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHWS MO (PU3UKE B IOBCEIHCBHOW >KH3HU IS
oOecrieueHrs 0€30MAaCHOCTH TpU OOpAaIllEHUH € MPUOOpPAMU W TEXHHUYECKUMU
YCTPOMCTBAMM, JIJISI COXPAHCHHUS 3J0POBbS M COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
ITOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B IPYyIIC C BBIMOJIHCHHEM Pa3INYHbBIX COI[MAIBHBIX POJICH, TNIAHUPOBATh
paboTy TpyMIbl, pPalMOHAIBHO PpACHpPEACTIsITh OO0S3aHHOCTH W IUIAHHPOBATh
JCATCIIBHOCTh B HECTAaHIAPTHBIX CHUTYallUAX, aJeKBaTHO OICHUBATh BKJIAJ

Ka)KJIOTO M3 YYaCTHUKOB I'PYIINbI B PEIICHUE PACCMATPUBAEMOM POOIIEMBI.
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Ne HaumeHoBaHue
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|Y Oll ) cer 0HTp60.JII>H palc;nqeuc 00pazoBaTelbHbIE
n NnporpaMmMbl 0 bl€ PA0OTHI He padoThl pecypebl
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
o
M:jf;i . bu6mmoreka [JOK
1.1 1 https://m.edsoo.ru/7f41b
HAy4YHOTO 7
MTO3HAHMS T
CTAPTOBAA
1.2 JTMATHOCTUK 1
A
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41b
72
bubmuorexa [JOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41b
72
3aKOHEBI bu6mmoreka [JOK
2.3 COXpaHEHUs B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHKE 72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

Paszpnen 4. JIEKTPOJANHAMUKA

OcHOBEI
MOJCKVIISDHO- bubnnorexa [IOK

3.1 y7Ap . 9 1 https://m.edsoo.ru/7f41b
KUHETUYECKOH 7
TEOpUH -
OCHOBEI bu6mmoreka [IOK

32 10 1 https://m.edsoo.ru/7f41b
TePMOJTUHAMUKU 7
ArperatHble
COCTOSIHUSI bubmuoreka [JOK

33 BelllECTBA. 5 https://m.edsoo.ru/7f41b
®da3oBrIe 72
MepeXO/Ibl

Uroro no pazgeny 24

bu6mmorekxa [ITOK
4.1 DnexTpocTaThKa 10 1 https://m.edsoo.ru/7f41b
72
IlocTosHHBIN
AIEKTPUYECKHUI bubmmorexa [JOK
4.2 12 1 https://m.edsoo.ru/7f41b
TOK. TOKU B 72
Pa3IUYHBIX ==
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cpenax

Uroro no pazgeny 22
IloBTOpEHUE
Pa3nen 1. **['ogoBas KoHTpoJbHAs paboTa **
T'onoBas
1.1 KOHTPOJIbHAsS 1 1
paborta
HTtoro 1
Pe3epBHOE Bpems 1
OBILEE
KOJIMYECTBO
YACOB I1O 68 4 3
[TPO'PAMME
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
% pmeronnren  Beer | K " (wupporirc
n o omporpawws o epators | mepagors | CoPRCRATEISEIC
pecypchl
Paznea 1. 3JIEKTPOJANHAMUKA
i/f;r;mﬁoe bubmuorexa [JOK
1.1 11 1 3 https://m.edsoo.ru/7f41c
DNeKTpOMarHuTH 97c
ast UHAYKLHUS -
Hroro no paszueny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
MexaHudeckue u bubmmoreka [IOK
2.1 3JIEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIe0aHus 97¢
MexaHudeckne u bu6mmoteka [IOK
2.2 3JIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c
bIC BOJIHBI 97¢c
bu6mmoteka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c
97¢
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBEI
crnernuaabHOM

3.1 TEOPUHU
OTHOCHUTEJIBHOCT
51

Uroro no pazgeny

4

Pasznen 4. KBAHTOBAS ®U3UKA

DIIEMEHTEHI
4.1 KBaHTOBOU
ONTHUKHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢
97¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢
97¢c
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but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97¢
bu6nuoreka [IOK
43 ATOMHOE PO 5 https://m.edsoo.ru/7f41c
97¢
Uroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

DJIEMEHTHI
5.1 aCTPOHOMUU U
acTpou3uKu

Nroro no pazaeny

7

7

1

Pa3znen 6. OBOBIHIAIOIIEE NIOBTOPEHUE

Oo6o061aromee
IIOBTOPEHHE

6.1

3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢
97¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢
97¢c

I'onoBas
6.2 KOHTPOJIbHAS
pabota

Uroro no pazgeny
PesepBHOE Bpems
OBILEE
KOJIMYECTBO

YACOB I10
I[TPOTPAMME

68

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

» Gusuka / Kacesano B.A., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3marenscTBo «IIpocBenenne»

» ®uzuka, 10 knace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. noa
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«IIpocsemenue»

. ®uzuka. 10 knacc. ba3oBblil ypoBeHb. Y4eOHOE TOCOOUE C 3JIEKTPOHHBIM

npuioxenueM (aBrop B. A. KaceaHOB).

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
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®usuka. 10,11 knacc. bazoBelil ypoBenb. Metoanueckoe nocodue (aBtop B. A.

KacpsaHOB)

®usuka. A.Il. PeivkeBnu. 3amaunuk. 10-11 xnaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - pusuka B mIKoIE.

3 http://festival.l1september.ru/articles/ - ecTuBanmb negaroruuecKux Uac
«OTKpPBITBIN YPOK».

4 http://www fizika.ru/ - caliT juist yuutenen pU3MKU U UX YYEHUKOB.

5 http://www.physics.ru/ - Matepuaibl 1o pu3MKe.

6 www . ege .edu.ru - ungopmarmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiexuus [L{OPos

https://www.yaklass.ru/
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