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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 6a30BOr0 ypOBHS HA ypPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUU M TPEOOBAHUI K pe3ynbTaTam
OCBOEHMSI OCHOBHOM 00pa3oBaTelbHOM Mporpammsl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ ydéroMm ¢enepaibHOi paboyell MporpaMMmbl BOCIUTAHUSA U
KOHIIETIIIMM TpernofaBaHus yueOHoro mpeamera «®Pusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccuniickon Penepanuu, peanu3yommux OCHOBHBIE
o0Opa3oBaTeIbHbIE POrPAMMBI.

ConepxaHue mnporpamMmbl 1O (U3UKE HAMpaBlIeHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydaromuxcss 10-11 kmaccoB mnpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOT'O
nonxoxaa. Ilporpamma mo ¢uszuke coorBercTByeT TpeboBaHusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pE3yJIbTaTaM
OoOy4eHMsI, @ TAKXKE YYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAy4YHbIMU YYE€OHbIMU TNpenMeramu. B Hel
OTIPEAENSIIOTCS OCHOBHBIE LI€TM M3y4YeHHUs] (U3MKUA HA YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHUsl, TUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢pu3MKe BKIIOYAET:

e IJTAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (U3HKK HAa 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThl IO TOAAM O0YyUYEHHUS;

e cozieprkanue yueoHoro npeamera «Pu3nkay 1mo rogaM 00ydeHusl.

®dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTYMNAas B
KayecTBE y4eOHOro ImpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMUM 00 okpysxarorieM mupe. LlIkonbHbIN Kype GU3UKH — CUCTEMOOOpa3yIONINit
IS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuzmdeckor reorpadueld W actpoHomued. Vcmomp3oBaHME U AKTHMBHOE
npuMeHeHne (GU3NYECKUX 3HAHUM  OmpenessieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHA B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOECHUS
KOCMOCa, IMOJIy4eHHs] HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU CBONCTBAMHU M JPYTHX.
N3yyenue ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHUPOBAHHUE ECTECTBEHHO-
HayYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHUPOBAHME YMEHHMH NPUMEHSThH
HAy4YHbII METO] MO3HAHUS MPU BBIIIOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢usMku [jsi ypPOBHSI CpeaHEero oOmiero oOpa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOPhIE MOXHO paccMaTpUBaTh KaK MPUHUUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTWUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3JieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKHU.

Hoes cenepanusayuu. B cOOTBeTCTBUM C HeW Marepuan Kypca (U3UKU
00beMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemgymum B Kypce sBisercs
(dbopMupoBaHuE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanmzaiys mnpenosnaraeT HUCIONIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (DU3NYECKON HAYKH, OCMBICICHHE CBS3U Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOIIeCTBa, a TaKkKe C  MHUPOBO33PEHUECKHUMH,
HPABCTBEHHBIMU U KOJIOTMYECKUMU MPOOIeMaMH.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc ¢$usuku mnpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJIOTUYECKUX MPUII0KEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHHUS JJIEMEHTOB
CONlep KaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHUW, a TaKkKe OOCYXICHHS
npo0JieM palMoOHAIIBHOTO TPUPOAOIIONb30BAHUS U SKOJIOTMYECKOU 0€30MaCHOCTH.

Crep>XKHEBBIMHM DJIEMEHTaMH Kypca (PU3MKM Ha YpOBHE CpeIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (hopmMupoBaHHE TPENCTABICHUNA O
CTPYKType HOCTpoeHus: GU3NYECKO Teopuu, posi (pyHIaMEHTaJIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOJE, TIpaHULAX
OPUMEHUMOCTH TEOpPUM, JJi ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM H
MIPOIIECCOB).

CucTeMHO-ACSITETbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcsl Mpexie
BCEro 3a CUET OpPraHU3alUd SKCIEPUMEHTAIBHOU AESITENIbHOCTH O0YyYarolIUXCs.
Jnst  Ga3oBoro ypoBHS Kypca (U3UKM — OTO HCIOJIb30BAHUE  CUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIa0OpaTOPHBIX padorT,
KOTOpbIE B Iporpamme mo ¢u3uke 0ObeTUHEHBI B OOIIMI CIHMCOK YyYEHUYECKHX
NpaKkTUUEeCKUX paboT. BhijeneHue B yKa3aHHOM IEpeyYHE JIabopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OIEHKH, OCYIIECTBISIETCS  y4YacCTHUKAMU
00pa30BaTEIbHOrO IMpollecca MCXOAs U3 OCOOEHHOCTEW IUIAHWPOBAHUA U
OocHalleHus Kabuhera Qusuku. Ilpu »>TOM obOecrieunBaeTcsi OBJIAJICHUE
OOy4YarOMIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBbIE HM3MEPEHUS, HUCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHWE YIENSETCS PEIICHUIO PAcCYETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM A pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENBIO, MO3BOJISIONINE IPUMEHSATh U3YUYE€HHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasliena Kypca, TaK U HHTETPUPYS 3HAHUSA M3
pa3HbIX pa3zienoB. [ KauecTBEHHBIX 3a7ay MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBsICHEHHE TpPOTEeKaHUs (U3MYECKUX SBJICHUM U MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyronue BbhIOOpa (HU3UYECKON MOAENHU ISl CUTyalluu TMPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuanibHO-
TEXHUYECKOMY oOOecIleyeHu0 ydeOHOro mporecca 0a30BbIA YpOBEHb Kypca
¢bu3MKU HA YPOBHE CpeIHEro 001Iero ooOpa3oBaHus JODKEH N3yYaThCs B YCIOBUSIX
PEeIMETHOTO KaOWHeTa (PU3WKU WM B YCJIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HEe0oOX0/IMMOe J1abopaTOpHOE OO0OpYAOBAHHME JUISI BBINIOJHEHUS YKA3aHHBIX B
nporpamme no (pu3uKe y4eHHYEeCKUX MPaKTUYECKUX paboT M IEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHcTpaliioHHOe O0OOpynoBaHuEe (QOPMHUpPYETCSI B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTHU M  O00€CIEeYMBAaeT MOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe 1o (U3MKE KITIOYEBBIX JEMOHCTpALUNA s
UCCIEOBAHUSA  M3YYa€MbIX SBJICHUM W  TPOIECCOB, HMIIUPUYECKUX U
dbyHIaMEHTAbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHECHUM.

JlabGopatopHoe 000pynOBaHME Ui YUYEHUYECKHX MPAKTHUYECKUX padoT
dbopmMupyercsi B BUE TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBAETCA B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydaromuxcsa. TeMaTu4yecKue KOMIUIEKTbI
1a00paToOpHOTO OO0OPYJIOBAHUS JIOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUU QHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIETSIMU U3y4YeHUS] PU3UKU B 00IIeM 00pa30BaHUM SBIISIOTCS:

e popMupOBaHME UWHTEpeCa M CTPEMIICHHS OOYYaIOIIMXCS K Hay4YHOMY
U3YYCHHUIO TMPUPOJbI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TMPEJCTABICHUN O HAYYHOM METOJI€ MO3HaHMUS U (HOPMUPOBAHHE
MCCJIEI0BATEIBCKOI0 OTHOLIEHHUS K OKPYKAIOLIUM SIBJICHHSIM;

e popMuUpOBaHME HAYYHOTO MUPOBO33PEHHMSI KaK Pe3yJibTaTa U3yYeHUs OCHOB
CTpOEHUsI MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DPU3HKH;

e popMupOBaHME YMEHHH OOBICHATH SBJICHUS C  HCIIOJIb30BAHUEM
($U3UYECKNX 3HAHUW U HAYYHBIX JI0KA3aTEIbCTB;

e popMHUpOBaHUE TPEJACTABICHUN O poyin (UBUKH ISl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTmxkeHne 3THX 1eneld 00ecrednBaeTcsl pelieHneM CIEAYIOMNX 3a7ad B

npolecce n3ydeHus Kypca (pU3NKu Ha ypOBHE CpeIHEro o0I1ero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 OOIMMX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAsl MEXAaHHUKY, MOJEKYJISIPHYI0 (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U DJIIEMEHTBI aCTPOPU3UKH;

e popMUpOBaHME YMEHHMH TNPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
OO0bsICHEHHsI (PU3MYECKUX SIBICHMH B TPUPOAE M JUIS NPUHATHA
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM KU3HU;

¢ OCBOEHHE CIIOCOOOB pEIICHHUs pPAa3JIMYHbIX 337a4 C SIBHO 3aJaHHOM
¢u3nyeckoil MoJenblo, 3a1ay, MOAPa3yMEBAIOIIHUX CaMOCTOSITEIbHOE
co3anue PU3NIECKON MOJIETH, aJIeKBAaTHON YCJIOBHSIM 3a]/1auH;

e MOHMMaHHE (PU3UYECKHUX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOAAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUA M IPOBEACHUS
¢u3nyecKux HKCIEPUMEHTOB, aHAIW3a U HUHTEpHpeTanuu HH(OpMaILHH,
OIPEAEIICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O PE3YiIbTaTa;

e CO3/IaHME YCIIOBUM JUIsl Pa3BUTUSL YMEHUH NPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIESATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpEAHEro oOIIero
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemplii B mporpamMmme 1o (U3MKE MepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT ABISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JEJIaeT BHIOOP
OpOBEACHUS JIAOOpaTOPHBIX pabOT M ONBITOB € YYETOM WHIWBHUIYAJIBHBIX
0COOEHHOCTEN 00yJaroIuXxCsl.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT O TO3HAHUS

®dusuka — Hayka o npupone. HayyHble METOIABl IO3HAHUS OKPYKAIOLIETO
mupa. Poib dkcnepuMeHTa W TEOPUHM B MPOLECCE IIO3HAHUSA IPUPOIBI.
DKCIepUMEHT B (PU3UKE.

MonenupoBanue (U3MYECKUX SIBIEHUH U mpolueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbl U TEOpUU. [ 'paHULIBI TPUMEHUMOCTH (PU3HMUECKHX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Ponb 1 mMecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MHpa, B IPAKTUYECKOU AEATEILHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBple U UUDPPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelenre, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHAsi CKOPOCThb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, MX MPOCKIMM HAa OCH CHCTEMBI KOOPAMWHAT.
CiioxxeHne rnepeMeneHui U ClI0KeHue CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTU U [EPEMELICHUs
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHrue CBOOOAHOT0 MaiCHUsI.

KpuBonuuennoe paBwxkeHue. [IBWKEHHME  MATEpUaIbHOM  TOYKH IO
OKPYKHOCTH C IOCTOSIHHOM 10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHENHAS
ckopoctk. [lepnon n yacrora odpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA H TMPAKTUYECKOE MPUMEHEHHE: CIIUJIOMETD,
JIBUOKEHUE CHAPSJI0B, LIEMTHBIE U PEMEHHBIC MIEpEAaAUH.

Jlemoncmpayuu

Mogenb cucTemsl OTCUETA, WITIOCTPAL KHHEMATHYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeobpazoBaHue IBUKEHUHN C HCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaeHue Ten B BO3AYXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HabGnronenue aBuxeHus: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



W3mepenne yckopeHusl CBOOOTHOTO TaICHHS.

HarmpasieHue cKkopoCcTH Mpy ABMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopuvie pabomol

M3ydyeHne HEpaBHOMEPHOTO JIBIKCHHUS C IIEIBI0 ONPEICICHUS MTHOBCHHOU
CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIY IYTAMH, MPONJICHHBIMA TEJIOM 3a
TIOCIICIOBATEIbHBIC PaBHBIC TIPOMEXYTKH BpPEMEHH TP PaBHOYCKOPESHHOM
JBIKEHUH C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYITIO.

M3ydyeHue NBMKCHHS IIapUKa B BA3KOM JKHJIKOCTH.

W3ydyeHune qBIWKEHUS Tela, OPOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipuamun ~ otHocurenbHOCcTH  l'ammes.  llepeeii  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3uuuu cwi. Bropoi 3akon HeroToHa
JUI. MAaTEPUAIBHOU TOUKU. Tpernii 3akoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuia Tsxkectn. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenus). Cuna tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXEHUs U cuia TpeHus nokos. Kosdduument tpenus.
Cuiia conpoTHUBIIEHUS MPU IBUKEHUU TEJa B dKUJKOCTU WU Ta3e.

[TocTynarenbHOE U BpamaTelbHOE ABHKEHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuibl OTHOCUTENBHO oOcu BpamieHus. Ilnedo cuibl. YcmoBus
paBHOBECUS TBEPAOrO TENA.

TexHudyeckre YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOJIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHune nHepIuu.

CpaBHeHME MacC B3aMMOICHCTBYIOIINX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnoxeHue cuil.

3aBUCUMOCTH CWJIBI YIPYTOCTH OT e OopMaliui.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABEME U T1aJICHHH.

CpaBHeHUE CUJI TPEHUS TTOKOS, KAYEHUS U CKOJIbKECHHS.

Y cnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

N3yuenue nBr>xkeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pe3nHOBOM 00pasiie, OT X JeopMariuu.

HccnenoBanne ycnoBUl paBHOBECHS TBEPAOrO TeENA, HUMEIOMIETO OCh
BpaILICHUSI.

Tema 3. 3akonwl coxpanenus é mexanuke

NmMnynsc MarepuanbHOW TOYKM (Tena), CUCTEMbl MaTEpUAJIbHBIX TOYEK.
Nmnynbec cuiibl U1 MU3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE 1BMXKEHMUE.

PaGota cuiabl. MOIIHOCTE CHITBIL.

Kunernueckass sHeprusi maTepualibHOW TOUkKU. Teopema 00 U3MEHEHHH
KMHETUYECKOW SHEPTUU.

[ToreHumanpHas DHEPrHusl. [ToreHumanpHas SHEPrus YIIPYTO
nebopMupoBaHHON  TpyxkuHBL.  [loTeHIManpHas  JHEprus Tena  BOJMU3H
MOBEPXHOCTHU 3EMIIU.

[loTeHUMaNbHBIE W HENOTEHUMAJIbHBIE  CHIJIBL CBsi3b  paboThI
HEMOTEHUHUAJIbHBIX CUJ C HM3MEHEHMEM MEXaHMYECKON JHEPruv CHUCTEMBI TEIl.
3aKOH COXpaHEHUs MEXAaHUYECKON IHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YecKre yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

[Tepexoa moTeHIIMATBHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yyenuueckuii sxkcnepumenm, nabopamopusle pabomol

N3ydyenune abCoMOTHO HEYNIPYTOTo yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI C U3MEHEHHEM MEXaHWUYECKOW SHEpruu
TeJla Ha MPUMEPE PACTSHKEHUSI PE3MHOBOIO JKI'YTa.

Pa3nen 3. MoJiekyasipHas (pU3MKA U TEPMOAUHAMHUKA
Tema 1. Ocnoevt MoneKynAPHO-KUHEMUYECKOU meopuu
OCHOBHbBIE€ TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUHM U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep IBHKEHUS H
B3aUMOJIECTBUSA YaCTUL[ BemecrBa. MoOJenu CTPOEHUs TIa30B, KUIKOCTEH W
TBEPJBIX TNl M 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pazmepsl Mosekyil. KonnyectBo BemectBa. [locTosinnas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopnens  wupeanmpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJIIPHO-
KUHETUYECKOW TEOPUU HJICAIBbHOrO rasza. AOCONIOTHas TemIepaTypa Kak Mepa
CpelIHENl KHWHETHUYECKON SHEpPruy TEIUIOBOrO JBWXKEHHA dYacTull raza. [llkama
temneparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Kitanenpona.
3akoH [lamprona. M3omponeccsl B UACATBHOM Tra3e C MOCTOSIHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBlieHHE H3OMPOLECCOB: HM30TEpPMa, HM30X0pa,
n3obapa.

TexHu4yeckre yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIUE IUCKPETHOE CTPOEHHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUM.

OmnpiTel 0 AU GY3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKCHHUS.

Mogaens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIIINAE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Mopnens, WIoCTpUpyoLias NpUpoaY AaBICHUS ra3a Ha CTEHKH COCYy/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHUS HJICAILHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomeol

OmnpeneneHue mMacchl BO3/lyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEpEHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEPATyphbl BO3IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY TapaMeTpaMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbl mepmoOuHamuKu

TepMonunamuueckas cucteMa. BHYTpeHHsIT 3HEpPTUss TEPMOAUHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3MeHeHus. KonnuecTBo TerioTel u pabora. BHyTpenHss
SHEpPrusi  OJHOATOMHOTO  HUJEajJbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y AeNbHAsA TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEmoTh npu Temionepeaaye.

[Torsitue 00 ammabatHOM Tmpormecce. l[lepBwIid 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompolieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoauHamuku. HeoOpaTuMoCTh TPOIIECCOB B MPHUPOJIE.

TemnoBbie MamvHbl. [IpUHIUIBI AEUCTBUS TEIIOBBIX MAIIIMH.
[IpeoOpa3zoBanuss SHEpruM B TEIUIOBBIX MammuHAaX. Koadduiment mnome3noro
neicTBusa TermmoBod mamwmHbL [{ukn KapHo m ero kodddummeHT MOIe3HOTO
JENCTBUSA. DKOJIOTMYECKUE MPOOJIEMbI TEIIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA W TNPAKTUUYECKOE MPUMEHEHWE: JBUTATEIb
BHYTPEHHETO CrOpaHHusl, ObITOBOW XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH »HEpruM Tejla MpPHU COBEPILIEHUU pPaOOThI: BBLIET
npoOKku u3 OYTBUIKM TIOJ NEWCTBHEM CXXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUIECOAEMOHCTpALUA).

N3meHeHne BHYTpEeHHEN SHEPTUM (TeMIlepaTyphl) Tena MpH Terionepeaye.

OnbIT 1o aauabaTHOMY pacIIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTaTeNsl BHYTPEHHETO CropaHusi, PpEaKTUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3mepenne ynenbHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHaeHcanusa. Mcnapenue u kumeHue. AOCOMOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HaceimeHHwsll mnap. YaenbHas TEIioTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrainmuueckue u amopdHbie Tena. AHU30TPONIUS CBOMCTB
kpuctamioB. Kunkue xpuctamibl. CoBpemMeHHble MaTepuayibl. [lnaBieHue u
KpUCTaIu3aius. Y aenbHas Teriora miasienus. Cyonumarus.

YpaBHeHHUE TEIUIOBOro OaaHca.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MAaTE€pUAJIOB, B
TOM YHCJI€ HAHOMATEPHUaIOB, U HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu NOHM>KEHHOM J1aBJICHUMU.

CriocoObI H3MepeHUs BIAKHOCTH.

Habmtoienne HarpeBaHus U IUIaBJICHUS KPUCTAJUTMYECKOT O BEIIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yyenuueckuii sxkcnepumenm, 1abopamopusle padbomul

N3mepeHne OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Pa3jen 4. DiieKTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnexTpuzanusi Tell. OJIEKTpUYECKMi 3apsan. JlBa BHIa DIIEKTPUYECKUX
3apanoB. IIpOBOOHMKH, IOUAIIEKTPUKM W MOJYNPOBOAHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOrO 3aps/a.
BzanmonerictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIN JIEKTPUIECKUM 3aps.
Onekrpuueckoe noie. Hanpspk€HHOCTE anekTpudeckoro nous. [Ipuanun



CYHEPHO3ULIUM DNEKTPUUYECKUX ToJie. JIMHUM HanmpsKEHHOCTU DJIEKTPUUYECKOTO
OIS,

Pabora cun anekrpocraruueckoro  mons. llorennuan.  Pa3HoCThb
noteHuanoB. [IpoBOAHUKM UM AUDJIEKTPUKH B DJIIEKTPOCTATUYECKOM TOJIE.
JlusnexTpuyeckasi MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOr0 KOHIEHCATOopa.
DHeprus 3apspKeHHOT0 KOHAEHCATopa.

TexHu4Yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHUE DIJIEKTPONpHOOpOB,
KOHJIEHCATOP, KONMUPOBAJIBHBIN anmnapar, CTpPYHHBINA IPUHTEDP.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI AEHUCTBUS JIEKTPOMETPA.

B3anmoneiicTBue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3aLIUTA.

JIMPAEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIGKTPOEMKOCTU IIJIOCKOTO KOHJIEHCaTopa OT IUIOIIAau
IUIACTUH, PACCTOSHUSA MEXAY HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii skcnepumenm, n1abopamopmsie pabomol

N3mepenune 2J1eKTpoEMKOCTH KOHJIEHCATOopa.

Tema 2. Ilocmosnnstit 31ekmpuueckuit mok. Toku 6 paznuunsix cpeoax

DONEeKTpUYEeCKUd TOK. YCIOBHS CYIIECTBOBAHUSA DIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [locToOsHHBIN TOK.

Hanpspxkenue. 3akon OMma Jy1st yyacTka Ieru.

DJIEKTPUYECKOE COIMPOTUBJIECHUE. Y IEJIIbHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaANIEIbHOE, CMEIIAHHOE COSMHEHHUE TPOBOAHUKOB.

PaGora »snexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AJIEKTPUYECKOT0 TOKA.

DIIEKTPOJBIKYIIASA CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 17151 TOJIHOM (3aMKHYTOM) 3sieKTprudeckoi nenu. KopoTkoe 3aMmbIkaHue.

ONEeKTpOHHAasT  NPOBOJAMMOCTH  TBEPJBIX  METALIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TemmepaTypbl. CBEpXITPOBOAUMOCTD.

DJIEKTPUUECKUM TOK B BakyyMe. CBOICTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOAHUKH. CobGcTBenHas u MpUMecHast MIPOBOJUMOCTh
noJiynpoBoAHuKoB. CBolicTBa p—N-niepexoaa. [lonynpoBoHUKOBBIE TPUOOPHI.

DNeKTPUYECKUM TOK B pacTBoOpax M  paciulaBax  dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS AUCCOIMALINA. DIIEKTPOIIU3.



DJIEKTpUYECKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [1nasma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE. aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeibHble MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MTOTYITPOBOTHUKOBBINA U0, TAIbBAHUKA.

Jlemoncmpayuu

W3Mepenune cuibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWJIUHAPUYECKUX MMPOBOJHUKOB OT JIJIMHBI,
IUIOIIAIY TTOIIEPEYHOTO CEYEHUs U MaTepHraa.

CMenanHoe COEMHEHNE MPOBOAHUKOB.

[Ipsimoe w3MepeHHe BIeKTpOABMXKyUled cwibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBACHMOCTH COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH 3JAEKTPOIUTOB.

HckpoBou pa3psia U IpOBOAUMOCTH BO31yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTH AUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

M3yuyeHne CMEaHHOr 0 COEIMHEHUS PE3UCTOPOB.

N3mMepeHune 3JIeKTPOABIIKYILIEN CHIIBI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIIEHUS.

Hab6ntonenue anexTposnusa.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS C
YYETOM COJAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CHA C KypCcaMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4HOTO
MO3HAHWS: SIBJICHUE, HAY4YHBIA (akKT, rurmore3a, (pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOII0ACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIE]b, U3MEpPEHUE.

Mamemamuxa: pelleHUE CHUCTEMBbl ypaBHEHUH, JuHEWHas (yHKIHS,
napabouna, runep6oia, ux rpadukyd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIIMU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: Mexanmdeckoe IBUKEHUE B XKUBOU mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAauU, TEIJIOBOE PaBHOBECHUE),
3JIEKTPUYECKUE SBJIEHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHASI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAS AUCCOLMALINS,
rajgbBaHMKA.

l'eoepacghusi: B1aXXHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE JBUKEHUH C MCIONb30BAaHHEM MEXaHU3MOB,
y4€T TpEHMs B TEXHUKE, MOAIIMITHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M Jpyrue), IBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOIHH
IIOJIyYEHNsT COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3nen 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[locroaHHble  MarHuThl.  B3auMmopelcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bekrop MarHuTHOM uWHAYKIMM. [IpuHIun cynepnosunnu
MAarHUTHBIX MoJe. JIMHMUM MarHuTHOM WHAYKUMU. KapTuHa JIUMHWUNA MarHUTHOU
VHJYKIWH [10JI1 TOCTOSIHHBIX MAarHUTOB.

MaruutHOE TION€ TPOBOAHHMKA € TOKOM. KapTuHa JWMHUN WHIYKUUH
MAarHUTHOTO TOJISI JJMHHOTO MPSMOTr0 MPOBOJHUKA M 3aMKHYTOT'O KOJBILIEBOTO
MPOBOJIHUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue npoBOHUKOB C
TOKOM.

Cuia Ammnepa, e€ MOyJib U HarpaBJiCHUE.

Cuna Jlopenna, e€ MoayJib U HanpaBJieHUE. [[BI>KEHHE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJTHOM MarHuTHOM mnose. Pabora cunbl Jlopenia.

SIBieHuEe BJIEKTPOMArHUTHOM MHAYKUMU. IlOTOK BeEkTOpa MarHUTHOM
UHIYKIUW. OJIEKTPOJABIKYIIAs CWIa UWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »3ieKTpUUeCcKOe TONe. ODJIEKTPOABMKYIIAs CWJIA WHAYKIHAH B
IIPOBOJHUKE, JBIKYIIEMCS IOCTYMATEIBHO B OAHOPOJHOM MAarHUTHOM IOJI€E.

[TpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJIE€HHME CaMOMHIAYKIMU. OJEKTPOABWKYILAS  CHiA
CaMOMHIYKLIHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA W IMPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MAarHMThl, AJEKTPOMATHUTHI, SJICKTPOABUTATENIb, YCKOPHUTEIN >SJIEMEHTAPHBIX
YaCTHII, UHIYKIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHUE ATIEKTPOHHOIO IMyYKa MArHUTHBIM TTOJIEM.

JIuHYMY MHIYKIIMM MarHUTHOT'O MOJIS.

B3aumopenicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBNIEHHE PIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOABIKYILEH CHIbI MHAYKIHUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHH.

Yuenuueckuii skcnepumenm, nabopamopuvle pabomboi

N3ydeHrne MarHuTHOrO MOJISl KATYIIKHA C TOKOM.

HccnenoBanue 1elCTBUS ITOCTOSSHHOI'O MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3jen 5. KosieOanus u BOJIHbI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1e0aHUus

Konebarensnas  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KOjeOaHUS.
I'apmonunueckue konebanus. Ilepuon, wyactora, amrummtyna v ¢asza KoneOaHUM.
[IpyxuHHBIN MaATHUK. MareMaTHU4eCKUHd MASITHUK. Y PAaBHEHHUE TapMOHUYECKUX
koneOanwmii. [IpeBparienne sHeprun Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiit  koHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUS B
UealbHOM KoOJie0aTeTbHOM KOHType. AHAJIOTUS MEXAy MEXaHWYECKUMHU U
ANIEKTPOMAarHUTHBIMU KoneOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEeThHOM KOHTYpE.

[IpencraBienue o 3aTyxarnmx KojebaHusx. BoIHYKeHHbIE MEXaHUUECKUE
kosneOanus. Pe3onanc. BeiHyK/I€HHBIEC 3JIEKTPOMAarHUTHBIE KOJICOAHMUS.

[lepemennblidi  TOK. CHUHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJTHOE€ W JEUCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpanchopmarop. [Ipon3BoacTBO, mepenada U MOTPEOICHUE DICKTPHICCKON
SHEPIruM. JKOJOTMYECKUE PUCKU TPU MPOU3BOJCTBE 3JeKTposHepruu. KympTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4Yeckrue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: SIIEKTPUYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojieOaTenbHONH CHCTeMbl (MPY>KUHHBIN WU
MaTeMaTUYECKUM MasSTHUK).



HaOnronenue 3aTyxaromux KojaeOaHuu.

HccnenoBanue CBONCTB BRIHYXAEHHBIX KOJIEOAHUH.

Hab6nronenue peonaHnca.

CBOOO/IHBIE PTIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuusinorpaMmbl (3aBUCUMOCTH CUJIbI TOKA U HANpPSKEHUS] OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mpu mOCIENOBaTENbHOM COCAUHEHUU PE3UCTOpPA, KaTYLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojens JINHUM 3JIEKTPOIIEPEAAYH.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTU TEPUO/IA MaNbIX KOJIeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENM M3 IOCJIENOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHunHole 60JIHbL

MexaHnuueckue BOJIHBI, YycioBHs pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JIMHA BOJHBL. [lomepedyHble YW MPOAOIbHBIE BOJIHBI.
WNurepdepenius u Auppakiums MEXaHU4eCKUX BOJIH.

3Byk. CxopocTh 3ByKa. ['poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3JIYyYEHUsS JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BexkropoB E, B, V B anektpomarautHoi BosnHe. CBoOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIIEHUE, Moysipu3anus, Tudpakims,
uHtreppepeHunst. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >J€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI pagOCBA3U U TENEBUICHU. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBas [IMAarHOCTHMKa B TEXHHUKE M MEJIULHHE, pajaap,
paauoNpuEMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpa3oBaHue U PaCHPOCTPAHEHHE IMONEPEUYHBIX U IPOJOJIbHBIX BOJIH.

KoneoOmromeecs Te€10 Kak HUCTOYHUK 3BYKa.

HabGnronenue oTpaxkeHus U MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHun U 1uPppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmtoienne cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON H
4acTOTOM KOseOaHU.



HUccnenoBaHne  CBOMCTB ~ DJEKTPOMArHUTHBIX  BOJIH: OTpak€HHE,
pesloMIIEHUE, MOoNspu3anus, Judpakiuus, HHTephepeHuus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
onHOpoaHOM cpeae. JIyu cBera. ToueuHbl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHus cBera. IlocTpoenne m3obOpakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3aKOHbBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN TTOKa3aTelhb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroj IOJHOIO
BHYTPEHHET0 OTPaXKEHUS.

JHucnepcus ceera. CinoxHblii cocTaB O6enoro cera. LIBer.

CobOuparomue u pacceuBaronde JuH3BL. ToHkas muH3a. DokycHOe
pacCTOSIHME W ONTHYECKash Cuja TOHKOW JuH3BL. [locTpoenue uzoOpaxeHWil B
coOuparonmx 1 pacceuparomux JnH3ax. DopMyrna TOHKOW JHMH3BL. Y BEIUYCHUE,
JABAEMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BomnoBass ontuka. MHTrepdepenmus cera. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBus HaOMOACHUS MaKCUMYMOB M MHHHMYMOB B HMHTEpP(EpPECHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB.

Hudpakuus csera. JudpakuuonHas pemérka. YcloBuUe HaOIIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus cera.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIYIa,
dboToanmnapaT, NPOCKIUOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PPAKIIMOHHAS PEIIETKA, MTOJISIPOU/I.

Jlemoncmpayuu

[IpssMOIMHENHHOE PacHpOCTPAHEHUE, OTPAXKEHUE M MPEJOMIIEHUE CBETa.
OnTrueckue NpudOpHI.

[lonHOE BHYTpEHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanne cBOWCTB U300paKeHHM B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIIECKOIIA.

HaOnronenue nnrepdepeHiium crera.

HaOmronenue nudpaxkuuu crera.

Hab6nronenue nucnepcuu cBera.

[TonyuyeHue criekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomy4enue crekTpa ¢ MOMOIIbIO TUGPAKITMOHHON PEMIETKH.

Habnronenne monspu3aiiy cBeTa.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomeol



M3mepeHune nokasareins peaoMIICHHs CTEKIIA.
HccnenoBanue CBOMCTB M300payKEHU B JIMH3AX.
Habutoienune nucnepcuu cBera.

Pa3gesn 6. OcHOBBI cieUAILHONH TEOPUH OTHOCHTEJILHOCTH

['panunbl  IPUMEHUMMOCTH  KilacCMYeckoun — mexaHuku.  [loctysnartsl
CIIEIMAJIBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETa B BAaKyyM€, IPUHLIHUI OTHOCUTEIIbHOCTA DWUHILITENHA.

OTHOCUTENBPHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHH U COKpAILCHUE
JUTUHBI.

DHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIBI.

CBs13b MacChl C JHEPTUEN U UMITYJIBCOM PEIATUBACTCKON YaCTULIbL. DHEPTUS
MIOKOSI.

Pa3nen /. KBantoBasi pusznka

Tema 1. Dnemenmot KGAHMOBOU ONMUKU

®oronbl. Popmyna [1nanka cBsi3u s3HEprUn POTOHA C €ro YaCTOTOW. DHEpPrus
U UMIYJbC (POTOHA.

OTtkpeiTHe 1 uccienoBanue poroaddexra. Onbitel A. I'. CToneroBa. 3akoHBI
dororddexra. YpaBuenue DitHmreitna nns gorodddexra. «KpacHas rpaHuia
dorodddekra.

JaBnenue ceera. OnwiTel I1. H. JIleGenena.

XHUMHYECKOE JCUCTBUE CBETA.

TexHuueckue yCTpOMCTBA W TMpaKTUYECKOe MpUMeHeHue: (OTOIIEMEHT,
doTonatumk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

dotor(dekT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

HccnenoBanue 3aKkoHOB BHENIHETO GoTodddexTa.

Ceeroauo.

ConneuHas O6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO o -YaCTHIL.
[Lmanerapnas mogmens aroma. Iloctynmarsl bopa. M3nyueHwe u morioiieHue
(GOTOHOB MpU Mepexoe aToMa C OJHOIO0 YpPOBHSA SHEPruM Ha Apyrou. Buasl
criekTpoB. CIEKTp YPOBHEN SHEPTrUM aTOMa BOJAOPO/A.

BonnoBbie cBoicTBa yactull. Bonusl ne bpoina. KopnyckyisipHO-BOJTHOBOM
TyaJIA3M.

CHNOHTaHHOE Y BBIHYKJAECHHOE U3TyYCHHE.

TexHuuecknue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pezepdopaa.

Omnpenenenue IIMHBI BOJHBI JIa3epa.

Hab6mronenue nuHeR4aThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, n1abopamopmusie pabomol

HaOmnronenue nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, [JIOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHUsS sAnpa. OTKpbITHE
panuoakTuBHOCTH.  OmnbiThl  Pesepdopna mo  ompeneneHuio  cocTaBa
paauoakTUBHOrO wu3nydeHusa. CBoiictBa anb(da-, Oera-, raMMa-U3JIy4CHHUS.
Biusinue paaini0oakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOoTOHA W HeWTpoHa. Hykimonnas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnaa. OIEKTpOHHBIM © TO3UTPOHHBIM Oera-pacnaa. [‘amma-
U3JlydeHue. 3aKOH paJuo0aKTUBHOTO pacmnajia.

DHeprus CBs3M HYKJIOHOB B sigpe. Saepubie cuibl. Jlegekt Maccol sipa.

Snepnsie peakuun. /lenenue u cuHTE3 A1€EP.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobGiieMbl M MEPCHEKTHUBBI
SIEPHON SHEPTETUKHU. JKOJIOTHUECKHE aCTIEKThI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoibl HaOJIO/IEHUS U PETUCTPALIMU JIIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaIbHbIE B3aUMOICHCTBUS. EAMHCTBO (U3HUECKON KapTHHBI MUpa.

TexHu4yeckre yCTpoWCTBa M MPAKTUUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peaktop, atToMHas 6omoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHL.

Yyenuueckuii sxcnepumenm, 1ab6opamopuslie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (G oTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM M ACTPOPUZNKH

DTarnel pa3BUTHUS acTpoHOMUU. [IpuKkiiaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3B&3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, WX BHUJIUMOE
JBU>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTMBHOCTb. Mcrounuwk sHeprun CojHLIA U 3BE3N.
3BE3MbI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jluarpamma «CHEKTpajabHBIM Kiacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIENOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIS 3BE3]] TJIaBHOM MOCIEN0BATEIILHOCTU. BHYyTpeHHEE CTpoeHnE



3B&31. COBpEMEHHBIE NIPEACTABICHUS O MPOUCXOXKIACHUH U 3Bomonun ConHua u
3BE311. DTaIlbl )KU3HU 3BE3 .

Mneunsiii [Iyre — Hama [amaktuka. Ilonmoxxenne n nBwxkenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B AApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazoeranne ranakTuk.
Teopus bosnbiioro B3peiBa. PeMkToBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepewménnbie npoOiemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIIbIOTEPHBIX
HOPUIIOKEHUH NIl ONpeieNICHUs] MOJ0XKEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31us1 CEeBEPHOro MONYIIAPHs U SIPKUE 3BE3BL.

Habmonenus B teneckon Jlynsl, mianer, Mueunoro Ilytu.

O0o0mamonee NnOBTOpeHne

Ponp ¢usuku u acTpoHOMHUM B HDKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH c(pepax NesTeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HON KapTHHE MHpPA, poJib GU3NUECKON TEOPHUH
B (GOpPMHpPOBAHWUM TIPEJICTABICHUM O (PU3NYECKON KapTHHE MHpPA, MECTO
(u3nyecKoi KapTHUHBI MHUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenune kypca ¢usuku 0a3oBoro ypoBHs B 11 kiiacce ocyliecTBIsieTCs C
Y4ETOM COJAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3E€H C KypCcaMM MAaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4yHbIM (akT, rumore3a, (pu3MvecKkas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEIINPOBAHNUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CHUCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKHE
(YyHKIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPbI M MX NPOEKLUMHA HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
POU3BOJIHBIC JJIEMEHTapHbIX (YHKIMI, TPU3HAKK TOJ00MS TPEYrOJIbHUKOB,
OTIpeIeNICHHE TUIONIAIN TIOCKUX (puryp u oobéma Ted.

buonoecusa: »nekTpuyeckue SBIEHHS B JKUBOW MpUpPOAE, KojeOaTelabHbIE
IBW)XEHUs B )KUBOU MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW NPUPOJE, AECHCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAININYECKAS! CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIUTMUECKON pPEMIETKH, CHEKTPaIbHBIN
aHaIu3.



l'eocpaghusi:  MarHUTHbIE TOJIOCAa 3€MIIM, 3aJ€KU MAarHUTHBIX PYII,
(oToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozus: TUHUM DIEKTpOIEpenad, TEHEpaTop IEePEMEHHOIO TOKa,
ANIEKTPOJBUTATENIb, WHAYKIMOHHAS TI€4Yb, pajap, pPaiUuONpUEMHHK, TEJIEBU30D,
aHTeHHa, tenegoH, CBU-meub, MpoOEKIMOHHBIA amnmapaT, BOJIOKOHHAs ONTHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3VYJbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpenmera «®dusuka» Ha ypOBHE CPETHEro OOIIEero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO O0ECIIEUUTH JOCTHKEHUE CIICAYFOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE PE3yabTAaThl OCBOCHUSI YUeOHOro npeaMera «Pu3nKay JOTKHBI
OoTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAlOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIlN{, TO3WTHBHBIX BHYTPEHHHUX  YOSXKICHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOLIECCE PEAIM3ALNN OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHOU AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpasKaaHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH IPakAAHCKON MO3UIIMU 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUICKOI0 OOIIECTBA;

NPUHSATHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO IEITEIBHOCTh B HMHTEPECAX TI'Pa)XKAAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3alliy;

YMEHHME B3aUMOJICMCTBOBATH C COLIMAILHBIMU HHCTUTYTAMHU B COOTBETCTBHUU C
uX (PYHKIMSAMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKON rPaXKJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTHU3MA;

IIECHHOCTHOE OTHOLICHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JAOCTHUXEHUAM
POCCUMCKUX Y4EHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHMUSI;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTA YYEHOIO;

OCO3HAHME JTUIHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIKOUYas 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucymiero GU3nN4eckon Hayke;



5) TPy/10BOT0 BOCTIMTAHUS:

UHTEpEC K pa3MyHbIM cdepam NpodecCHOHATbHON NeATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBII BBIOOD
Oynyien nmpodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO M CaMO0OOpa30BaHUIO B 00JIacTU
(U3HUKU HA TPOTSKEHUU BCEU KU3HM;

6) 3K0JIOTHYeCKOTr0 BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh JKOJOTMYECKOW KYJIBTYPhl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa SKOJIOTHYECKHUX Mpodiem;

IJITAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAKOIIEH CPEJIe HA OCHOBE
3HAHHUS LEJIeW YCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA;

paclIMpeHue OmbITa ACATEIBHOCTH SKOJIOTMYECKOM HAIIPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (PU3HKE;

7) HeHHOCTH HAYYHOT0 MO3HAHHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHME LEHHOCTH HAy4YHOW JEATEIBHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs (U3MKH  OCYIIECTBIISITH  MPOEKTHYHD UM HUCCIEI0BAaTEIbCKYIO
NEeATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBIC YUeOHbIE 1eCTBUSA
ba3oBble Jornyeckue 1ecTBUA:
CaMOCTOATENbHO  (OPMYNIHUPOBATh M aKTyalIM3UpOBaThb  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENHU EATEIbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUHU HUX
JOCTHXKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTM W TNPOTUBOPEYUSI B  pacCMaTpUBAEMbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEMbI C YYETOM aHaau3a MMEIIIUXCS
MaTepUaJIbHBIX 1 HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIbTATOB
LEISIM, OLIEHUBATh PUCKH MOCJIEICTBUN NEATEIbHOCTH;
KOOPJMHUPOBATh W  BBIIOJNHATH PAabOTy B  YCIOBHSIX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEIICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble uccienoBarejibCKkue 1eiCTBUA:
BJIAJIETh HAYYHOU TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATHUSIMUA U METOAAMHU
(pu3nvecKkoil HayKu;



BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEIOBATEIILCKON U MPOSKTHON JEATEIhHOCTH
B 00sacTu (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pElIeHUs 3ajad (U3UUECKOrO CONEp KaHUs, MPUMEHEHUIO Pa3InYHBIX
METOI0B MTO3HAHUS;

BJIAQJIETh BHJIAMU JIE€ATECIBHOCTH 1O TMOJXYYSHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpETalii, MOpeoOpa3oBaHUI0O W TMPHUMEHEHHUI0O B Pa3jMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE MPU CO3/IaHNU YUYE€OHBIX MTPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISITH IPUYMHHO-CJICAICTBEHHBIE CBSI3W W aKTyallM3MpOBAaTh 3aaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWUTh apryMEHThl JJi J10Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHATM3UPOBATh TMONYYCHHbIE B XOJE pEHICHHS 3aJadyd  pPe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh MX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa3oBaTEIbHOM
JeSITeNbHOCTH, B TOM YHUCIIE TIPU U3YYCHUU (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHUsA 10 (U3MKE B TPAKTUYECKYIO 00JIaCTh
KHU3HEICATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE €U, IPEjIaraTh OPUrMHANbHbBIE TOAXO/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmueii:

BJIa/ICTh HABBIKAMH TOJYYCHUs WH(GOPMAIUU (PU3NIECKOTO COACPIKAHHUS U3
UCTOYHMKOB PpAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYHIECTBISTh IOUCK, aHAJIU3,
CHUCTEMAaTH3allMI0 W HHTEpIpeTanuio HHOOpPMAlUU Pa3IUYHBIX BUAOB U (hopMm
NPEICTaBICHNUS;

OLIEHHBATh JOCTOBEPHOCTH MH(OPMAIINH;

UCIOJb30BaTh  CpeACTBA  MH(POPMALMOHHBIX M  KOMMYHHUKALMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3a7a4 C COOJIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMpaBOBBIX M  JTUYECKHUX HOPM, HOPM
UH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOr0 COAEpPKaHUSA B pa3IMYHBIX (opmaTtax ¢
yu€TOM Ha3zHAYCHUS MHPOPMAIMH U LIEJIEBON ayAUTOPHH, BRIOUPAst ONTUMATIbHYIO
dbopMy npeacTaBICHUS U BU3yaJIU3aI1H.

KoMMyHuKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:
OCYIIECTBIISITh  OOIIEHWE Ha ypokax (U3NKK W BO BHE-YPOUHOU
JESITeNbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd W  CMAr4aTh
KOH()JIUKTBI;

Pa3BEPHYTO MU JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HCIIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W WHAWBUAYaTbHOMN
padoTHI;

BBHIOMpaTh TEMAaTUKYy M METO/Abl COBMECTHBIX JEHUCTBUN € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0r0 YJ€Ha KOJUIEKTHUBA;

IIPUHUMATh L€IM COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JACHCTBUM,
pacmpenensaTh poid C Y4ETOM MHEHHUM YYacCTHUKOB, OOCYXAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAaJa M KaXJOr0 YYaCTHHKAa KOMaHIbl B
001K pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHWBATH HMAEH C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIEe YueOHbIEe AelcTBUSA
Camoopranu3anus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATEILHOCTh B 00JACTH
GuU3MKU W acCTPOHOMHUH, BBISBIATH TNPOOJIEMBI, CTaBUTh H (POPMYIUPOBATH
COOCTBCHHBIC 3aJa4H;

CaMOCTOSITEIIHO COCTABJISITh TUTAH PEHICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJTHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUI;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpaTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieNaTh OCO3HAHHBIM BBHIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a peleHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO SPYIUIHUU B 00JaCTH
(GU3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JEATCIHHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATEIHLHOM  pEeQUIEKCHH KaK  OCO3HAHUS
COBEpINACMbIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, HMX pPE3yIbTaTOB H
OCHOBAHUM;



UCTIOJIb30BaTh MPUEMBI peISKCHUH U OIICHKU CHTYallHH, BBIOOpa BEPHOTO
peIICHNS;

YMETh OLICHUBATh PUCKHA M CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIKCHHUIO;

NPUHUMAaTh MOTHBBI W apPryMEHTBhI JPYTHX IIPH aHAJINW3E pPEe3y/IbTaTOB
JCSITCIIbHOCTH;

NPUHAMATH Ce0s1, TOHUMasi CBOM HEJOCTATKU M JOCTOMHCTBA,

IPUHUMAaTh MOTHBBI W apPryMEHTBHI JPYIrUX IPH aHajIu3e pPe3yJIbTaToOB
JCSITCIILHOCTH;

NpHU3HABATh CBOE MPABO M MPABO APYTHUX HA OMIUOKH.

B mporecce MOCTHIKEHHSI TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOIPAMMBbI
no Qu3uke IS YPOBHS CpEAHEro oOmero oOpa3oBaHUS y OOyYarOIIMXCS
COBEpPIIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, IpeIoJIararoInui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHMS, BKIIFOYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOILMOHAIBHOM Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMECHHE HPHHHMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTH aJanTHPOBAaTBHCI K
SMOIIMOHAJILHBIM U3MEHECHHSIM U MPOSBJISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHUIO IS U
yCIIeXy, ONTHMHU3M, HHHUIIMATUBHOCTH, YMCHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOXKHOCTEH;

OMIIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh MOHMMATh AMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 IIPH OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COIEPEKUBAHUIO,

COILMATBHBIX HABBIKOB, BKIFOYAIOIIMX CIIOCOOHOCTH BHICTPAMBATH OTHOIICHHS
C IPYTHMH JIIOJIbMU, 3a00THTHCSI, TPOSBIISATH UHTEPEC M pa3periaTh KOHQIUKTHL.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha IMpUMeEpax Pojb U MecTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPa, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOAEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHUS] H3YUCHHBIX (PU3MUYECKUX MOJIEIICH:
MaTepHalibHasi TOUKa, MHEPIMAIbHAS CUCTEMa OTCUETa, a0COIIOTHO TBEPIOE TEIO,
WJCaJIbHBIN a3, MOJAEIN CTPOEHUSI Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCYHBIN
ANEKTPUUCCKUH 3apsij] pU pEIIeHUN PU3NIECKHX 33]1a4;



pacro3HaBaTh (U3MUECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KHHETUYECKON TEOpHHM CTPOCHHS BEIIECTBA U
AJEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJIHUHENHOE
JIBWKEHUE, CBOOOJIHOE TMaJIeHue TeJ, JIBIDKCHHE IO OKPYXHOCTH, WHEPIIHS,
B3auMozeicTBre Ten, U dy3us, OPOYHOBCKOE JIBMHKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIEHUU), TEIJIOBOE
paBHOBECHUE, WCIIAPEHHUE, KOHJEHCALMs, IUIAaBJICHHE, KPUCTAJUIM3alMsl, KUIIECHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHHS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIy M[apaMeTpaMu COCTOSIHMS Tra3a B  H30IMpoleccax,
ANEKTpU3aLUsS TE, B3aUMOJECHCTBHE 3apsI/IOB;

OMKCHIBATh MEXAHMYECKOE JIBJKCHHME, HCITOIb3ysl (PU3NYECKHE BEIMYMHBI:
KOOpJIMHAaTa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHUE, Macca Teja, CuJa,
UMITYJIbC T€Ja, KUHETUYECKasl dPHEPTHsi, MOTCHI[MAIbHAs dHEPTUs, MEXaHUYeCKast
paboTta, MexaHWYeCKass MOIIHOCTh; TMPU OMNUCAHUM TMPABUIBLHO TPAKTOBAThH
bu3MUeCKNil CMBICT HCTONB3YyEeMbIX BEJIMYMH, WX OOO3HAYECHHS M €IUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh M3YYEHHBIEC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBJICHUS,
UCTIONB3ysad (U3MYECKHE BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTUYECKOI0 JBHXKEHUSI MOJIEKYJ, CPEAHEKBapaTUYHAas
CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KOA(D(PUIMEHT TMOJE3HOr0 JACHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMUCAHUU
NpaBUIBLHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJB3YEMBbIX BEIUYMH, UX
00O03HAYEHUsI W EIUHUIBI, HAXOAUTb (POPMYIbI, CBS3BIBAIONINE JIAHHYIO
(GU3HUECKYI0 BEIHYUHY C IPYTUMHU BETUINHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
SIBJICHUS (TIPOLIECCHI), UCTIONB3Yys (DU3UUECKUE BEIMUYUHBI: JJIEKTPUUECKHUMN 3aps/l,
AJEKTPUYECKOE MOJIE, HAMPSKEHHOCTD MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
OpyU ONUCAHUM TPABUIBHO TPAKTOBATH (DU3UYECKUN CMBICH HCIOIb3YEeMbIX
BEJIMYUH, UX OOO3HAYEHUS M EIWHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUUYUHY C IPYTUMHU BEIMYMHAMU;

aHAIM3UPOBATHh (PU3UYECKUE TPOIECCHl U SIBICHUS, UCIONB3Yys (PU3NYECKHe
3aKOHBI U MPUHIMUIIBL: 3aKOH BceMHUpHOro Tsarorenus, I, 11 u I 3akonsr HeroTOHa,
3aKOH COXPaHEHMsSI MEXaHUYECKOW OJHEPruM, 3aKOH COXpaHEHUs] HMIYJIbCca,
NPUHLUII CYNEPNO3UUMN CHWJI, NPHUHIMII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTrUU TEIUIOBOI'O JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO0 3apsiaa, 3akoH KylloHa, Ipu 3TOM pa3inyarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLHUIBI JEHCTBUS MAIIWH, NPUOOPOB H
TEXHUYECKUX yCTPOWCTB; pa3inyuaTh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAaHUS B
HIOBCETHEBHOM JKU3HU;

BBIMIONHITh JKCHEPUMEHTHI IO WCCIEAOBAHUI0 (UBUYECKUX SBICHUM U
IPOIIECCOB C HCIOJIb30BAHUEM TPSAMBIX W KOCBEHHBIX H3MEPEHHU, MPHU STOM
(GopmynupoBaTh npoOiemy/3ajady M THUIOTE3y YYEOHOro  HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO OOOpYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBI;

OCYIIIECTBISTH MPSAMbIE U KOCBEHHBIE H3MEPEHUs (U3NMUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO W3MEPEHHs U HUCIOJIb30BaTh H3BECTHBIE
METO/Ibl OLICHKH MOIPEUTHOCTEN U3MEPEHUI;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXAY  (U3NYECKUMHU  BEIMYMHAMHU  C
UCTIOJIB30BAaHUEM IMPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHUPOBATh PE3yNbTATHl MOJYYCHHON 3aBUCHUMOCTH (PU3MUECKHX BEIUYHH B
BUJIE€ TaOJINL ¥ rpauKOB, /1€1aTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEJOBAHMS;

co0uro1aTh mpaBuia 0€30MacHOro TpyJa MpHU NPOBEICHUM UCCIIEIOBAHUNA B
paMKax y4eOHOro OSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW U IMPOEKTHOM
JESITENFHOCTA C WCIOJIB30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000py10BaHUS;

pemiatb pacuéTHhIE 3aJa4d C SIBHO 3aJlaHHON (U3UYECKOW MO/IEeNbIo,
UCTIOIB3Ys (PU3NYECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4uH
BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE JUIsl €€ pelleHUsl, IPOBOAUTh PAacUYEThl U OLEHUBATh PEATBHOCTD
HOJIYyYEHHOr0 3HaYeHUs (PU3NYECKOM BETUINHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4H: BBICTPAUBATh JIOTUUECKU HEMPOTUBOPECUUBYIO
[EMOYKY PACCYKICHUH C OMOpOil Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue sIBJICHNUS;

UCTOJb30BaTh  NPU  pPEIIEHUM  yduyeOHBIX  3aJady  COBpPEMEHHbIE
UH(POPMAILIMOHHBIE TEXHOJOTUHU JJIs MTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
Y TIPEJICTaBIICHNs Y4eOHOW W HAyYHO-TIOMYJISIPHONU WH(MOpMAIK, TIOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBACHEHHE IPOIIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJIh30BaTh TECOPETHUECKUE 3HAHMUS MO (U3MKE B MOBCEIHEBHOH JKHU3HU
JUIsl obecnieueHusi 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOUCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIFOAEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH CPEJIE;

paboTaTh B TpyNNE C BHIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX POJEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIbI, palMOHAIBHO pacHpeaessiTh O00S3aHHOCTH U
IUIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIICHUBATh
BKJIAJT K&KJOTO U3 YYACTHUKOB TPYIITIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.

K kxonny oOyuenuss B 11 kuacce mpeaMmerHble pe3yibTaTbhl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH WU
TEXHOJOTUM, B MPAKTUYECKON AEATEIBHOCTH JIOAECH, LIEIIOCTHOCTh U €IUHCTBO
bu3znyuecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEYHBIN JIEKTPUYECKUH 3apsijl, JIyd CBETA, TOYCYHBIA UCTOYHHUK CBETA, SJICPHAS
MOJI€JIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOI'O sipa MpHU perieHuUd (HU3NIECKUX
3aj1ad;

pacro3HaBaTh (PU3NYECKHE SBJICHHS (MPOIECCHI) U OOBICHITH X Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOM (DU3UKU: DIIEKTPUUECKAS] POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICHCTBUSA TOKA, B3aMMOJCHCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasE WHAYKUUWSA, JACHCTBHE MArHUTHOIO IIOJISI HAa
MIPOBOJHUK C TOKOM M JBIDKYIIHMICS 3apsiji, JEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEITOMIIEHHUE,
uHTepdepeHnus, audpakius U MOOoJsApu3alus CBeTa, JUCIEPCHUS CBETa,
doroanexTpuueckuit 3gdext (horoddPdeKT), CBETOBOE NaBIECHUE, BOSHUKHOBEHHE
JMHEWNYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHass W HMCKYCCTBEHHAas
PalMOaKTUBHOCTb;

OMUCHIBATh H3YyUYECHHBIC CBOMCTBA BEIECTBA (DJEKTPUUECKHUE, MarHUTHBIC,
ONTHYECKHE,  DIIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) H|
ANIEKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI), HWCIONB3YS (PU3MUECKHE BEIUYUHBI:
BJIEKTPUYECKUN 3apsii, CWiIa TOKA, JJIEKTPUUYECKOE HAMNPSIKECHUE, DJICKTPUUECKOE
COMPOTHUBJIECHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs Cuia, paboTa TOKa,
UHIYKLIHST MarHUTHOrO TMojsi, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KATYIIKHA, SHEPrUsl JJIEKTPUYECKOr0O M MArHUTHOrO IOJIEM, MEPUOJ M YacToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpE, 3apsii W Ccujla TOoKa B MpoIecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pACCTOSHHE H
ONTHYECKasl CHUJia JIMH3BI, MPU OMUCAHUU TMPABWIBHO TPAKTOBATh (PUIUUYECKUM
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS U E€JUHUIIbI, YKa3bIBaTh
dbopmynbl, CBSI3bIBAIOIIME JaHHYIO (U3MYECKYIO BEIMYUMHY C JIPYTUMHU
BEJIMYMHAMU;



OMUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBIICHUS U TMPOILECCHI, HCIOJIb3Ys
bu3nYeCKre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi U UMITYJIbC (POTOHA, NIEPUO]I TOJIypacaia, SHEPTUs CBI3U
ATOMHBIX Si7Iep, TPU OINKUCAHUU TIPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIUYUH, MX OOO3HAUCHMS W EIUHUIIBI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONIME JaHHYIO (U3WYECKYI0 BEJIWYMHY C JPYTUMHU BEJIMYWHAMH,
BBIYHCIISATH 3HAYCHHE (PU3UYECKON BETUYNHBI,

aHAIM3UPOBATH (PU3NYECKUE MPOIIECCHl U SIBIICHUS, UCIOB3Yys (PU3NYECKHe
3aKOHBI M MPUHLUINBL: 3aKOH OMa, 3aKOHBI MIOCJIEIOBATEIILHOTO U MapaJlIEIbHOTO
COCOUHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIUH, 3aKOH TPSMOJIUHEHHOT0 pacIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITEHHa aia GororddekTa,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUsS HUMITYJIbCAa, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUsI MAaCCOBOI'0 4ucIa, mocrynarsl bopa,
3aKOH PaJIMOAKTUBHOI'O paclaja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHUS (TpaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

OMpENIeNATh HAMPABICHUE BEKTOPA MHAYKIIUM MAarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbl AMrniepa u cuiibl JIopeHna;

CTPOUTh M OIMCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3EpPKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3NUECKUX SIBJICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: TPU ITOM
dopmynupoBaTh TpoOiemMy/3agady M THUIOTE3Yy Y4eOHOTO  IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOAKEHHOIO0 OOOPY/IOBAHUS, MPOBOAUTH OMNbBIT U
dbopMyIUpOBaTh BHIBOIHI;

OCYUIIECTBJIAThH NPSMbIE U KOCBEHHbIE U3MEPEHUs] (PU3NYECKUX BEIUYUH, IPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHbHIC
METO/bI OLICHKH ITOTPEIIHOCTEN U3MEPEHNU;

UCCIIENOBAaTh 3aBHUCHUMOCTH (U3WYECKUX BEIUYMH C  HCIIOJIB30BAaHUEM
OpSMBIX W3MEPEHUM: MpPU 1TOM KOHCTPYUPOBATh YCTAaHOBKY, (HUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUJAE TAOIUIl U
rpaduKoB, JeNaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

coO0IaTh MpaBuiia 0€30MACHOr0 TpyAa MPU MPOBEAECHUU UCCIEAOBAHUN B
paMKax ydeOHOro JSKCIEPUMEHTAa, Y4EOHO-HUCCIENOBATENbCKON U MPOEKTHOU
JESITENHHOCTU C MCIOIB30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U JAOOPATOPHOIO
000py1I0BaHUS;

pelmatb pacy€éTHble 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOM MOJENbIO,
UCIIONB3Ys (PU3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a yCIOBUS 3aa4u



BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYJIbI,
HEOOXO/IUMbIE ISl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
NOJTyYEHHOI0 3HAU€HUS (PU3NUECKOU BEIUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LENOYKY paCCYXIEHUI C ONOpOM Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznyecKue sIBICHUS;

UCIIOJIb30BaTh ~ NpHU  pElIeHHMH  y4eOHbIX  3a/Jlad  COBPEMEHHBIE
MH(QOPMAIIMOHHBIE TEXHOJIOTMH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIpEJICTaBlIeHNs Y4eOHOW W HAyYHO-TIOMYJISIPHOU MH(MOPMAIH, TIOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOydYaeMyr0 HH(POPMAIIHUIO;

OOBSICHATh TMPUHUUIIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS UX 0€30MaCHOI0 UCIIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE NPOLECCOB OKPY)KAIOIIEr0 MHpa, B PA3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUYECKHUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUIsl o0ecriedeHus: 0e30MacHOCTH MpU O0palieHuu ¢ TpuOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAHEHUS 37I0POBbSl U COOJIIOJACHUS HOPM 3KOJIOTMUYECKOTrO
IIOBEJICHUS B OKpYKarolllel cperne;

paboTaTe B TpylIe C BBIINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHIbl, PAUUMOHAIBHO pacHpenensTh OO0SI3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJIeKBATHO OLEHUBATH
BKJIaJ] K&XJI0T0 U3 YYaCTHUKOB I'PYIIIbI B pEIIEHNE pacCMaTpUBaeMOM POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJ1eKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (uudpossbie)
Ne i/m Koutpoabnsie | IIpakTHueckue
NMPorpamMMbIl Bcero o0Opa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METO/Jbl HAYYHOI'O TIO3HAHUA
butmoreka LIOK
11 o 2
W3UKA U METOJIbI HAYYHOTO ITO3HAHUS httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [IOK
https://m.edsoo.ru/7f41bf72
29 JIunanika 7 bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.3 3 6 1 1
AKOHBL COXPATICHITL B MEXATHIE https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Pa3zgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bu6mmnorexa HOK
' Teopuu https://m.eds00.ru/7f41bf72
bubmoreka LIOK
3.2 O 10 1
CHOBBT TEPMOAMHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6mmnorexa HOK

dazoBbICc nepexoabl

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




Hroro o pazaeny

24

Pazgen 4. DJIEKTPOJAUHAMUKA

4.1 DeKTpOoCTaTHKA 10 Brtamorexa LIOK
' AP https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYecKUid TOK. TOKHU B 12 bu6mmotexa [JOK
' PA3IHYHEIX Cpeiax https://m.eds0o.ru/7f41bf72
Hroro no pazaeny 22
PezepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3nesioB M TeM (mudposbie)
Ne i/ Konrtpoabnbie | IIpakTnueckue
NPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. QJIEKTPOAUHAMMUKA
11 MaruutHoe none. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [IOK
' MHTYKIHAS https://m.eds00.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHU S 1 BOJIHBI
21 MexaHn4yeckue | dJIEKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
' Kose6anus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckue M 2JIEKTPOMATrHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
buo6anorexa [IOK
2.3 O 10 3
Hra https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHW OTHOCHUTEJBHOCTH

31 OcCHOBBI ClIelIMaJIbBHON TEOpUU 4 1 bubnnoreka [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTbl KBAHTOBOW ONTUKHU 6 bubmorexa HOK

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




Bubmunoteka [IOK

4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubnuorexa IJOK
4.3 A 5
TOMHOE S1IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMeHTBl aCTPOHOMUU U acTPO(PU3UKH 7 E;i?;;t;igg};fﬂcgk
Hroro no pazaeny 7
Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o01atoiiee NOBTOPEHHE 4 Egri?;;f:;:)gg/ffﬂcgk
Hroro no pazmeiry 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68
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