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MNOACHUTEJBbHASA 3AIIMCKA

[IporpaMmma 10 ¢Qusuke ©6a30BOTO YpPOBHS Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH U TpeOOBaHUN K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBarenbHOI mporpammsl, npeacraBieHHbix B PI'OC COO, a
Takke C ydé€roM QeaepanbHOi pabodeil MporpaMMbl BOCHHMTAHMUS W KOHUEHIUU
npenojaBaHus yuyeOHoro mnpeamera «®Pu3umka» B 00pa30BaTEIbHBIX OPraHU3aALMIX
Poccuiickoit denepannn, peanns3yoomux OCHOBHbIE 00pa30BaTENbHbIE POTPAMMBI.

CopepxaHue mporpaMmsl 1o (pu3MKe HampaBieHO Ha (POPMUPOBAHNE ECTECTBEHHO-
Hay4yHOH KapTuHbI Mupa oOyuarouiuxcs 10-11 kmaccoB mpu oOyueHuu ux (Qu3Mke Ha
0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonxona. I[Iporpamma mno
¢usuke coorBerctByeT TpeboBanusM DPI'OC COO K MmIaHHUPYEMBbIM JIMYHOCTHBIM,
MpeIMETHBIM M METalmpeIMETHbIM pe3ysibTaTaM OOy4YeHMs, a TaKXKe Y4HUTHIBAET
HEOOXOJIMMOCTh ~peaju3allid MEXIPEIMETHBIX CBs3ed (U3UKHM C €CTECTBEHHO-
HayYHbIMM y4eOHBIMHM TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE L€ H3y4YeHUs
(hu3uKK Ha YPOBHE CpeAHETO 00I1ero oOpa3oBaHus, MJIaHUPYEMbIC PE3YIbTaThl OCBOCHHUS
Kypca QU3UKH: THYHOCTHBIE, METallpeIMETHbIE, IpeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3nke BKIIOYAET:

TUIaHUpYEMbIEe pe3yJIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
MpeIMETHBIE pe3yIbTaThl IO rojilaM 00y4eHHUS;
coJiep:kanue yueOHoro npeamera «Pusnkay 1mo rogam o0ydeHusl.

du3nka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTyMas B KaueCTBE
y4eOHOro mpeameTa B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatomem wmupe. IlkonbHbIE Kypc ¢(u3ukn — cucremooOpasyroumii s
€CTECTBEHHO-HAYUYHbIX YYEOHBIX MPEJAMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JiekKaT B
OCHOBE IIPOLIECCOB U SIBJICHUN, M3yYaeMbIX XHUMHeEH, Ouonorued, ¢uznyeckoin
reorpadueit u actpoHommueil. Mcmnonb3oBaHWE U aKTHUBHOE MpPUMEHEHUE (U3MUYECKUX
3HaHUW OIpeAeNsieT XapakTep M pa3BUTHUE pa3HOOOpa3HbIX TEXHOJIOTUW B cdepe
SHEPIreTHKH, TPAHCIOPTa, OCBOCHHSI KOCMOCA, IIOJYYEHHS HOBBIX MAaTEpHAIOB C
3aJJaHHBIMH CBOMCTBaMU U JApyrux. M3ydeHue ¢(u3umku BHOCUT OCHOBHOW BKIJIAJ B
(dbopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa oOydaromuxcs, B GopMupoBaHue
YMEHUI TPUMEHSTh HAyYHBIM METOJl TMO3HAHUS TPU BBIMOTHCHHH HUMH Yy4eOHBIX
HUCCIIEI0OBAHUN.

B ocHOBy kypca (hu3uKu 1Sl ypOBHS CpEAHETO 00IIero 00pa30BaHusl MOJIOKEH P
UJeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoess yenocmumocmu. B COOTBETCTBHM C HEW Kypc SBISCTCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJECPXKUT MaTepuail M3 BCEX paslieloB (HU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEM MarepHall Kypca (GU3NKH 00beTUHEH
BOKpPYr (usuueckux Teopuil. Bemymum B Kypce sBisercs  (OpMUpOBaHUE
MIPEICTABIEHUI O CTPYKTYPHBIX YPOBHSAX MAaTE€pPHH, BELLIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzanus TpeanojiaraeT  HCHOJIb30BaHUE
TYMaHHUTAapHOI'O MOTEHIMANA (PU3HMUECKON HaAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PUBHUKH C
pa3BuTHEM O0OILIeCTBa, a TakKXKe C MHPOBO33PCHUYCCKUMH, HPABCTBEHHBIMH H
HKOJIOTUIECKUMH MTPOOIeMaMHu.



Hoesn npuxnaonou nanpaenennocmu. Kypc ¢usuku mnpeamnonaraer 3HaKOMCTBO €
IIAPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTHMYECKHX MPIIOKEHUH M3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peannsyercss MOCPEICTBOM BBEICHUS AJIEMEHTOB COJIEPIKaHUs,
MOCBSAUIEHHBIX AKOJIOTMYECKUM IHpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM W TEXHOJOTHH, a TakkKe OOCYXIEHHUS MpoOJeM panrOHAIBLHOTO
MPUPOAOIOIB30BAHMS U SKOJIOTUYECKOM 0€30MaCHOCTH.

CrepXKHEBBIMU dJIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpEeIHEro OOIIero
oOpa3oBaHusl SABIAIOTCS (u3nueckue Tteopun (PpopMUpOBaHME TPEACTABICHUNA O
CTPYKTYpe TOCTPOCHHS (U3MUECKOW TEOpUH, POIM (PyHAaMEHTAIBHBIX 3aKOHOB W
MPHUHIUMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHPOJE, TPAHUIAX MPHUMEHUMOCTH
TEOPHi, U OTIMCAaHUs €CTECTBEHHO-HAYYHBIX SBIICHUI H MTPOIIECCOB).

CHUCTEMHO-IeATEIbHOCTHBIA TIOAXO0 B Kypce (DM3UKH pearnu3yeTcs MPexXJae BCETro
3a CYET OpraHu3aliy HKCIIEPUMEHTAIBHON AesITeNIbHOCTH oOyuatomuxcs. s 6azoBoro
YpOBHS Kypca (M3UKH — 3TO UCTIOIH30BAHUE CUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OpAaTOPHBIX paboOT, KOTOpPbIE B MPOrpaMMme Mo (pusuke 0ObeInHEHbI
B OOIIMI CITMCOK YYEHUYECKHUX MPAKTHUECKUX padoT. BrijeneHne B yka3aHHOM TIEpeYHe
1abopaTopHbIX paboOT, MNPOBOAUMBIX Ui KOHTPOJS M OLEHKH, OCYIIECTBIISETCS
y4aCTHUKaMH 00pa3oBaTEIbHOrO IMpoliecca UCXOs M3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHaieHusi kabuHera ¢usuku. Ilpu 3ToM obecrnieunBaeTcs OBiIaJIEHUE O0YYAIOUTUMUCS
YMEHUSMH  TPOBOJUTh KOCBEHHBIE W3MEPEHHUs, HCCIICJOBAHUS  3aBHCHUMOCTEH
(bu3MYECKUX BEJIMYMH U MMOCTAHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yAENsSeTCs PELIeHUI0 paCUETHBIX M KaueCTBEHHBIX 3ajad. [1pu
3TOM JUIsi pacy€THBIX 3a/7ady NPUOPUTETOM SIBIISIOTCS 33Jadyd C SIBHO 33JaHHOM
¢u3nueckol  MOJeNbl0,  TO3BOJISIOIIME  MPUMEHSATh  M3YyYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjielia Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [y KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIIOTCS 3alaHusl Ha OObSICHEHUE
npoTeKkaHus (U3MYECKUX SBJICHUNW M TMPOLIECCOB B OKpY)KAIOIICH >KU3HH, TpeOyroIiue
BbIOOpA (pU3MUECKON MOJIENN I CUTYaIlMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBaHusiMu PI'OC COO k maTepHaIbHO-TEXHHYECKOMY
obecrnieueHnIo yueOHOro mpoiiecca 6a30BbId YPOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMs JOKEH M3Y4yaThCsl B YCIOBHSX NMPEAMETHOrO KaOuHeTa (U3HUKH
WM B YCIIOBUSIX MHTETPUPOBAHHOTO KAaOMHETA NMPEAMETOB €CTECTBEHHO-HAYUYHOTO IHKJIA.
B kabunere ¢u3nku JOMKHO OBITH HEOOXOIHMMOE JabopaTOpHOE O0OpyJOBaHHUE IS
BBITIOJTHEHUSI YKa3aHHBIX B MPOrpaMMe Mo (PU3uKe yUeHWYECKUX MPAKTUYECKUX paboT U
JIEMOHCTpPAIIMOHHOE 000pYA0BaHHUE.

JlemoHcTpalimonHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBUHM C MPUHIIAIIOM
MUHUMAJIbHOW JOCTaTOYHOCTH H OO0ECIeYrMBaeT IIOCTAHOBKY IEPEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAlMi Uil HCCIEJOBAHUS H3Yy4aeMBbIX
SBJICHUI M MPOLIECCOB, SMIMPUUYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, HX TEXHHUYECKUX
MIPUMEHEHUM.

JlabopatopHoe  oOopyaoBaHWE I YYCHHUYECKHX  IPAKTUYECKUX  paboT
dopmupyercs B BUAEC TEMAaTHUECKUX KOMILJIEKTOB M OOecleurBaeTcs B pacy€ére OJHOTO
KOMIUIEKTa Ha JBYyX oOyuarommxcs. TemaTudeckue KOMIUIEKTHI J1abopaTOpPHOTO
000pYyIOBaHMS TOJIKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIIOIb30BAHUN aHAJIOTOBBIX
U 1U(POBBIX NMPHOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJE
U POBBIX JTAOOPATOPUI.

OCHOBHBIMH LIEJISIMU U3Yy4€HUs (PU3UKU B 001IeM 00pa30BaHUU SBIISIOTCS:



(dbopMHUpOBaHME HWHTEpPECA M CTPEMJICHUS OOYYAIOIIMXCA K HAaydHOMY HW3YUYECHHIO
MPUPOABI, Pa3BUTHE UX MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOAE TMO3HaHHSI U  (OPMHUPOBAHHE
HCCIIEI0BATENbCKOr0 OTHOIIEHUS K OKPY>KAIOIIHUM SBJICHUSM;

(dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHMS KaK pe3yJibTaTa W3Yy4YEHHsT OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

dbopmupoBaHue yMEHUN OOBSCHATH SBJICHHS C WCIOJIb30BaHUEM (DU3NUYECKUX 3HAHUU U
HAyYHBIX JJOKa3aTEeNIbCTB;

(dbopMUpOBaHUE MPEACTABICHUN O POaU (DU3UKHU JUIsl Pa3BUTUA JIPYTUX ECTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTUM.

JlocTrkeHue HSTUX 1esed oOecreyuBaeTcs pelieHHeM CIeAyIouX 3a7ad B
npoiiecce u3ydeHus Kypca (GU3uKu Ha YPOBHE CPEHET0 oOIIero oopa3oBaHus:
MPUOOPETEHNE CUCTEMBbI 3HAHMM 00 00IMX (PU3MUECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUSX, BKIIOYAsI MEXAHUKY, MOJEKYJIAPHYIO (U3UKY, AJIEKTPOJAUHAMUKY, KBAHTOBYIO
(U3HKY U 3IEMEHTHI aCTPO(U3HKY;
dbopMupoBaHHE YMEHHH TNPUMEHSITh TEOPETHUYECKHME 3HAHMS i1 OOBSCHECHHS
(Gu3MYeCKUX SBJICHUW B TPUPOAC U JUIS TPUHATHS TPAKTHUCCKUX PEIICHHA B
MOBCEJIHEBHOM XU3HU;

OCBOEHHE CITIOCOOOB pELICHUs PA3IMYHBIX 33/1a4 C SIBHO 33JJaHHOM (U3UUYECKON MOJIENbIO,
3aa4, [OAPA3yMEBAIOIIMX  CaMOCTOSITEIbHOE  CO3JaHue  (PU3NYECKOM  MOJEINH,
a/IeKBaTHOM YCJIOBUSM 3a/1auu;

NOHMMaHHE (U3MYECKUX OCHOB M MPHUHIIMIIOB ACHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOLIECCOB, UX BIMSAHUS HA OKPYKAIOUIYIO CPELy;

OBJIaJIECHUE METOJAMH CaMOCTOSITEIBHOIO TUIAHUPOBAHMSI W TMPOBEACHUS (U3MUYECKUX
AKCIIEPUMEHTOB, aHAIKM3a U UHTEPIPETALNA UHPOPMAIUU, ONPEIEICHHs JOCTOBEPHOCTH
MOJTyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHHE€ YCJIOBHH Ui Pa3BUTUS YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUYECKON
JeSITEIbHOCTH.

Ha wu3ydyenme ¢usuku (06a30BbIi ypoOBeHb) Ha YpPOBHE CpEIHEro OOIIEero
obpazoBanus orBoguTcsa 136 ywacoB: B 10 kmacce — 68 yacoB (2 vaca B Heaenwo), B 11
KJacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemslii B mporpamme o (pu3MKe nepedeHb J1abopaTOPHBIX U MPAKTHYECKUX
paboT ABJISIETCS PEKOMEHIOBAaHHBIM, YUUTEIb JIeTIAeT BHIOOP MPOBEIEHUS TaO0OPATOPHBIX
paboT ¥ OMBITOB C YYETOM MHAUBUAYAIBHBIX OCOOCHHOCTEH 00yUaronuxcs.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3zgen 1. ®u3uka u MeTOAbI HAYYHOI 0 TO3HAHMS

O®usuka — Hayka o mpupone. Haydnble MeTOABI MO3HAHUSA OKPYKAIOLIETO MUpA.
Poib sKxcniepuMeHTa U TEOPUH B MPOLIECCE MO3HAHMS IPUPO/IbL. DKCIEPUMEHT B (DU3HKeE.

MopnenupoBanue (QU3MYECKUX SIBICHHM | mporeccoB. HaydHble THIOTE3HI.
dusndyeckue 3aKOHbI W TEOPUU. [ paHUIBI TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mecTo ¢usuku B HOpMUPOBAHUU COBPEMEHHOM HAyYHOW KapTUHBI MUpA, B
MIPAKTUYECKOU IEATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

Amnanorossie U TU(POBBIC U3MEPUTENHHBIC TPHUOOPHI, KOMITBIOTEPHBIE TATUYUKH.



Pasznena 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe apuxeHue. OTHOCUTENIBHOCTh MEXAHUYECKOTO JIBIKeHUS. CucteMa
orcuéra. Tpaekropus.

[Tepemerienue, CKOpoCTh (CpeaHsisE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaT€pUaIbHOM TOYKH, HMX MPOEKIMU Ha OCH cucTeMbl KoopauHaT. ClioxeHue
MIEPEMEILEHNN U CIIOKEHUE CKOPOCTEM.

PaBHomMepHOE U PaBHOYCKOPEHHOE TNpSIMOJMHEWHOE JBWKeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH U TMEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoboaHOe masieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonnueiiHoe nBmxkeHune. J[BUKEHUE MaTEpUATBHOW TOYKH MO OKPYKHOCTH C
ITIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHas ckopocTh. [leprnon u
yacToTa oOpaimieHus. LleHTpocTpeMuTeNnbHOE YCKOpPEHHE.

TexHuueckue ycTpOMCTBAa M MPAKTHYECKOE NMPUMEHEHUE: CHUIAOMETp, JBUKECHHE
CHapAJIOB, IIEMTHbIC U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mogens cuCTEMBl OTCYETA, WIUIKOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JIBKEHUS.

[IpeobpazoBanue ABMIKEHUN ¢ UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue pABWKeHHsT Tena, OpOIIEHHOrO TOJ YIVIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHUsI.

Hamnpagiienne ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabonul

N3yueHne HEpaBHOMEPHOTO [BWXKEHHMS C LEIbI0 ONPEAENIEHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOLIEGHHUSI MEXAYy NyTSAMH, MPONJACHHBIMH TEJIOM 32
NIOCJIEIOBATEIbHBIE PAaBHBIE TPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBHKEHHUH C
HAaYaJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne NBMKEHMS IIapUKa B BA3KOM KHJIKOCTH.

N3yyenne nBukeHus Tena, OpOIIeHHOTO0 TOPU30HTATBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTU ['anunes. Ilepoiii 3akoH Hptorona. MHepuuaibHbIE
CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akon HeroTrona mms
MarepuaibHOM TOYKH. TpeTuit 3akoH HeroTOHA 111 MaTeprUaIbHBIX TOYEK.

3akoH BceMHupHOro Tsrorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Bunbl TpeHusi (mokosi, ckoijibkeHus, kaudeHus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHHUs! CKOJIbKEHUs U cuiia TpeHus nmokos. Koaddunuent tpenus. Cuia
CONPOTHUBIICHUS TIPU JABUKEHUU TeJa B )KUIAKOCTH WM Tas3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT Ccuiibl OTHOCUTENIBHO OCH BpamieHusd. 1lnedo cuibl. YcioBus paBHOBeCHs
TBEPAOrO TEIa.

TexHrnueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: MOAIIUITHUKY, JBUKECHUE
MCKYCCTBEHHBIX CITyTHHUKOB.



Jlemoncmpayuu

SIBrieHnE MHEPLIMK.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIMX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT AehOopMaIiiu.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM NOABEME U MMAICHUU.

CpaBHeHUE CUJT TPEHUS TIOKOSI, KAUE€HHUS U CKOJIbKCHHUSL.

VYcmoBus paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonivl

N3yuenue nBukeHus: Opycka o HAKIOHHOM MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH CHUJ  YIOPYTOCTH, BO3HUKAIOIIUX B TPYXKUHE U
pEe3UHOBOM 00pasiie, OT uX Jaedopmaium.

HccnenoBanue yciioBuil paBHOBECHS TBEPJOTO TEJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkonwvl coxpanenusn é mexaHuke

Nmnynsc MaTepuanbHON TOYKHU (TeNa), CUCTEMbl MaTepUaIbHBIX TOoueK. Mmymbe
CUJIbI M UW3MEHEHME HUMIyJibca Teja. 3aKOH COXpPaHEHUs HMITyjibca. PeakTuBHOE
TIBIDKEHUE.

Pabota crisl. MOIIHOCTE CHIIEL.

Kunetnueckass oHeprusi MarepuaibHOW Touku. Teopema 00 HW3MEHEHUU
KMHETHUYECKOUN SHEPTUU.

[Torennuanbuas sHeprus. [loTeHIManbHass SHEpPrus ynpyro JaedopMHpPOBAHHOM
npyxuHbl. [loreHnnansHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnuanbHble U HEMOTEHIMAIbHBIE CHIIbI. CBSI3b pabOThl HEMOTEHIIMAIBHBIX CHUJT
C U3MEHEHHEM MEXaHMYECKOW SHEPTUM CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKOMN
SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue YCTpOHCTBA UM MPAKTUUYECKOE IPUMEHEHHE: BOJIOMET, KOMEp,
IPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBM>KEHUE.

[Tepexoa nmoTeHIMANIBHON YHEPTUU B KHHETUYECKYIO M OOpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydenne abCOTIOTHO HEYNPYTOro yapa ¢ MOMOIIbIO IBYX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOM PHEpruu Tena Ha
MIpUMEpPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.
Pa3znen 3. MosiekyasipHas pu3uKka 1 TepMOJAMHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKOM TEOpUH M HUX ONBITHOE
obocHoBanme. bpoyHoBckoe nBwxkeHue. Juddysus. Xapakrep JIBUKEHUS U
B3aMMO/ICVCTBUA YaCTHI] BEHIECTBA. MOJEIN CTPOEHUS ra30B, )KUIAKOCTEN U TBEPABIX T
1 00BsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ITHX Mojenei. Macca u pa3Mepsl MOJIEKYIL.
KonuuectBo BemectBa. [locrosunas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ wusmepenue. lllkana temmnepatyp
Llenbcus.



Mopnens wuneansHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON
TEOpUU HUJCAITBHOIO raza. AOCOJIOTHAsA TeMIlepaTypa Kak Mepa CpeJHEll KMHETHYECKOU
SHEPTUM TEIIOBOTO JBIKEHHMS yactull rasza. lllkama temmneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon Jlambrona. M3omporecchl B
UJealbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npencraBieHue
M30IPOLIECCOB: M30TEPMa, U30X0pa, n300apa.

TexHu4eckue yCTpoucTBa U MPaAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE BellecTBa, (pororpaduu MoJeKyn
OPraHUYEeCKUX COCITMHEHUMN.

OnpiThl N0 UG GY3UN KUAKOCTEH U ra3oB.

Mogenb OpOYHOBCKOTO JBUKEHUS.

Mogens onbita IITepHa.

OMBITHI, TOKA3bIBAIOIIME CYIIIECTBOBAHNE MEXMOJICKYJIIPHOTO B3aUMOJICHCTBHS.

Monens, WITIOCTpUpYIOLIas IPUPOIy JaBJICHUS ra3a Ha CTEHKU COCya.

OnbITHI, WUTIOCTPUPYIOIINE YpaBHEHUE COCTOSTHUS UACABHOTO T'a3a, U30MPOIIECCHI.

Yyuenuueckuii sxcnepumenm, nabopamopmwie pabomuol

OmnpeneneHre Macchl BO3/1yXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEpEeHHI 00bEéMa
KOMHATBHI, JaBJICHUS U TEMIEPATypPhl BO3AyXa B HEM.

WccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMu COCTOSIHUSL Pa3peskeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsE OSHEprusi TEPMOJMHAMHYECKON
cUCTeMbl U crocoObl e€ u3MmeHeHus. KonndecTBo TerioTel U pabota. BHyTpeHHss
SHEPTUsl OAHOATOMHOI'O HJECANIbHOTO rasa. Buabl Temionepeaadu: TEMJIONPOBOJHOCTD,
KOHBEKLUS, U3Ty4YeHHE. Y AeJIbHAs TEIUIOEMKOCTh BelllecTBa. KoauyecTBO TEIIOThl NpH
TeIIonepeaaye.

[Tonsitue 06 annabaTHOM mporecce. [lepBriii 3akoH TepMoguHaMuku. [IpuMenenue
IEPBOTO 3aKOHA TEPMOJMHAMHUKHM K u3ompoleccaM. ['paduyeckas UHTEprpeTaus
paboTHI Taza.

Bropoii 3akon TepmonuHamuku. HeobpaTuMocTh MpoI1ieccoB B MPUPOJIE.

TeroBble mamuHbl. [IpuHnUNB nelcTBUS TeIIOBBIX MamiuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MalMHaX. KoapUIIMEHT Mmojie3HOro IeHCTBUS TEIJIOBOW MalTUHBIL.
Hukn Kapuo m ero kod>puIMEHT MOJIE3HOTO ACHCTBUS. DKOJOTUYECKUE MPOOIEMbI
TETUIOHEPTEeTUKH.

TexHuueckue ycTpolcTBa U IMPAKTUYECKOE MPUMEHEHHE: JIBUTaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJOMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHyTpEeHHEH SHEPTUU Tella IIPU COBEPIICHUN PadOTHI: BHUIET MPOOKU U3
OyTBUTKM TIOf] JEWCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue »¢upa B JATyHHOU TPyOKe
MyTEM TpeHUus (BUCOAEMOHCTPALINS ).

W3meHeHre BHYTpEeHHEH Hepruu (TeMiiepaTyphbl) Tella [pu Terionepeaye.

OnbIT 110 a1abaTHOMY PACIIUPEHHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenun mapoBoil TypOWHBI, IBUTATENsI BHYTPEHHETO CTOpPaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomul

N3mepenue ynenbHON TEII0EMKOCTH.

Tema 3. Azpezammnvie cocmoanun geujecmea. Pazosvie nepexoovl



[TapooOpazoBanue u kouaeHcanus. HWcmapenne u kumneHue. AOCOMIOTHas U
OTHOCUTENIbHASI BJIAXHOCTh BO3AyXa. HacelmeHHblii map. VYaenpHas TemuioTa
napoo0Opa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe tenmo. Kpucramimueckue u amopdHble Tena. AHHU30TPONHUS CBOWCTB
kpuctaoB. JKunkue kpucramwisl. CoBpemeHHble Marepuanbl. llnaBnenue u
KpUCTaIM3anuus. Y enbHas Temiora miaBieHus. CyOonumanus.

YpaBHeHHE TEIIOBOTO OaaHca.

TexHuueckue yCTpOHMCTBAa M  MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJIyYE€HUS COBPEMEHHBIX MaTepHalioB, B TOM
YlCJie HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MMAPOB.

Kunenue npu noHUKEHHOM JaBJICHUU.

Cnoco0Obl U3MEpPEHUs BIAKHOCTH.

HaGmronenre HarpeBaHusl U IJIaBJIE€HUS! KPUCTAJUIMUECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTalJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomul

N3mepenne oTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. DnekTpoaMHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzanusi Ten. DIeKTpUdeckuil 3apsa. JBa Buaa >MEKTPUUECKUX 3apsiioB.
[IpoBOAHMKHN, OUANEKTPUKH M TOJIYIPOBOJHHUKU. 3aKOH COXPAHEHUS JIIEKTPUYECKOTO
3apsna.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. TouyeuyHbI 3JI€KTpUYECKUN 3apsil.
Onektpuueckoe none. Hanpsok€HHOCTH 3nekTpuyeckoro noss. [IpuHiun cyneprno3unumn
ANEKTPUUECKUX TNoJIeH. JInHUKM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocraruyeckoro mons. I[lotenmnuan. Pa3HocTh MOTEHIIMATOB.
[IpoBogHMKM W AWDJIEKTPUKKA B 3JIEKTPOCTATHUECKOM moje. Jludnmekrpuueckas
IPOHUIIAEMOCTb.

OnektpoéMkocth. KonpeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsLKEHHOTO KOHAEHCaTopa.

TexHuueckue ycTpoWCTBa M MPAKTHUYECKOE IPUMEHEHHE:  DIEKTPOCKOIL,
ANEKTPOMETP,  DIJCKTPOCTATHYECKas  3aluTa,  3a3eMJIEHHE  DIIEKTPONpPUOOpPOB,
KOH/JIEHCAaTOP, KONUPOBAJIbHBIN anmnapar, CTpyHUHBIN PUHTED.

Jlemoncmpayuu

YCTpoKCTBO M IPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anmopeiicTBiue HaRIEeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DJeKTpocTaThuyecKas 3aluTa.

JIMANEKTPUKH B DJIEKTPOCTATHUECKOM TOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMIAAM IUIACTHH,
PacCTOSIHUS MEX1y HUMU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprusl 3apsKEHHOT0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenue 351eKTpoEMKOCTH KOH/IEHCATOPA.

Tema 2. Ilocmoaunwtii 21ekmpuueckuil mox. Toxu ¢ paznuunvix cpeoax



DNEeKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. McTouHUKH
Toka. Cuna Toka. [IocTOsHHBII TOK.

Hanpsxenne. 3akon Oma a1 ydacTKa LETH.

DONEeKTPpUYECKOE  CONpPOTHBIIEHUWE.  YJEIbHOE  CONPOTUBIEHUE  BELIECTBA.
[locnenoBarenbHOE, MapauieaIbHOE, CMEUIAaHHOE COEIMHEHNE TPOBOJHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jkoynsa—JIenma. MoOmHOCTh 3JE€KTPUIECKOTO
TOKa.

DNeKTpOJBUKYIasg CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHHMKA TOKAa. 3aKOH
OmMa 1151 ToJTHOM (3aMKHYTOM) MieKTpuueckoi nenu. KopoTkoe 3aMbIKaHHe.

DNeKTpOHHAs MPOBOAMMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJJIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKUI TOK B Bakyyme. CBONMCTBA DJIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAs MPOBOAUMOCTh MOJYIPOBOAHUKOB.
CaoiicTBa p—n-nepexona. [1onynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKHUl TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
Jccolranus. DIEeKTPOIIu3.

OnexTpuueckuii Tok B razax. CaMOCTOSATEIbHBIH M HECAMOCTOSITEIbHBIA pa3psi.
Mounus. [1na3ma.

TexHuuyeckue ycTpoicTBa U NMPAKTUUYECKOE MPUMEHEHHE: aMIIEpMETp, BOJIBTMETP,
peocTar, UCTOUYHUKH TOKa, 3JEKTpPOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOoOpbl, TEPMOMETP  CONPOTUBIEHHUS, BAKyyMHBIM  JHOJ, TEPMHUCTOPHI U
(b OoTOpE3UCTOPHI, MOTYIIPOBOJHUKOBBIN AUO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTbH CONPOTUBIICHUS] LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOILAIU
NOTIEPEYHOI0 CEYEHUs U MaTepualla.

CMmenranHoe COeIMHEHNUE IPOBOJHUKOB.

[Ipsmoe  u3MepeHwe  SIEKTPOABMXKYyIIEH  cuibl.  KopoTkoe — 3aMbIKaHHE
raJjbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB FIIEKTPOIUTOB.

HckpoBoii pa3psan 1 IpOBOAUMOCTb BO31yXa.

OHOCTOPOHHSS MPOBOAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yueHne cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >naeKTpOABUXKYIIEH CHIIBI KWCTOYHUMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue anextponusa.

MesxknpeamMeTHbie CBA3H

Nzydenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce ocyIiecTBIseTCS C yU4ETOM
COJIEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJIOTUU, XUMUH,
reorpadyy U TEXHOJIOTHH.

MeosicnpeOmemuvie noHamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBIIEHUE, HAY4YHBIA (hakT, Tumoresa, (u3nueckas BEIUYUHA, 3aKOH, TEOPHUS,
HaOJI0IeHNe, YKCTIEPUMEHT, MOJICTMPOBAHNE, MOJIETb, H3MEPEHHE.

Mamemamuxka: pemieHue CHCTEMbl YpaBHEHWH, JUHEWHas ¢yHKuusA, mapadona,
runepOona, ux rpa@uku U CBONCTBA, TPUTOHOMETPUUYECKUE (PYHKIMU: CHUHYC, KOCHHYC,



TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX
MPOEKIIMU HA OCH KOOPJAHHAT, CJI0KEHNE BEKTOPOB.

buonoeus: Mmexannueckoe [BIKEHHE B JKUBOM mpupone, Auddysus, ocMmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB (BUIbBI TEIUIONEpPEIay, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KUBOW MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE AaTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEN, KHUIAKOCTEH M Ta30B,
3JIEKTPUYECKHUE CBOKMCTBA METAJUIOB, JIEKTPOJIMTHYECKAS TUCCOLMAIMS, TalIbBAHHKA.

l'eoepagpus: BIaxXHOCTh BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: nipeobpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHHUS] B TEXHHKE, IMOJIIMITHUKH, HCIOJb30BAHUE 3aKOHA COXPAHCHHS HUMITyJbca B
TEXHUKE (pakeTra, BOJOMET W JApPYrue), JBUraTtelb BHYTPEHHErO CrOpaHHs, MapoBas
TypOrHa, OBITOBOW XOJOJAWIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTHUU TOJYYEHUSI COBPEMEHHBIX
MaTepuaigoB, B TOM YHUCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, SJIEKTPOCTATUYECKas
3a1unTa, 3a3€MJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN TIPUHTED,
3JIEKTPOHATrpEBaTENIbHBIC MPUOOPHI, DIEKTPOOCBETUTEIBHBIC MPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Pa3znea 4. DuekTpoaMHaMuKa

Tema 3. Macnummnoe none. IneKmpomMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHuThl. B3auMozeiicTBHE NOCTOSHHBIX MAarHWTOB. MaraurHoe
nosie. Bekrop MarHuTHOM MHAyKuMH. [IpuHIUMI cynepno3uuuM MarHUTHBIX IOJIEH.
JIuHnn MarHUTHOW MHAYKUMU. KapTrUHA JIMHUIA MarHUTHOM MHIYKUWU MOJIS IOCTOSTHHBIX
MarHuTOB.

MarnuTtHoe 1oJie NpOBOJHUKA C TOKOM. KapTuHa NMHUNA MHAYKIMU MarHUTHOTO
10JIsS JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJbLEBOTO ITPOBOJIHUKA, KATYIIKU
¢ TokoM. OnbIT Dpcrena. BanmonelicTBue NPOBOIHUKOB C TOKOM.

Cunia AMniepa, €€ MOZyJIb U HaIlpaBJICHHE.

Cuina Jlopenua, e€ mMoaynb U HampaBieHUE. [[BHKeHHE 3apsyKeHHOW 4YacTHIbI B
OJTHOPOJHOM MarHuTHOM ToJie. PabGora cusl JlopeHia.

SBneHne 3IEKTPOMAarHUTHOM MHAYKIMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKIIMH.
DIEKTPOABIKYIIAs CUjla MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaAykuuu dapases.

BuxpeBoe »snekTpuueckoe Tojie.  ODJNEKTPOJABIKYIIas CHJIa HMHAYKIUU B
MIPOBOJIHUKE, ABUKYIIEMCS TOCTYNATENbHO B OJHOPOAHOM MarHUTHOM TIOJIE.

[IpaBuino Jlenna.

NHIyKTUBHOCTS. SIBnenune CaMOMHIYKIIUU. DIIEKTPOABUKYIIIAS cuia
CaMOUHIYKIUU.

DHeprusi MAarHUTHOTO MOJIsl KaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHUThI,
ANEKTPOMArHUThl,  AJIEKTPOJIBUTaTellb,  YCKOPUTENM  3JEMEHTAPHBIX  YacCTHII,
WHyKIHWOHHAs MeYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHUE PTEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIuHUY WHYKUUU MAarHUTHOTO MOJISL.

B3anmopencTBue AByX NPOBOJHUKOB C TOKOM.



Cuna Amrepa.

JlevictBue cuibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

SIBneHnE 2IEKTPOMAarHUTHOM UHAYKIIUH.

IIpaBwiio Jlenna.

3aBUCHMOCTb JJIEKTPOABMKYIIEH CHJIbl HHIAYKIUA OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOVHTyKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonivl

N3ydeHne MarHuTHOTO MOJIsL KaTYIIKH C TOKOM.

HccnenoBanne neiCTBUSA NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue ABiIeHUS 2IEKTPOMAarHUTHOW MHTyKIIUH.

Paspen S. KosiebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenbnas cucrtema. CBoOO/IHbIE MeXaHUUYecKUe KojiebaHus. ['apmoHnueckue
koneOanus. Ilepuon, yactora, ammuuTyaa u (asa xoneGanuil. [IpyKUHHBI MasTHHK.
MatemaTH4eckiil MasTHUK. YpaBHEHHE TapMOHMYEcKUX Kkonebanuil. [IpeBpaiienue
SHEPTUU NPU FAPMOHUYECKUX KOJICOaHUSIX.

KonebarenbHblil KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUs B HI€aIbHOM
Kose0aTeIbHOM KOHTYpE. AHAJOTUs MEXIY MEXaHHYECKUMHU U 3JIEKTPOMArHUTHBIMHU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPrUM B HUJCAITBHOM
Kose0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxalmMx KoyieOaHUSAX. BbIHYXIEHHbIE MeEXaHHUYECKHE
kosiebanus. Pezonanc. BeIHy X /I€HHbBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOUIATbHBIA MMEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U IEUCTBYIOUIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTtBo, mnepegaya u NOTpeOSEHUE DIEKTPUUECKOU
SHEpPrUM. OKOJOTMYECKHE PUCKM NPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCIIOJIb30BAHMS JIEKTPOIHEPIHH B TOBCETHEBHOW JKU3HMU.

TexHuuecknue yCcTpoWCTBa M MPAKTUUECKOE NPUMEHEHUE: ANEKTPUUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpOoNepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB — KoJeOaTenbHOM  cUcTeMbl  (MPYXXUHHBIA WM
MaTeMaTU4YEeCKUN MasATHHK).

HabGmronenure 3aTyxarmux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBOOOIHBIE JIEKTPOMATHUTHBIEC KOJICOAHMS.

OcuuorpaMmbl  (3aBUCMMOCTH CHJIBI TOKAa W HAIPSHKEHHs OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pesonanc 1mpu  1mocCiIeNOBAaTEIbHOM  COCAMHEHUM  PE3UCTOpA,  KATYLIKH
MHJIYKTUBHOCTHU U KOHIEHCATOPA.

Mogeinb JIMHUM DIIEKTPOIIEepEaauH.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

HccnenoBanue 3aBUCUMOCTH NEpUO/ia MaJIbIX KoleOaHMi Tpy3a Ha HUTH OT JUTMHBI
HUTH U MACCBI I'Py3a.

HccnenoBanne NMEpEeMEHHOIO0 TOKAa B LENM W3 IOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbBLE 0IHbL



Mexanuueckre BOJHBI, ycioBusi  pacnpoctpanenus. Ilepuon.  CxopocTb
pacrpocTpaHeHus U JyinHa BoiHbL. [lonepeunsie u po1osibHbIe BOJHBL. MHTEpdepenius
1 qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHuTHbIE BOJHBI. YCIIOBUS M3Jy4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanust BekTopoB E, B, V B anmektpomarnutHOoi BosiHe. (CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, TMpeJOMIICHUEe, ToJsgpu3aius, audpakis,
unrepdepennnsi. CKOPOCTh ANEKTPOMArHUTHBIX BOJH.

[llkama >7MeKTpOMArHUTHBIX BOJH. [IpuMeHEHUE »SIECKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpunIUIIBI paguoCBsI3U U TeneBuaAeHUA. Pagnonokanus.

DJIEKTPOMAarHUuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpPOWCTBA W MNPAKTHYECKOE MPUMEHEHHWE:  MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE H MEAUIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U paCPOCTPAHCHUE TTOTIEPEUHBIX M MPOOIbHBIX BOJIH.

Koneb6mromieecst Teno kak HICTOYHUK 3BYKa.

HabGmroenre oTpakeHus U IPEIOMIICHUS MEXaHHUYECKUX BOJIH.

Hab6mtonenue unrepdepennu u audpakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM M 4acTOTOM
KoJIeOaHMi.

HccnenoBanne CBONCTB JJIEKTPOMATHUTHBIX BOJIH: OTpa)X€HUE, MPEIOMIICHHUE,
noJisipu3anus, AUPpakius, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeliHOe pacpocTpaHEHHUE CBETA B OJTHOPOIHOM
cpene. JIyud cBera. ToueyHbId ICTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. llocTpoeHue wu300pakeHUN B
IJIOCKOM 3€pKalie.

[Ipenomnenne cBera. 3aKOHBI TpEIOMIICHHS CBeTa. AOCOIIOTHBIM IOKa3aTelb
npesnomieHusa. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron IMOJHOTO
BHYTPEHHETO OTPAXKECHUSI.

Hucnepcus cBera. CroxkHbIil coctaB Genoro ceera. L[ser.

Cobupatoiue U pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE U
ONTHYEeCKas cuja TOHKOM suH3bL [locTpoeHune wu300paxkeHUl B COOUpPAOIIUX U
pacceunBaromux JuH3ax. @opMya TOHKOH JIMH3bL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH FE€OMETPUUECKON ONTHUKHU.

BonnoBas ontuka. UHTepdepennus cBera. KorepeHTHbIe HCTOYHHKHU. Y CIOBUS
HAOJIIO/ICHUST MAaKCHMyMOB W MHHHUMYMOB B HHTEP(PEPEHIIMOHHOW KapTHUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cera. [udpakunonHas pemérka. YcinoBHe HaONIOIEHUS TIABHBIX
MaKCHUMYMOB TIPH MaJIEHUU MOHOXPOMATHYECKOTO CBETa Ha TUDPAKIIMOHHYIO PEHIETKY.

[Tonsapuszanus ceera.

TexHuueckue ycTpoMcTBA U MPAKTUYECKOE MPUMEHEHHME: OYKH, JIyma,
doToamnmapar, TPOSKIMOHHBIM anmapar, MHKPOCKOI, TEJIECKOIl, BOJIOKOHHAs ONTHKA,
T paKIIMOHHAS PEMIETKA, TTOJISPOUS.

Jlemoncmpayuu



[IpsimMonuHEliHOE  paclpOCTpaHEHUE, OTPaXEHUE U  MPEIOMIIEHHE  CBETA.
OnTuueckue npudopsI.

[TosnHOE BHYTpEHHEe oTpaxeHue. Mojienab CBETOBOIA.

WccnenoBanue cBONCTB N300paKeHUH B JIMH3AX.

Mopenn MUKpOCKONa, TENECKONA.

HabGmtonenue unrepdepeniyu crera.

HabGmtonenue nudpakiuu ceera.

HaGmtonenue nucniepcuu cBera.

[Tonyuenue crekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHnue criekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habnroenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

N3mepenune nokazaress NpeaoMIICHUs CTEKIa.

WccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

HabGmronenue nucniepcuu cBera.

Paszgen 6. OcHOBBI ClIeIHAJIBHON TEOPUH OTHOCHTEIbHOCTH

['panuipl MPUMEHMMOCTH Kjaccudyeckod MexaHuwku. [locTymarsl crnenuanibHOM
TEOPUH OTHOCUTEIHLHOCTH: HWHBAPUAHTHOCTH MOMYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHLUII OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeUICHHE BpPEMEHM M COKpalleHHE
JUTWHBI.

DHeprusi U UMILYJIbC PEISITUBUCTCKON YaCTHULBL.

CBs13b Macchl C SJHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKONW YaCTULIBI. DHEPIUs MTOKOSI.
Paznen 7. KBanroBasi pusnka

Tema 1. Dnemenmovt K6AHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u >Hepruu (HOTOHA C €ro YacTOTOH. DHeprus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccienaopanue ¢orodrdpdekxra. Onbitel A. I'. CroneroBa. 3aKOHBI
dboToaddexkra. VYpaBHenwe OuHmTEeWHa 118 doTodPdekra. «KpacHas rpaHuUIIa»
dhoToaddekra.

JlaBnenue ceera. OnbiTel [1. H. JIeOGenena.

XHUMUYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpoiicTBA ¥  TMpPAaKTHUECKOE TMpUMEHEHHe: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doto3(pdeKT Ha yCTaHOBKE C ITMHKOBOM IJIACTHHOM.

HccnenoBanre 3aKk0HOB BHEIIHETO (GoToddeKTa.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna 1o  paccestHHIO 0 -HacTHII.
[Tnanerapuas mozens aroma. [locrymnarsr bopa. Uznydenue u nmornomnienre GoToHOB Mpu
MepexoJie aroMa C OJHOTO YpPOBHS SHepruu Ha Apyroil. Bumel cnektpoB. CrekTp
YPOBHEH 3HEPrUu aTroMa BOJOPOAA.

BonnoBeie cBoiictBa wyactull. Boanbel ge bpoina. KopmyckynsipHO-BOJHOBOM
Ty alli3M.

CHOHTAaHHOE U BBIHYKJIECHHOE U3TyUYEHHE.



TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIM AHAIN3
(cexkTpockon), Jiazep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pesepdopna.

Ornpenenenrie IIMHBI BOJIHBI Ja3epa.

HaGmronenre nuHeiuaThIX CleKTPOB U3IyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

HaGmtoienre nuHeiyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpPUMEHTHI,  JOKa3bIBAIOIIME  CIIOXKHOCTb  CTpOeHMs  sapa. OTkpsITHE
paanoaktuBHOCTU. OmbiThl Pe3epdopna mo omnpeneneHuro coctaBa paJnOaKTUBHOIO
u3nyuenus. CBoiicTBa anb(a-, 6era-, raMMa-u3ayyeHusi. BiusHue paauoakTUBHOCTH Ha
JKUBBIC OPTaHNU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hykmonnas wognens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncino sjapa. M30Tonst.

Anbda-pacniaj. DJIEKTPOHHBIM U MO3UTPOHHBIN OeTta-pacman. ['amma-uznyuyeHue.
3aKOH paJiMOaKTUBHOIO pacraja.

DHeprus cBsi3U HYKJIOHOB B sjpe. AnepHble cuinbl. JledekT maccsl spa.

SnepHbie peakuuu. /leneHue u CUHTES saep.

Snepusiii peakrop. Tepmosaepubiii cuHTe3. [IpobieMbl 1 MepcrneKTUBbl SACPHON
JHEPreTUKU. DKOJOTUYECKUE ACIIEKTHI SIIEPHOU SHEPTETUKH.

OnemeHnTapHble YacTullbl. OTKPBITHE O3UTPOHA.

Metozp! HAOMIOAEHUS U PErUCTPALIUN AIIEMEHTAPHBIX YACTHIL.

®dyHaaMeHTalbHbIe B3auMojecTBUA. EAMHCTBO pu3nueckoil KapTUHBI MUpA.

TexHnueckne ycTpoilcTBA M IPAaKTHMYECKOE IPUMEHEHME: JO3UMETpP, Kamepa
BunscoHa, siaepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOUIUX YaCTHLL.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTOTpadusim).

Pa3znen 8. DyiieMeHTHI aCTPOHOMMH U ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOMMH. IIpuknazHoe M MHpPOBO33pEHYECKOE 3HAYEHHE
aCTPOHOMMH.

Bup 3Bé3nH0r0 Heba. Co3Be3nus, sipkue 3BE3/1b], IJIAHETHI, UX BUJIUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. Vicrounuk sHeprun ConHua M 3BE€37. 3BE3MBI, X
OCHOBHBIE XapaKTEPUCTUKH. /[narpaMMa «CIEKTPAIBHBIN KJIaCC — CBETUMOCTBY. 3BE3/bI
IJIaBHOM MOCJEN0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Ul 3BE3]] INIaBHOU
IIOCJIEI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE NPEACTaBICHHUS O
MIPOUCXOKAEHUM U 3BoMouu CosHIA U 3BE3/. DTanbl KU3HU 3BE3.

Mineunbii Ilyte — nHama [anaktuka. Ilonoxenne u nuxenue CoJiHIIa B
lanaktuke. Tunbel ranaktuk. Panumoranaktuku u KBazapbel. UYEpHbIE ABIPBI B sSApax
raJIaKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa0O06ma. Pasz0Oeranuwe TranmakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe usnyuyeHue.

Macmtabnast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnbie mpoGieMbl aCTpOHOMUH.



Yuenuueckue nabniooenus

HaGmonennss HEBOOpPYKEHHBIM TIJ1a30M  C  KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUN NIl ONPEENICHUs MOJ0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31usi CEeBEPHOTo NOMyIIapus U SIPKUE 3BE3IBI.

HabGmtonenus B Teneckon Jlynsl, uianet, Mieunoro IlyTu.

Oo0o01maromee NOBTOpeHue

Ponp pusuku u acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAIIBHON U
ATUYECKOU cdepax NesTeIbHOCTH YeJIOBEKa, pojib U MECTO (M3UKH U aCTPOHOMHUHU B
COBPEMEHHON Hay4HON KapTUHE MuUpa, posib (U3HYECKOH Teopuu B (HOPMHUPOBAHUU
MpeACTaBICHUN O (PU3NYECKOM KapTHHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B
o01IeM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABICHUN O MPUPO/IE.

MexnpeamMmeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4éTom
COJIepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€W C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MeosicnpeOmemuvie noHamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHUS: SIBJIEHUE, HaY4YHbIA (akT, rumnoresa, (u3nueckas BeJIUYUHA, 3aKOH, TEOpPHUS,
Ha0II0/IeHNE, YKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEh, U3MEPEHHE.

Mamemamuka: pelieHUe CHCTEMbl YpPaBHEHMH, TPUTOHOMETpUYECKHEe (QYHKIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOpPbl M HX MPOEKIMU HA OCHU KOOPJAUHAT, CIIOKEHUE BEKTOPOB, IMPOU3BOJIHBIE
JIEMEHTApPHBIX (YHKIMH, MPU3HAKU MOJO00MSI TPEYroJbHUKOB, ONpeAeSeHHe IUIOaan
II0CKUX (UTYp U 00bEMa Tell.

Buonocua: >nextpuyeckue sIBICHUS B J)KUBOHM Ipupoze, KonedaTeabHble BUKEHUS
B JKMBOW IIPUPOJE, ONTHUYECKUE SBJICHMS B >KMBOW IPUPOAE, ACHCTBHE pajudalud Ha
KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAs. CTPYKTypa TBEPABIX TEll,
MeXaHU3Mbl 00pa30BaHMsl KPUCTAIUIMUECKON PEIIETKY, CIIEKTPaIbHbBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pyJl, (oTochEMKa
3€MHOM IIOBEPXHOCTH, MIPEACKA3aHUE 3EMIIETPACEHUN.

Texnonoeus: NTMHAKA JIeKTponeperad, reHepaTop IIEPEMEHHOIO TOKA,
AEKTPOABUIATENb, NHAYKIMOHHAS TI€Yb, pajap, paauoONpUEMHUK, TEIEBU30D, aHTCHHA,
tenedon, CBY-neub, MpOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAas OaTapesl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «@Du3nMka» Ha ypOBHE CpEIHEro O0OIIero
oOpazoBaHusi (0a30BbIi ypOBEHB) MIOJDKHO O0OECIEUUTh JIOCTHKEHUE CIIEIYIOIIUX
JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
JIugHOCTHBIE pE3yNIbTaThl OCBOCHHUS YyuyeOHOro mnpeamera «DU3UKa» JOTHKHBI
OTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYalOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW  BHYTPEHHEW TMO3WMIMEW  JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX



OpPHCHTAIINH, MMO3UTUBHBIX BHYTPCHHUX yOEKICHHH, COOTBETCTBYIONIUX TPAIHIIMOHHBIM
IIECHHOCTSIM POCCUICKOro OOIIeCTBa, pACIIMPCHHUE JKU3HEHHOT'O OIbITa M OIbITA
JCSATeILHOCTH B TMPOLECCE pealiu3alldd OCHOBHBIX HANpaBiICHUH BOCIUTATECILHOU
JEeSITeILHOCTH, B TOM YHUCIIC B YaCTH:

1) rpaxaaHcKoro BOCIMTAHHA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOH TMO3UIIMU OOYyYaroImerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO YJICHA POCCHHCKOI0 OOIIECTRa;

MIPUHSATHE TPaTUITHOHHBIX 00IIIeYCITIOBEYSCKUX I'YMaHUCTHYECKUX u
JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATCIbHOCTh B MHTEpPECAaX TIPaKIaHCKOIO
o0I1ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHU3allny;

yYMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMH MHCTUTYTAaMH B COOTBETCTBHU C HX
GYHKIMSIMHA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHUTAPHOM M BOJIOHTEPCKOM JAESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTH POCCHICKON TPasKIaHCKON WIACHTUYHOCTH, TAaTPHOTHU3MA;

[ICHHOCTHOE  OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHIKCHHUSIM
POCCUICKUX YUEHBIX B 00JIACTH (PU3UKU U TEXHHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMS, STHUECKOTO MMOBEACHHUS;

CIOCOOHOCTh OIIEHHWBATh CHUTYAIllMi0 M TMPHHUMATh OCO3HAHHBIC DEIICHHS,
OPHEHTHPYSCh Ha MOpPaJbHO-HPABCTBCHHbIC HOPMBI M IICHHOCTH, B TOM YHCIIC B
JESATEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOI'O BKJIa/a B MOCTPOCHHUE YCTOWYUBOTO OYIyIIIero;

4) 3CTeTHYECKOro BOCIIMTAHHUS:

ACTETHUYECKOE OTHOIICHWE K MHUPY, BKIIIOYas 3CTETHKY HAy4yHOro TBOPYECTBA,
HpUCyIIero GU3NUECKOn HayKe;

5) Tpy10BOro BOCIIUTAHMS

HUHTEPEC K Pa3luYHbBIM cdepaM MpodecCHOHaTbHON AESTEIIbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (PM3MKON W TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP OymyIici
npodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W C€aMOOOpa30BaHHUIO B 00JacTH
(bU3UKHU HA TIPOTSHKCHUU BCEH XKU3HU,

6) 9KOJIOrHYeCKOro BOCIIUTAHHS:

Cc(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPHI, OCO3HAHUE TII00ATBHOTO XapakTepa
9KOJIOTMYECKHX MPOOIIEM;

IUITAHKPOBAHUE W OCYIIECTBICHHUE JCHCTBUI B OKpYy’)KaloIlel cpeae Ha OCHOBE
3HAHMS [eJIEH YCTOHYHNBOTO Pa3BUTHS YEIOBEUCCTBA;

pacimupeHre OmbITa ACITeIBHOCTH AKOJOTHYECKON HANpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUK 10 (PU3HKE;

7) HeHHOCTH HAYYHOT0 TIO3HAHMA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NIECKON HAYKU;

OCO3HAHKME [IEHHOCTU HAYYHOH JEATEIBHOCTH, TOTOBHOCTh B TPOIECCE M3YyUCHUS
(GU3MKA ~ OCYHISCTBJIATh  MPOCKTHYD U HCCIICIOBATEIbCKYH  JCATEIbHOCTH
WHIMBHYyaJIbHO U B TPYIIIIC.



METAIIPEJIMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbLHbIE YyUeOHbIE NeCTBUS
ba3oBble JJornueckue JelcTBUA:

CaMOCTOSITENHHO (HOPMYJIHUPOBATh M AKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTpeNeNsiTh 1N JEeATeNbHOCTH, 3a/laBaTh MapamMeTpbl U KPUTEPUU HX
JIOCTHIKECHUS

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B pacCMaTPUBAEMBIX (PU3MUECKUX
SIBJICHUSAX,

pa3pabaThiBaTh IUJIaH peEHIEHUS MPOoOJEeMbl € Yy4€TOM aHajiu3a HUMEIOIIHNXCS
MaTepuaIbHbIX U HEMaTEePHATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE pE3YyJIhTATOB
L[ETISIM, OIIEHUBATh PUCKU MOCIEACTBUN JEATEITLHOCTH;

KOOPJAUHHUPOBATH W BBIMOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.
ba3oBble uccijiegoBarejibCKue AeHCTBHS.

BJIQJICTh HAYYHONH TEPMUHOJIOTHEH, KIIOUEBBIMH TIOHATHUAMH W  METOJIaMHU
(bu3nuecKol HayKH;

BJIQJICTh HAaBBIKAMU YYEOHO-HCCIEOBATEIBCKOW M TPOSKTHOM MAESITEIHHOCTH B
ob6nacTy UMK, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY MOUCKY METOIOB
pemeHus 3aga4  (PU3HYECKOTO COJACpKAHUsS, TMPUMEHEHHUIO Pa3IMYHBIX METOOB
ITO3HAHUS;

BJIAJICTh BUJAMHU  JICATEJIBHOCTH IO TMOJYyYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTaIuH, MpeoOpa30BaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX CUTYyaIUsAX, B
TOM YHCJIEC TIPU CO3/IaHUU YIEOHBIX IPOCKTOB B 00JIaCTH (PU3HKHU;

BBIABJISITh TPUUMHHO-CIIC/ICTBEHHbBIC CBS3U U aKTyaJIu3UpPOBaATh 3aJlauy, BbIJIBUIATh
TUIIOTE3y €€ pEelIeHUs, HAXOJAUTh apryMEHTHI ISl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUHU PELICHHUS;

AHAJIM3UPOBATH IOJYUYCHHBIE B XOJE PEIICHUS 3aJa4d PE3yJbTaThl, KPUTUUECKHU
OIICHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTh W  (QopMyIMpoBaTh COOCTBEHHBIE 3aJadyd B  00pa3oBaTeILHOMN
JESATETLHOCTH, B TOM YHCIIC NPU M3YUYEHUH (PU3HKH;

JaBaTh OLICHKY HOBBIM CUTYAIIMSAM, OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

yMETh  TEPEHOCUTh 3HAaHMSA 10 (QuU3MKE B  TPAKTUYECKYH  00JacTh
JKU3HEACATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHMS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIEC UJICH, IPEAJIaraTh OpUTrMHAIbHBIE MTOJIX0/Ibl U PEUICHHUS;

CTaBHTh MPOOJIEMBI U 33/1aUH, JOIMYCKAIOIINE aIbTEPHATHBHBIC PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMH IIOJYYEHHUS HHQPOPMAIMU (PU3HUECKOTO COJCPKaHUSI U3
WCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOSTEILHO OCYIIECTBJIATH TOWCK, aHaju3,
CHUCTEMAaTH3aIlMI0 M HWHTEPIPETAlMI0 HMHPOPMAIIMK Pa3IMYHBIX BHJIOB U  (HopMm
MpEeICTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIINH;

HCIIOJIb30BaTh CPEeACTBA WH(OPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN B
PEIICHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpraHU3alMOHHBIX 337124 C COOII0IEHUEM



TpeOOBaHUN HPrOHOMUKH, TEXHUKU O€30MACHOCTH, THMIHEHBI, pECypcocOepekeHus,
MIPaBOBBIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COACPKAHUS B PANIMYHBIX (popmarax ¢ y4ETOM
Ha3HayeHusT MHQOpMalMM W LENEeBOM ayAUTOpUM, BbIOMpas ONTHUMAIBHYIO (opMy
MIPE/ICTAaBIIECHUS U BU3YyaIU3allUu.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBUS:

OCYILECTBJISITH OOIIIEHNE Ha YPOKaxX (PU3UKHU U BO BHEYPOUHOU JIEATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHPIUKTHBIX CUTyallui U CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMAaTh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM UM WHIWBUIYaJIbHON
paboTHI;

BBIOMPATh TEMATHUKy W METOJbI COBMECTHBIX JEUCTBUHN C YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0TO WIeHa KOJUICKTUBA;

MIPUHUMATH L€ COBMECTHOMU AECATEIBLHOCTH, OPTAHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSA MO €€ NJOCTMIKEHUIO: COCTABJIATH IIJIaH JICMCTBUM, PACTIPEACIATHh POJIM C YUETOM
MHEHHI YY4aCTHUKOB, 00CYX IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXJOTO0 y4aCTHUKA KOMaHJIbl B OOIIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeajiaraTb  HOBBIE  NPOEKThI, OLEHUBATh HJAEH C TO3ULIHAM HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE NOBEICHUE B PA3JIMYHBIX CUTYaLUSX,
IPOSIBIIATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIE y4eOHbIC ACHCTBHS
Camoopranmszanmus:

CaMOCTOSITEIBHO OCYIIECTBIISATH MO3HABATENBHYIO JEATENBHOCTh B 001aCTH (DU3UKHU
¥ aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEHICHUs PAacUETHBIX M KAYECTBEHHBIX 3ajad,
IUIAaH  BBITIOJIHEHUSI MPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOLIUXCS  PecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTECHHI;

NaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacHMpsATh paMK1 y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUMH;

JieNaTh  OCO3HAaHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha  ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHHUIO M TMPOSBICHUIO 3PYAULIUU B 00JIACTH (UBHKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, 3MOUMOHAJIbHbIH HHTEJLJICKT:

JaBaTh OILIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BIIQJICTh HABBIKAMHU TIO3HABATEIbHOW peQIIeKCMH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUUA U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJbTAaTOB U OCHOBAHU;

WCIIOJIb30BaTh TPHUEMBI PedICKCUU JUIsi OLEHKH CHUTYallud, BBIOOpAa BEPHOTO
peLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS IO UX CHUKEHUIO;



NMPUHUMATh MOTHBBI M  apryMEHThl JpPYyTUX I[P aHajJu3e pe3yJbTaToB
NEeSITEIbHOCTH;

NpPUHUMATh ce0sl, TOHMUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M  apryMEHThl JApPYyTUX T[PUd aHaJu3e pe3yJbTaToB
NeSITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYIHX HA OIIUOKH.

B mpouecce noctukeHus JTMYHOCTHBIX PE3YJNbTATOB OCBOCHMSI MPOTPaMMBI 10
(u3uKe A7 YpOBHS CpeHEro 00IIero 0opa3oBaHus y 00yUYaromUXCcs COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEJUICKT, MPEIoIararoninii chopMUpOBaHHOCTS:

CaMOCO3HaHHS, BKJIIOYAIOLIETO CIOCOOHOCTh IOHMMAaTh CBOE H3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HANpPaBJICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHON c(epbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpEryJMpOBaHus, BKJIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIaliTUPOBATHCS K AMOLMOHAIBHBIM
W3MEHEHUSAM U MPOSBIISITH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAlLIMM, BKIIOUYAIOLIEH CTpEeMJIEHUE K JOCTIKEHUIO ILeNu U
ycrnexy, ONTUMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JEMCTBOBAaTb HCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE
JIPYTHUX, YYUTHIBATH €r0 MPH OCYLIECTBICHUM OOIICHMSI, CIOCOOHOCTh K COUYBCTBHIO U
COTIepEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTh BBICTpAaUBaTh OTHOILIEHUS C
JIPYTUMHU JIIOJIbMU, 3a00TUTHCSI, MPOSIBISITH MHTEPEC U pa3peliaTb KOH(PIUKTHI.

NNPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydenus B 10 kjacce mpeIMEeTHBIE pe3y/ibTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCST YMEHUH:

JEMOHCTPUPOBATh Ha TpUMEpax poiib W MeCTOo (GU3NKH B (POPMHPOBAHHUU
COBPEMCHHON HAy4YHOH KapTUHBI MHpa, B Pa3BUTUHM COBPEMCHHON TEXHHKH WU
TEXHOJIOTHH, B IPAKTUICCKON JACATEITHHOCTH JIFOACH;

YUUTBIBATh  TPAHWIBI  MPUMCHECHUS  M3YYCHHBIX  (U3WYCCKHX  MOJICIICH:
MaTepualbHas TOYKAa, WHEpIHUAlbHAas cHcTeMa OTcu€Ta, abCONIIOTHO TBEPIOE TEIO,
UAcaJbHBIA Ta3, MOJEIM CTPOCHHS Ta30B, JKUAKOCTEH W TBEPABIX TEJ, TOYCUHBIH
IEKTPUYUCCKUH 3apsizi IPU PelIeHUH (PU3MUSCKUX 3a/1a4;

pacro3HaBaTh (u3MUecKue sBICHUS (TPOIECChl) M OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJICKYJIIPHO-KHHETUYECKOH TEOpUM CTPOCHHS BEIISCTBA U
AJIEKTPOJMHAMUKH: PABHOMEPHOE UM PaBHOYCKOPCHHOE TNPSIMOJIMHEHHOE JBUKCHUE,
CBOOOZHOE TaJIeHUue TeN, JBMKEHUE MO0 OKPY>KHOCTH, WHEPIWs, B3aUMOJICHCTBHE Tell,
g dy3us, OpOYHOBCKOE TBMKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
o0béMa Tenm TpH HarpeBaHUW (OXJIAXKJICHWH), TEIUIOBOE paBHOBECHE, HCIApeHUe,
KOHJICHCAIIMSI, TIJIaBJICHUE, KPUCTAJUTH3AIHs, KUIICHUE, BIAKHOCTh BO3/yXa, IMOBBIIICHUE
JIABJICHHS Ta3a MPU €ro HArpEBaHWM B 3aKPBITOM COCYJIE, CBSI3b MEX]y MapaMeTpamu
COCTOSIHUSI Ta3a B U30MPOIIECCaX, MMEKTPU3AIIHS Tell, B3AUMOJICHCTBUE 3aps/IOB;

OMKCHIBATh MEXAHWYECKOE JBW)KCHHE, UCHONb3ys (DU3UUYECKHE BEINYUHBI:
KOOpJMHATa, MyTh, MEpEeMEIIeHIE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHia, MUMITYJIhC
Tena, KUHETHYeCKas DJSHEprus, IMOTCHIMAbHAS DJHEPrus, MeXaHudeckas padora,
MEXaHWYeCKasi MOITHOCTh, TMPU OMHCAHUH TPABHILHO TPAKTOBATh (PU3UYCCKUN CMBICI



UCTIOJB3yEeMbIX BEIWYMH, WX OOO3HAYCHWS] ¥ EAWHUIBI, HAaXOAWTH (POPMYIIHI,
CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHMHY C APYTUMU BETUUMHAMY;

OTMCHIBATh M3yUYCHHBIC TETUIOBBIE CBOMCTBA TENl W TEIIOBHIC SBJICHHS, MCIIONB3YS
¢u3nvecKkne BEIMYUHBL: JTABJICHHUE Ta3a, TeMIepaTypa, CpeaHssl KWHETHYeCKas SHEPrus
Xa0THYECKOTO  JBIDKCHUS  MOJICKYJ, CpEJHEKBaJpaTHYHas CKOPOCTh  MOJIEKYI,
KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEPTus, paboTa raza, KOd()PHUIMEHT IMOIIe3HOTO
JCWCTBUS TETUIOBOTO IBUTATEINS; MPH ONHCAHWH TMPABHIBHO TPAaKTOBATh (PH3MUECKUI
CMBICIT HCIIOJIb3YEMBIX BEJIWYMH, WX OOO3HAYCHHS] M E€AWHUIBI, HAXOAWUTH (HOPMYIIBI,
CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUYHMHY C APYTUMHU BETUYMHAM;

ONMCHIBATh HW3YYCHHBIC JIIEKTPHUECKHE CBOWCTBA BEIIECTBA M AJICKTPHUYCCKUE
sBIIEHUS (TIPOIIECCHI), HWCHOJB3ys] (UINUYECKHE BEIWYMHBL: DIIEKTPHUUECKUAN 3apsi,
AIIEKTPUYECKOE TI0JIE, HAIMPsDKEHHOCTH TOJIS, TOTEHIMAN, Pa3HOCTh MOTCHIIUATIOB; TMPH
ONMCAaHUH TPABUIIBHO TPAaKTOBaTh (PU3MUECKUH CMBICIT HCIONB3YEMbIX BEIWYHH, HX
00O03HAYCHHSI ¥ €IUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONIME MAaHHYIO (DH3HUECKYIO
BEJIMYHMHY C APYTUMHU BEIUYMHAMM,

aHATM3UPOBATh (PU3MUECKUE MPOIECCHI U SBJICHUS, UCTIONB3Ys (U3NICCKHIE 3aKOHBI
W TPUHIUIBL 3aKOH BceMUpHOro taroteHud, |, Il u |1l 3akonsr HbioToHa, 3akoH
COXpaHEHHMS MEXaHWYECKOW DOHEPruH, 3aKOH COXPAHCHUS WMITYJIbCa, TPHHIINI
CYNEPIO3UIIMN  CHJI, TPHHIWI PABHOMPABHUS HHEPIHAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KHHETHUECKYI0 TEOPHUIO CTPOSHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KHHETHYECKOH OJHEPTHH TEIUIOBOTO IBWKCHUS MOJIEKYJI C aOCONIOTHOM
TEeMIIEpPaTypol, MEepPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsiga, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIPAKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) TPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIE TMPUHIUIBI JACUCTBHUS MalluH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBUS MX O€30MACHOrO HCIOJIb30BaHHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJTHATEH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3MUECKUX SBJICHUN U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX U3MEpPEHHHl, MHpu 3TOM (OPMYyIHPOBATH
npobiieMy/3ajauy W THUIIOTe3y Y4eOHOTO OJKCHEPUMEHTa, coOUpaTh YCTAaHOBKY W3
IPEeUI0KEHHOTO 000PYI0BaHNUs, TPOBOUTH OMBIT U (POPMYITUPOBATH BHIBOJIBL;

OCYUIECTBIISITh MPSMbIE M KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX BEIUYUH, MPU ITOM
BBHIOMpATh ONTHUMAJIBHBIA CHOCOO0 HM3MEpPEeHHs] M UCIOJB30BaTh M3BECTHBIE METOJIbI
OILIEHKH TOTPEITHOCTEeH U3MEPEHUI;

UCCJIE/IOBATh 3aBUCUMOCTH MEXIy (DU3MUECKUMHU BETUYHMHAMH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUMN, TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHUJAE TaOnuil ¥ rpadukoB, JelaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIeIOBAHUS;

coOuro1aTh MpaBuiia 6e30MacHOro TpyJia MpU MPOBEICHUH HCCIEI0BAaHUM B paMKax
yueOHOT0 HKCIEpUMEHTa, Yy4eOHO-HCCIIEeIOBAaTEIbCKOM M MPOEKTHOW JEATENIbHOCTU C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO 000PYAOBAHUS;

pemate pacuéTHBIE 3aJaud C SIBHO 3a/laHHOW (PU3MUECKON MOJIENbI0, HCIIONb3Ys
¢u3nyeckre 3aKOHbl W TPUHIUIBI, Ha OCHOBE aHalIM3a YCIIOBHUS 3a/aud BbIOMpPATH
(bu3MUYECKyI0 MOJIENb, BBIICTATh (PU3NUECKUE BEIMUYUHBI U (HOPMYIIbI, HEOOXOUMBIE IS
e pelieHus, MPOBOAUTH PACUYETHl U OLIEHWBATh PEATHHOCTh MOJIYYCHHOTO 3HAYEHUS
(bu3MUeCKOl BEIMYNHBI,



pemaTh KayeCTBEHHBIC 3aJayd: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPECUUBYIO
HEMOYKy pacCyXIE€HHH C Omopod Ha U3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue sBICHUS;

WCTIOJIB30BaTh TMPH PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTUW JUISI TIOMCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETAIMN U TPEACTaBICHUS
y49e0HON W HayYHO-TIOMYJISIPHONW HH(POPMAaIH, MOTyYeHHON U3 Pa3ITUYHBIX UCTOYHUKOB,
KPUTHUYECKU aHATTU3UPOBAThH MOTydaeMyIo HH(POPMAIIHIO;

MPUBOJNTH TPUMEPHl BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOUIETO MHUpPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHI;

WCTIONb30BaTh TEOPETUYECKHE 3HAHHWS MO (DU3MKE B TOBCETHEBHOW JKU3HU IS
oOecrieyeHust O€30MAaCHOCTH TpU OOpalleHuu ¢ npubopaMu M TEXHUYECKUMHU
YCTPOMCTBaMH, Ui COXPAHEHHWS 3I0POBBS W COONIOJCHUS HOPM OKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpeae;

paboTarh B TpyMIie C BHINOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, MIIAaHUPOBATH
paboTy Tpymnmbl, paMOHANBHO pacHpelessTh OO0SM3aHHOCTH H  TUIAHUPOBATh
JeSTeTbHOCTh B HECTAHNIAPTHBIX CHTYAIMsX, aJeKBAaTHO OLEHUBATh BKIJIAJ KAKIOTO M3
YYaCTHHKOB TPYMIIBI B PEIICHHE PACCMaTPUBAEMON MTPOOIEMBI.

K xoniy obydenus B 11 kJjacce nmpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIONTUXCS YMEHUM:

J€MOHCTPUPOBATh HA MpUMEpax pojib U MecTo (U3UKH B (POPMUPOBAHUU
COBPEMEHHON HAy4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHHUKH U
TEXHOJOTUH, B TMPAKTUYECKOW JEATENbHOCTU JIOACH, LEJOCTHOCTh U E€IMHCTBO
(bu3nueckoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBl NPUMEHEHUS W3YUYCHHBIX (DPU3MUECKHX MOJIENei: TOYEeUHBIH
ANEKTPUYECKUN 3apsijl, JIyd CBETA, TOUEUHBIH MCTOYHHMK CBETA, siAEpHAsi MOJENIb aToMa,
HYKJIOHHAsl MOJIeTIb aTOMHOTO SIpa MPH pelieHuu GU3NIECKUX 3ajay;

pacno3HaBaTh (uU3NYECKUe sIBICHHS (IPOLECcChl) M OOBSACHATH MX Ha OCHOBE
3aKOHOB DJIEKTPOJMHAMUKH M KBAHTOBOW (PU3UKH: DIIEKTpUYECKas MNPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XHMMHMYECKOE, MarHUTHOE [EHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, SJEKTPOMArHUTHasT MHAYKIHS, AeWCTBHE MAarHUTHOTO MOJIS Ha MPOBOJAHHK C
TOKOM U JABWKYIIUICS 3apsll, JIEKTPOMAarHUTHBIE KOJIEOAHUs U BOJIHBI, IPSIMOJIMHEITHOE
pacipoCTpaHEHHUE CBETa, OTpa)XeHHeE, MpeloMiIeHHe, HHTephepeHuus, Tudpakius u
MoJIsIpU3alids CBeTa, JUCHEpCcUs cBeTa, ¢orolnekrpudeckuii dddekr (pororddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa aromMa BOJAOPOa,
€CTECTBEHHAs! U HCKYyCCTBEHHAs paJiOaKTUBHOCTD;

OMKCHIBATh M3y4YEHHBIE CBOWCTBA BellecTBa (DIEKTPUYECKUE, MAarHUTHEIE,
ONTUYECKUE, DIICKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEJ) U DIICKTPOMArHUTHBIE
SBJICHUS (IIPOLIECCHI), UCTIONB3YsI (PU3NYECKUE BEITUYHMHBI: AJICKTPUUYECKUN 3apsif, CHiia
TOKa, DJJEKTPUUYECKOE HaMpsHDKEHHE, DJIEKTPUUECKOe COMPOTUBJIICHHE, pPa3HOCThb
MOTEHIINAJIOB, IEKTPOABUKYIIAs CUjia, padoTa TOKA, HHAYKIUS MATHUTHOTO TOJIS, CHIIa
Awmmnepa, cuna JlopeHlla, WHAYKTHBHOCTb KAaTyIIKH, JHEPTUS DIEKTPUUYECKOTO U
MarHuTHOTO TOJIeH, Mepruo U 4acToTa KoJieOaHuM B KOJIeOATeIbHOM KOHTYpeE, 3apsl U
CHWJIa TOKa B TIPOIECCE TaPMOHUYECKUX ODIIEKTPOMArHUTHBIX KoyieOaHu#, (okycHoe
paccTOSsHHE H ONTHUYECKash Cuia JIMH3BI, TPU ONUCAHWUM TPABHWIBHO TPAaKTOBAThH
(bu3MYECKHl CMBICT HCIIOJIB3yEMbIX BEITUYHMH, X 0003HAYCHUS U €UHUIIBI, YKAa3bIBaTh
(hopMyITBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMU BETUIHMHAMU,



ONMCHIBATh M3YyYEHHbIE KBAHTOBBIC SIBJICHMS U INPOLIECCHI, HCIONb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YaCTOTA CBETA, YHEPTUS
Y UMITyJIbC (POTOHA, IEPUOJ MOTypacnaaa, SHEPIHsl CBA3H aTOMHBIX sJIep, IPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJIb3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€MHUILIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (PU3MYECKYIO0 BEIUYHHY C
JIPYTUMHU BEJIMYMHAMU, BBIYUCIISTH 3HAUCHHE (PU3NUECKON BETMUMHBL;

aHAJIM3UPOBATH (PUZNYECKUE MPOLIECCH U SIBICHUSI, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI
Y TOpUHIMIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEIBLHOTO M MapaiIeIbHOIO COEIMHEHUs
MPOBOJHUKOB, 3aKOH JlKoyns—JIeHIa, 3aKOH SJIEKTPOMAarHUTHOW WHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO  PAaclpOCTPAaHEHUsT CBETa, 3aKOHbl OTPAKEHHMsSI CBETA, 3aKOHBI
MIpPEeJIOMJICHUs CBETa, ypaBHeHUe OifHIuTelHa 11t (oToddpdexrta, 3aKOH COXpaHEHUS
SHEPrUM, 3aKOH COXPAHEHHsS HMITYJIbCa, 3aKOH COXpPAaHEHUs 3JIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHHs MaccOBOIO YMcia, NOCTyNlaThl bopa, 3aKoH palnOaKTUBHOIO pacnaja,
IpU 3TOM pa3IdyaTh CIOBECHYI (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIOBUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

ONpeeNATh HamnpaBlieHWE BEKTOpa MHAYKLUHWM MAarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CUJIbl Amriepa u cuiibl JIopeHna;

CTPOUTh U OIMKCHIBATh H300pa)K€HUE, CO3/1aBaeMO€ IJIOCKHM 3€pKajoM, TOHKOU
JIMH301;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3MUECKUX SBJICHUN U MPOIIECCOB C
UCIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HU3MEpPEHWil: mpu 53ToM (HOpMyIMpOBaTh
npobiieMy/3ajauyy W THUIIOTE3y Y4eOHOTO OHKCHEPUMEHTa, cOoOUpaTh YCTAaHOBKY W3
PEeJI0KEHHOTO 000PYA0BaHHUs, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBODI;

OCYUIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, IIPU 3TOM
BbIOMpaTh ONTHUMAJIbHBI CHOCOO H3MEpPEeHHs] M MCIOJIb30BAaTh W3BECTHBIE METOJbI
OLICHKHU MOIPEIIHOCTEW U3MEPEHUI;

UCCJIEIOBaTh 3aBUCHMOCTH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHMIl: TMpU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUpOBATh pe3yibTaThl
MOJyYEHHOM 3aBHCHUMOCTH (PU3MYECKMX BEIWYMH B BHJIE TAaOMUIl U IpaduKOB, AeNaTh
BBIBOJIbI 110 PE3YJIbTATaM UCCIEAOBAHUS;

coOnroaaTh mpaBuiia 6€30MacHOTO TPY/la MPH MPOBEICHUU UCCIEI0BAaHUN B paMKax
y4eOHOTO JKCIIEpUMEHTa, y4eOHO-MCCIEe0BATEICKON U TPOEKTHOM NesATENbHOCTU C
MCIIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOICTB U JIabOpaTOPHOTO 000PYIOBAHNUS,

peniath pacuéTHbhIE 3a7a4d C SBHO 33/JIaHHON (DPU3UYECKON MOJEJbI0, UCIIONb3YS
¢dbu3nueckne 3aKOHBl W TPUHIIMIIBI, HA OCHOBE aHalM3a YCIOBHUS 3aJaud BHIOMpATh
(bU3MYECKYI0 MO/JIENb, BBIACTATh (PU3UUECKUE BEIMUYUHBI U (POPMYIIBI, HEOOXOIUMBIC IS
e€ peuieHus, MPOBOAUTH PAcUYE€Thl M OLEHUBATH PEATBHOCTHh MOJYYEHHOTO 3HAYCHHS
(bu3MUecKoil BEIHUNHBI,

pelarb KadyeCTBEHHbIE 3aJauyd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO
LIENIOYKY pacCyKICHUM C ONOpPOM Ha HW3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKUe SBICHUS;

UCMOJIb30BaTh MpPH pPElICHUH Y4eOHBIX 3a/ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM JJIsl TIOUCKA, CTPYKTYPUPOBAaHHS, WHTEPIpPETAlMU M IPEACTaBICHUS
yueOHOI U HayYHO-TIOMYJIIPHON MH(OPMAIUH, TOJYYECHHON U3 pa3IMYHbIX UCTOYHHUKOB,
KPUTHUYECKU aHAJTM3UPOBAThH MOTyYaeMyto HHPOPMAIIHIO;

OOBSICHATD TMPHUHLMIIBI JEHCTBUA MAIIWH, TPUOOPOB U TEXHHUUYECKUX YCTPOMCTB,
pasnanyaTth yCIOBHS X OE€30M1aCHOTO UCIIOJIb30BAHMS B [IOBCEIHEBHOM )KU3HU;



MPUBOJNTH TMPUMEPHl BKJIAJa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPY’KAIOMIETO MHPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHi;

WCTIOJb30BaTh TEOPETUYECKHE 3HAHHWS MO (HU3MKE B TOBCETHEBHOW JKU3HU IS
oOecrieyeHHst O€30MAaCHOCTH NpU OOpaleHuu ¢ npubopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, Ui COXPAHEHHUS 3I0POBBS W COOJIOACHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH CpEAE;

paboTarh B TPYIIIE C BBHIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH
paboTy Tpymnmbl, pamMOHANBHO pACHpPENesATh OO0SM3aHHOCTH W IUIAHUPOBAThH
JESITeTPHOCTh B HECTAHIIAPTHBIX CHTYalHsSX, aACKBAaTHO OLEHUBATH BKJIAI KaXKIOTO U3
YYaCTHUKOB TPYIIBI B PEIICHHE PACCMAaTPUBAEMOU MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHnoBanue pas3aeiioB U TeM IpOrpaMMbl KonnuecTBo yacos DOnekTpoHHbIe (IU(GPOBHIE) 00pa3oBaTEIHHBIC
n/m Bcero|| KoHrtposbHbIE ITpakTHuecKue pecypeel
paboThI paboThI
‘Pa3)1e.11 1. DU3UKA U METOJIbI HAYYHOI'O ITO3HAHUSA ‘
‘1.1 Hd)mHKa ¥ METO/Ibl HAyYHOTO MO3HAHHSI H 2 H H HEI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazjaeny H 2 H ‘
IPasen 2. MEXAHUKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H H HBI/I6J‘II/IOT€K3 OK https://m.edsoo.ru/7f41bf72 ‘
2.2 ||lumamuxa | 7 | | |BuGauorexa ITOK https://m.edso0.ru/7f41bf72 |
2.3 |3axoHBI coxpaHeHHs B MeXaHHKe 6 | 1 I 1 [Bu6miorexa LIOK https:/m.edso0.ru/7f41bf72 |
‘I/ITOFO o pazjaeny H 18 H ‘
‘Pa?.zle.n 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA ‘
‘3.1 HOCHOBBI MOJICKY/ISIPHO-KUHETHYECKON TEOPUH || 9 || H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBBI TEPMOIUHAMHKH || 10 || 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHbie cocTosHMS BemecTBa. PazoBbie 5 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
HEPEXO0IbI
‘I/ITOFO 0 pazaeny || 24 || ‘
Pazsien 4. DJIEKTPOJJUHAMMUKA |
‘4.1 HBJIeKTpOCTaTI/IKa || 10 || H 1 HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |IlocrostHHBIN 3eKTpudeckuii Tok. Toku B 12 1 bubmuorexa LIOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeiax

‘I/ITOFO IO pa3feiny || 22 || ‘
‘PGBGPBHOC BpeMsI || 2 || “ H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 68 || 3 | 3 [ |
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11 KVIACC

No ||HaumeHnoBaHu€e pa3/iesioB U TEM MPOTPAMMBbI KonuuecTBo yacos OnekTpoHHbIe (IU(MPOBHIE) 00pa30BaTEIIbHBIE
n/m Bcero|  KonrposbHbie [MpakTHyeckue PeCypChI
paboThl paboThI
[Paszen 1. 3JIEKTPOJAMHAMMKA |
1.1 |MarauTHOE moJie. DNeKTPOMarHUTHAS 11 1 3 bubnunoreka [IOK https://m.edsoo.ru/7f41c97c
WHTYKIHS
‘I/ITOFO 10 paseny H 11 H ‘
[Pasnen 2. KOJIEBAHMSI U BOJIHbBI |
2.1 |[MexaHu4YecKHe U IEKTPOMArHUTHBIC 9 1 bubnuoreka 1IOK https://m.edsoo.ru/7f41c97c
KojeOaHus
‘2.2 HMexaHquCKHe U 2JIEKTPOMAarHUTHBIC BOJ'IHBIH 5 H 1 || HBI/I6J‘II/IOT€K3 IIOK https://m.edsoo.ru/7f41c97c ‘
2.3 [Onruka | 10 | I 3 [Bu6mmorexa I[OK hitps://m.edsoo.ru/7f41c97c |
‘I/ITOFO o pazjaeny H 24 H ‘
|

‘Pa?.zle.n 3. OCHOBBI CIEIIUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

3.1 ||OcHOBBI CHICIUATIBHOM TEOPHH 4 1 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH
‘I/ITOFO 0 pazjaeny || 4 || ‘
Pazies 4. KBAHTOBASI ®U3UKA |
‘4.1 HBJIeMeHTLI KBaHTOBOM ONTHKHU || 6 || || HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpoeHI/Ie aTroma || 4 || || HBI/I6J‘II/IOTeKa ITOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOG SJIPO || 5 || || HBI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41c97¢c ‘
‘I/ITOFO IO pa3feiny || 15 || ‘
Paszien 5. SJIEMEHTBI ACTPOHOMUHU U ACTPODU3UKU |
‘5.1 HQJIeMeHTH aCTPOHOMUU U aCTPOPU3UKH || 7 || 1 || HBI/I6J'II/IOT€I(3. LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pasieny “ 7 “ ‘
|

‘Pa:me

J1 6. OBOBINAIOIIEE IOBTOPEHUE



https://m.edsoo.ru/7f41c97c
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Ne  ||HammenoBaHue pa3zenoB U TEM IPOTrpaMMBbl

KomnnuectBo yacos

OnekTpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIIHHBIE

wn Bceero|  KonrposbHbie IMpakTHyeckue peCypCRI
paboThl paboThI
‘6.1 HO6o6malomee MOBTOPEHUE H 4 H || HBI/I6JII/IOTeKa HOK https://m.edso00.ru/7f41c97c ‘
‘I/ITOFO 10 paseny H 4 H ‘
PeseprrOE Bpewms | 3 | | I |
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME



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

