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IHHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YypOBHS Ha YypPOBHE CpEIHEro oO0IIero oOpa3oBaHUS
paspaboTaHa Ha OCHOBE IIOJOXKEHHM U TpeOOBaHUN K pe3yslbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBarenbHOil TTporpammel, npeacrabieHHbix B PI'OC COO, a Takke ¢ yuérom ¢enepaibHOi
paGouell mporpaMmbl BOCHHUTAHHUS M KOHLIENLUU IpernojaBaHusl ydyeOHoro mpeamera «Pu3uka» B
oOpa3oBaTenpHBIX  opraHusanusx  Poccwiickoit ~ denepanuu, peUM3YIOIIUX  OCHOBHBIE
o0pazoBaTenbHbIE TPOrPaMMBI.

Conepkanue mporpaMMbl Mo (HU3MKE HaIlpaBiIeHO Ha (OPMUPOBAHHME €CTECTBEHHO- HAYyYHOU
KapTUHbl Mupa oOydaromuxcst 10—11 kmaccoB mpu oOydeHun ux ¢usznke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JI€ATEIbHOCTHOrO noaxona. [Iporpamma mo ¢usuke cOOTBETCTBYET TPEOOBaHUSIM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pE3yJibTaTaM
00y4eHHs, a TaKKe YYUTHIBAET HEOOXOTUMOCTh pEaJM3allMid MEKIPEIMETHBIX CBs3eld (usnmku c
€CTECTBEHHO- HAayYHBIMU yYEOHBIMHU NpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE LIEJIH M3Yy4EHUS
GU3MKN HAa YpOBHE CpeaHero oluiero oOpa3oBaHMs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOGHHs Kypca
(U3MKHU: IMYHOCTHBIE, METAIIPEIMETHBIE, TpeIMETHbIE (Ha 0a30BOM YpPOBHE).

ITporpamma 1o ¢pu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSA Kypca (HU3MKM Ha 0a30BOM YypOBHE, B TOM 4MHCIIE
IpeAMETHbIE PE3YJIbTATHI 110 TOAAM O0Yy4ECHMUS;

cozep>kanue yueOHoro npeamera «du3nka» mo rogaM o0ydeHuUs.

ITporpamma 1o ¢u3uke MOXKET ObITh MCIOJIb30BAHA YUUTENSAIMU KaK OCHOBA Ul COCTABJICHHUS
cBoux paboumnx nporpamm. IIpu paspabotke paGoueil mporpaMmbl B TEMAaTHYECKOM IJIAHUPOBAHUU
JIOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIIOJIb30BAaHUS JIEKTPOHHBIX (IM(POBBIX) 00pa30BaTEIBHBIX
pecypcoB, SBIAIOIMMXCS Y4eOHO- METOIMYECKHMH MaTepuaniaMu (MyJIbTUMEAUHHBIE IPOrPAMMBL,
JJIEKTPOHHbIE YYEOHMKU M 3aJaYHHUKH, SJIEKTPOHHbIE OHOJMOTEKH, BUPTyalbHbIE JAOOpAaTOpUH,
UTPOBBIE MPOrPaMMBbl, KOJUIEKUMU LHU(PPOBBIX 00pa30oBaTENbHBIX PECYpPCOB), peaIU3yIOIIU MU
TUJAAKTUYECKHE BO3MOXKHOCTH HWH(OPMAllMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJOTHH, coaepkKaHue
KOTOPBIX COOTBETCTBYET 3aKOHO/IATENLCTBY 00 00pa30BaHHH.

[TporpamMa no ¢u3nKe HE CKOBBIBAET TBOPYECKYI0 MHHUIIMATHUBY YUUTENEH M IMpenocTaBiseT
BO3MOXKHOCTb ISl peajM3allii Pa3IMYHBIX METOAMYECKMX IOAXOAOB K OpraHU3aluu o0y4eHHs
¢u3nKe MpU yCIOBUU COXPaHEHUS 0053aTeIbHON YacTH CoJepKaHus Kypca.

Odusuka Kak Hayka o Haubosee OOMIMX 3aKOHAX MPUPOJBI, BBICTYMAas B KadecTBe y4yeOHOro
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTEMY 3HaHHMM 00  OKpYXKalolleM MHpe.
[IIkompHBIA  KypC bu3uku - CHUCTEMOOOPa3yIOUIMHA 111 €CTECTBEHHO-HAYUHbIX Y4EOHBIX
IPEAMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIKAT B OCHOBE IPOLIECCOB U SIBJICHUN, M3y4aeMbIX
XUMHeH, Ouosoruei, ¢usnyeckoil reorpaguell u actpoHoMmueid. lcmonp3oBaHue M aKTUBHOE
IpUMeHeHne (PU3NYEeCKUX 3HAHUM ONpeenseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe PHEPreTHKH, TPAaHCIIOPTa, OCBOEHUS  KOCMOCA, IIOJy4EHUS  HOBBIX  MaTEpHUajoB C
3aJlJaHHBIMU CBOMCTBaMU U JIpyrux. M3yueHue Gpu3NK BHOCUT OCHOBHOW BKJaJ B dbopmupoBaHue
€CTECTBEHHO-HayYHOM  KapTUHBl  MHpa  oOydaromuxcs, B GOpMUpOBaHHE YMEHUH NPUMEHSTH
Hay4YHBI METOJ] [IO3HAHMSI [IPU BHIITOJHEHUH UMU YUYE€OHBIX HCCIIEIOBAHUN.

B ocHoBy kypca (usuku ans ypoBHsS cpeaHero o0Imero oOpa3oBaHUs IOJOXKEH psl UIEH,
KOTOPbIE MOXKHO PacCMaTPUBaTh KaK HPUHLUIIBI €0 HOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH KypcC SIBJISCTCS JIOTMYECKHM 3aBEPIIEHHBIM, OH
COIEP)KUT MaTepuan M3 BCeX paszenoB (DM3MKH, BKIIOYAET KaK BONPOCH KJIACCHMYECKOW, TaK MU
COBPEMEHHON (PU3HKH.

Hoesa eenepanusayuu. B cooTBeTCTBUM C HeW Marepual Kypca (u3MKd OOBEAMHEH BOKPYT
¢usnyeckux teopuil. Bexyumm B kypce sBisieTrcs (OpMHpPOBAaHUE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€PUH, BEIIECTBE U TOJIE.

Hoea cymanumapusayuu. E€ peannszanusi OpeanosaracT HCIOJIb30BaHUE T'yMaHUTApHOIO
noTeHIana (U3NIECKOW HAayKH, OCMBICICHHUE CBSI3U Pa3BUTUA (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKKe C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U IKOJIOTMYECKUMU MTpoOieMamH.



Hoesa npuxnaonoti nanpaenennocmu. Kypc UMKy mnpeamnonaraeT 3HaKOMCTBO C IIUPOKUM
KPYTrOM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHNUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu  peamusyercsi IMOCPEICTBOM  BBEIEHHUS  JIIEMEHTOB  COJEpKaHu,
MNOCBAIIEHHBIX SKOJOTMYECKUM Ipo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TakkKe 0OCyKIeHHUs MpoOJieM paluOHAJIbHOIO MPHPOAONOJIB30BaHUS U
9KOJIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMU Kypca (H3WKH Ha YPOBHE CpeqHero oOmiero oOpa3oBaHUs
ABISIIOTCS  (u3mueckue  Teopuu  (popMupoBaHME — TIPEACTaBICHUN O CTPYKTYype MOCTPOCHHUS
¢usnyeckoil Teopuu, ponu (yHIAMEHTAJIbHBIX 3aKOHOB W MPUHIIMIIOB B  COBPEMEHHBIX
MPEACTABICHUAX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TE€OPHi, 111 OMMCAaHMsI €CTECTBEHHO -HAyYHBIX
SIBJICHUI U TIPOLIECCOB).

CHCcTeMHO-AEATENILHOCTHBIM MOAXOA B Kypce (HU3UKH peaM3yeTrcs Hpekae BCEro 3a Cuér
OpraHu3alMi SKCIEPUMEHTAIBHOW JesATeNbHOCTH oOyuwaroumxcs. Jns 0a3oBoro ypoBHS Kypca
¢U3MKH — S5TO MCHOJb30BAaHUE CHUCTEMBI (PPOHTAJBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB H
1a00paTOpHBIX PabOT, KOTOPHIE B TporpaMMe 1o (pusuke o0beINHEHbI B OOLINI CITUCOK YYEHUY €CKUX
MPaKTUYECKUX PaboT. BrigeneHune B yka3aHHOM IepedyHe J1a0OpaTOPHBIX PabOT, MPOBOJUMBIX IS
KOHTpPOJIE M OLIEHKH, OCYLIECTBISETCS YYaCTHUKaMHU OOpa30BaTENIbHOTO IIpolecca HCXOAS U3
0COOEHHOCTEN MJIAaHUPOBAHUS U OCHallleHUs kabuHeTa ¢usuku. [1pu 3Tom obecnieunBaercs oBiajeHIE
O0y4aIOUMMHCST YMEHMSIMH [POBOJUTH KOCBEHHBIE WM3MEPEHMsI, HCCIIEAOBAHUS 3aBUCHUMOCTEN
¢u3nYecKrX BETMUMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHUE yaenseTcs pelIeHUI0 pacyETHBIX W KaueCTBEHHBIX 3anad. llpu stom nis
pacy€THBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJadyd C SIBHO 3aJaHHOW (PU3UYECKOH MOJENbIo,
MO3BOJISIOIIUE TPUMEHITh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelnia Kypca, Tak
U UHTETPUPYS 3HAHHUS W3 pa3HBIX pasnenoB. /[ KauyeCcTBEHHBIX 3ajad MPHUOPUTETOM SBISIOTCS
3a/laHusl Ha OOBSICHEHUE NMPOTEKaHUs (PU3MUECKHUX SIBICHUH M IPOLECCOB B OKPYXKAlOIIEH >KHU3HH,
TpeOytomure BpIOopa (GU3HMUECKOM MOJEIH IJIsi CUTYaIluu PAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBumn ¢ TpedoBanusmMu GI'OC COO k MatepHanbHO-TEXHUYECKOMY O00ECIIeueHUI0
yueOHOro mporecca 0a3oBbI ypoBeHb Kypca (HU3WKH Ha YPOBHE CpeqHEro oOmiero oOpa3oBaHUS
JOJDKEH M3Y4YaThesl B YCIOBHUSAX MPEAMETHOrO KaOMHeTa (PU3UKU WM B YCIOBUSX HHTETPUPOBAHHOTO
KaOuHeTa MPeIMETOB €CTECTBEHHO-HAYYHOr 0 1IMKJIa. B kabuHeTe PU3MKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHOe 00OpYIOBaHME JISl BBHIONHEHUS yKa3aHHBIX B Mporpamme 1o ¢u3MKe y4eHHYECKHX
MPaKTUYECKUX pabOT U JEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMoHCTpamoHHoe 00opyaoBaHue GopMHUpYyeTCs B COOTBETCTBUU C MIPUHIIMIIOM MUHUMAJIBHOM
JIOCTaTOYHOCTHU u  olecrieunBaer MOCTAaHOBKY  NEPEYUCICHHBIX B MporpaMMe Mo (usuke
KJIIFOYEBBIX JEMOHCTpAIUI ISl MCCNeIOBaHUSl M3y4yaeMbIX SIBJICHUM W MPOIECCOB, SMIUPUYECKUX U
byHIaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTopHOe 00OpyIOBaHUE IJIA YYEHHUYECKHX MPAKTUYECKHX paboT ¢GopMHpyeTCs B BUAE
TEMaTHYECKUX KOMILJIEKTOB U 00ecreynBaeTcs B pacuére OAHOr0 KOMILIEKTa Ha ABYX O0yYarOLIHXCA.
Tematuyeckue KOMIUIEKTHI J1abopaTOPHOrO OOOPYAOBAaHMS JOJDKHBI OBITH IMOCTPOEHBI Ha
KOMILUIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MEPUTEITBHBIX CUCTEM B BHE HU(PPOBHIX JIAOOPATOPHIA.

OcCHOBHBIMH T€TSIMA HM3y4eHHS (pu3uku B oOImeM oOpa3oBaHWUU SBISAIOTCS: (HOPMUPOBAHHE

UHTepeca U CTpEMJIEHUS 00yJaroluXcs K HAyYHOMY U3Yy4EHHUIO
MPUPOJIBL, PA3BUTHE X HHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTaBICHUH O HAYYHOM METOJ€ MO3HAHUA U (OPMHUPOBAHUE UCCIIEAOBATENLCKOTO
OTHOILEHUS K OKPYKAIOLUM SBJICHUSAM;

(opMUpOBaHUE HAYYHOI'O MUPOBO33PEHHS KaK pe3yJibTaTa U3Y4EHHUs] OCHOB CTPOEHHS] MaTEepHU
U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

¢dbopmMupoBaHUe yMEHHUH OOBSCHATH SIBJICHHUA C MCIOJIb30BaHUEM (PU3MYECKUX 3HAHUM H
HAy4YHBIX JOKa3aTeJbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O pONM (U3UKU IS PAa3BUTHS JPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.



JlocTikeHue 3TUX Lened  oOecneuuBaeTCsl pEIIEHHWEM  CIEAYIOIIUMX — 3aJad B IpoLecce
U3y4YeHUs Kypca GU3UKU Ha yPOBHE CPEIHEro 00IIero oopa3oBaHus:

puoOpeTeHre CUCTEMBl 3HAHUM 00 00IIMX (U3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsX,
BKJIFOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (DU3HKY, 3IEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpOpU3UKY;

(¢bopMupoBaHUE YMEHMH TNPUMEHSATh TEOPETHUECKHE 3HAHUS I OOBSICHEHUS (PU3UUECKUX
ABJICHUM B TpHUpOAE M g TNPUHATUS MPAKTUUYECKUX PpELICHUN B MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCO0O0B pelIeHHs Pa3IMYHbIX 337a4 ¢ IBHO 3aJjaHHON (hu3nueckoil Mojenblo, 3a/1ad,
MOJPa3yMEeBaIOIINX CAaMOCTOATEIbHOE CO3/1aHNe (PU3NUECKON MOJIENH, aJleKBaTHON YCIOBHUAM 33/1a4U;

NOHUMaHHE (U3NYECKMX OCHOB W MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMUECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CpPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHHMS UM TpOBEACHUS  (PU3MIecKux
SKCIEPUMEHTOB, aHaluW3a M HMHTepOperanuud UHGOpPMaLUU, ONpeJeNeH’s] JOCTOBEPHOCTU
MOJyYEHHOT'O Pe3yJIbTaTa;

CO3JJaHMe YCIOBUH [UId pPa3BUTUS YMEHMH IIPOEKTHO-HCCIE0BATEIbCKOM, TBOPYECKOM
JeSITEIbHOCTH.

Ha n3yudenue ¢uznku (0a30Bblii ypOBEHb) Ha YPOBHE CPEIHEr0 00LIEro 00pa3oBaHUs OTBOJUTCS
136 gacos: B 10 kimacce — 68 yacos (2 yaca B Hezaenmo), B 11 kimacce — 68 yacoB (2 yaca B HEAEINIO).



COIEPKXAHUE OBYYEHUA

10 KJIACC
Pazgen 1. ®u3nka u MeTOAbl HAYYHOT'O O3HAHMA
®usuka — Hayka o npupoae. HayuHble MeTonbl IO3HAHUS OKpyKarouero Mupa. Pomb
HKCIIEPUMEHTAa U TEOPUHU B Ipollecce MO3HAHMs MPUPOIBL. DKCIepuMeHT B ¢usnuke. MoaenupoBaHue
buzngecKux SIBJIEHUA M IPOLIECCOB. Hayuynble = rumnotessl.

®dusznueckre 3aKOHBI W TEOpUH. [ paHHUIBl TPUMEHUMOCTH (U3MUYECKHX 3aKOHOB. [IpuHIuM
COOTBETCTBHUSI.

Ponrp m wmecro ¢usukum B (QopMuUpOBaHWM COBPEMEHHONW HAy4YHOH KapTHHBI MHpa, B
MPAKTUYECKOM 1eSITEIbHOCTH JIOEH.
Jlemoncmpayuu

AHajioroBsle HH(prBBIG HU3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JATYUKHU.

Paznena 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe nBHxeHHEe. OTHOCUTEIBHOCTh MEXaHMYECKOro ABmxkeHusa. Cucrema oTcuéra.
Tpaekropus.

[lepemenienne, CcKOpocTh (cpeaHsis CKOPOCTb, MI'HOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepUaibHOM TOYKH, MX HPOEKUHH Ha OCH cUCTeMbl KoopauHaT. ClloeHue MNepeMEelleHH u
CJIOKEHUE CKOPOCTEHN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBIKCHHE. [paduku 3aBHCHUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEILEHUS MaTEepUaIbHON TOUKH OT BPEMEHHU.

CBoboaHoe nasienue. Y CKopeHre CBOOOTHOTO MaICHHSL.

KpusonuneitHoe neuxenue. JIBH>keHue MaTepralbHOM TOUKHU 110 OKPY>KHOCTHU C IIOCTOSIHHOM 11O
MOJYJI0 CKOpPOCTBIO. YTJOBasi CKOpPOCTb, JIMHEWHass ckopocTh. [lepmox u wacrora oOpalieHHus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuueckne ycTpoHcTBa M TNPaKTHUECKOE NMPUMEHEHHUE: CIHIOMETP, IBHMXKEHHUE CHapsJiOB,
LEIHbIC U pEMEHHBIE MEPENAUH.

Ilemoncmpayuu

Mopnens  cucTeMbl  OTCYETAa,  WIUIFOCTPALUS KMHEMAaTUYECKUX XapaKTEePUCTUK
JIBIDKCHUS.

[IpeobpazoBanue ABMKEHUN € UCIIOJIB30BAaHNUEM MPOCTHIX MeXaHU3MOB. [lafgeHue Ten

B BO3JyX€ U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGnronenue NBIDKEHUS ~ Tena,  OpOLIEHHOTro mojg  yrjioM K TOpPU3OHTY  H
TOPU30HTAIBHO.

W3mepenne yckopeHust cBoboaHoro mnazaeHus. Hampasnenue

CKOPOCTH IIPU JIBU>)KEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C L[EbIO OMPEICICHUS] MTHOBEHHOW CKOPOCTH.

Hccnenoanue COOTHOIIICHHUS MEXIY MyTSAMH, MPONEHHBIMU TEJIOM 3a
MOCJIEI0BATEIbHBIE PaBHbIE POMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JABUKEHHHM C HA4aJIbHOU
CKOPOCTBIO, PABHOM HYIIIO.

W3yyeHue ABUKEHUS IIApUKAa B BS3KOW >KUJAKOCTU. M3yueHue

JBUKEHUS TeJa, OPOIIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun otHocutenvbHOCTH ['amunes. IlepBeiii 3akoH HerorTona. MHepruanbHbIE CHCTEMBI
oTCuéra.



Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoii 3akoH HeroToHA 111 MaTepuaibHOM
Touku. Tperuit 3akoH HproToHa 1111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TiroreHus. Cuna Tsbkectu. IlepBas kocmmueckass ckopoctb. Cuia

ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJBKEHUS W cuia TpeHus mnokos. Kosddumment tpenus. Cuna CONpOTUBIICHUS TIPH
JBIDKEHUHU TEJa B )KUJKOCTH WJTH Tase.

[ToctynarensHOE U BpamaTeIbHOE IBHKEHUE a0COOTHO TBEPIOTO TEa.

MOMEHT CHJIbI OTHOCHUTENBHO OCU BpaileHus. [limedo cumibl. YciaoBus paBHOBECUSI TBEPIOIO
Tena.

TexHuueckue yCTpPOHCTBA W TPAKTUYECKOE TMPUMEHEHUE: TOAIMIMITHUKHA, JBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME MHEPIINUH.

CpaBHEHHE MacC B3aWMOJACHCTBYIOIIMX  TellL

Bropoii 3akon HetoTOHA.

N3mepenne  cuiL

Crnoxenue cui.

3aBUCHMOCTbD CUJIIBI YIIPYTOCTH OT JAehopMaIuu.

HesecomocTts. Bec Tena mpu yckopeHHOM noabémMe u mnageHuu. CpaBHEHUE CHII

TPEHMSI IOKOSI, KAUEHHS U CKOJIbIKEHUS.

VYcnoBus paBHOBecHs TBEpAOro Tena. Buasl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yuyeHue nBuxeHus Opycka 1o HaKJIOHHOM IJTIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH CHJI  yNpPYrOCTH,  BO3HUKAIOIINX B TIPYyXHHE U
PE3UHOBOM 00pasiie, OT uX AehopMaIiuu.

Hccnenoanue ycinoBui paBHOBECUS TBEPIOIO TeJA, UMEIOIIETO OCh BPAILLCHUS.

Tema 3. 3axonwl coxpanenus 6 MexaHuke

NmMnynbc marepuanbHOM TOYKM (TeNa), CUCTEMbl MaTEpUaNIbHBIX TOueK. MMMysbCc CHibl U
M3MEHEHHUE UMITYJIbCa Tela. 3aKOH COXpaHEHUs UMIMyJibca. PeakTuBHOE IBUKEHHE.

PaGoTa cuiibl. MOIITHOCTH CHITBIL.

Kunernueckast sHeprus MaTepuaibHOU TOUKH. Teopema 00 M3MEHEHUH KHHETUY €CKOW SHEPTHH.

[Torennmanbaas SHeprus. [loTeHnmaneHas SHEprus ymnpyro aehOpPMHPOBAHHOW MPYKHHBI.
[TorenunanbHas SHEprus Tena BOJIM3H MOBEPXHOCTH 3EMITH.

[loTennmanbHble W HEMOTEHIUAJIbHbIE CHIbL. CBs3pb pPaOOTHl HEMOTEHIIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHHYECKOM SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHHUUECKON YHEPrUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckrue yCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMNEP, MPYXKUHHBIN
MUCTOJIET, IBMOKEHUE PaKeT.
Jlemoncmpayuu

3aKOH COXpaHEHUs  HMIIyJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexon NOTEHIIMAIBHOM 3HEPruy B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuyenune abCOMOTHO HEYNPYTOro yjaapa ¢ IOMOMIbIO JBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u paOOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYEeCKOW DHEPruu Tella Ha IpuMepe
PACTSKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MousekyasipHas ¢pu3nKa ¥ TEPMOJIMHAMUKA

Tema 1. Ocrosvl MOEKYAAPHO-KUHEMUYUECKOU Meopuu
OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM M HMX OIBITHOE OOOCHOBAaHUE.



Bpoynosckoe nBuxenue. Hud¢ysus. Xapakrep IBHKEHUS U B3aUMOJACIHCTBUS YacTHIl BeEIECTBA.
Mogenu cTpoeHHs ra3oB, KUIKOCTEH M TBEPABIX Ted U OOBSCHEHHE CBOWCTB BEIllECTBA Ha OCHOBE
TUX Mojeneil. Macca u pasmepsl MmoJiekyit. KomnuecTBo BemectBa. [locTosiHHas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp llenbcusi.

Mopnens wuaeanbHOro raza. (OCHOBHOE YypaBHEHHE MOJIEKYJSAPHO-KHHETUYECKOM TEOpUun
ujeasbHoOro rasa. AOCONIOTHAsE TeMIlepaTypa Kak Mepa CpelHeld KUHETHMUECKOH SHEpruu TEeIIOoBOrO
nBwxeHns vactun rasa. lllkana temmeparyp KeneBuna. ['a30Bble 3aKOHBI. VYpaBHeHUE
MenneneeBa—Knaneiipona. 3akon [lanbrona. M3ompoliecchl B UaeaqbHOM Ta3e ¢ MOCTOSITHHBIM
KOJIMUECTBOM BelecTBa. I paduueckoe mpeacTaBiieHHe H30MPOLIECCOB: H30TepMa, H30Xopa, n3obapa.

TexHuueckue ycTpoiicTBa U MpaKTHYECKOE IPUMEHEHHE: TePMOMETp, OapomeTp.

Llemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBa, POTOrpad)uu MOJIEKYJ OPraHUYECKUX
COEIMHEHU.

Ombitel Mo  auddy3un KUIKOCTEH H Ta30B.

Monens 6pOyHOBCKOTO JBUKEHUS.

Mogens onsiTa LlTepHa.

OnbIThI, [1OKa3bIBAIONINE CYIIECTBOBAHHE MEXMOJEKYJISIPHOIO B3aUMOAEUCTBUSA. Mojeb,

WJUTIOCTPUPYIOIIAsi TPUPOAY JABJIEHHUS Ta3a Ha CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOIO ra3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Ompenenenre Macchl BO3[yXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEpEHHH 00bEMa KOMHATHI,
JABJICHUS M TEMIIEPATYPhI BO3AyXa B HEMl.

HccnenoBanue 3aBUCHMOCTH MEXKIY ITapaMeTpaMu COCTOSHUS Pa3pexEeHHOT O Ta3a.

Tema 2. Ocnogvl mepmoounamurku

Tepmonunamudeckasi cuctemMa. BHYTpeHHSs SHEpPrus TepMOJUHAMUYECKON CUCTEMBI i CIIOCOOBI
e€ m3MmeHenusi. KonmuecTBo TemnoTel u pabota. BHYTpeHHSISE SHEprusi OJHOATOMHOTO HA€albHOTO
rasa. Buasl temionepenayn: TEMIONPOBOAHOCTh, KOHBEKLUs, U3JIyYeHHE. YEIbHas TEIIIOEMKOCTh
BeniecTBa. KoandecTBo TEMIOTHI PH TEIJIoNepeiaye.

[Tonsitne 006 agmadatHoM mporecce. [lepBblii 3aKkOoH TepMonWHAMUKH. [IpuMeHeHHe MepBoro
3aKOHa TEPMOJAMHAMUKH K u3omnpoueccaM. ['paduueckas nntepmnperanus paboThI rasa.

Bropoii 3akoH TepmoanHaMuKki. HeoOpaTHMOCTh MpOIieccoB B IPUPOJIE.

Tennosble Mammubl. [IpuHIMNBL AelicTBUS TemIoBBIX MaumMH. [IpeoOpa3zoBaHus 3HEPruu B
TeIIOBbIX MamuHax. Koadduiuent nonesHoro aerctBus TemioBod mamuHbl. [{ukin KaphHo u ero
KO3 (PUIMEHT IOJIE3HOT0 AN CTBUSL. DKOJOrMUECKHEe N po0JIeMbl TEIJIO3HEPreTUKH.

TexHuueckue ycTpoiicTBa M NpPAaKTHUECKOE NPUMEHEHHE: ABUIaTelIb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEH SHEPruu Tena MpU COBEPLIEHUHM PalbOoThI: BBIJIET MPOOKH U3 OyTHUIKH
noJ JeHCTBHMEM CXaToro BO3[yXa, HarpeBaHue 3Qupa B JaTyHHOM TpyOkKe myTéM TpEeHUS
(BHI€OIEMOHCTpALHS ).

V3MeHeHne BHYTpeHHEH »Hepruu (TeMmiepaTypsl) Teila Hpu Temonepenade. OmNbIT MO

annabaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOI'O IBUTATES.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHnue yJ1enbHON TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Pazosvie nepexoovl

[TapooOpa3oBanne u koHAeHcanws. VcrmapeHue u kumeHwe. AOCOMOTHAS U OTHOCHUTENbHAs
BIQXKHOCTh BO3AyXa. HachIleHHBIH map. YenbHas TemioTa MMapoo0pa3oBaHUs. 3aBHCUMOCTD
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUSI.

TBépmoe Teno. Kpucrammmyeckue u amMopdHble Tena. AHHU3O0TPONHS CBOWCTB KpPHUCTAJIOB.



Kunkue xpucramisl. CoBpeMeHHble MaTtepuansl. [lnaBiieHne U KpucTajum3anus. Y IesbHask TEIoTa
iaBnenus. Cyoaumanus.

VYpaBHeHUE TemIoBoro 0ajganca.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP M MCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU IMOJYYEHUs COBPEMEHHBIX MATEpPUaJIOB, B TOM YHUCIIE HAHOMAaTEpUaJioB, U
HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACHIIIEHHBIX MTAPOB.

Kunenne npu NOHMKEHHOM JaBJICHUU.

CriocoObI U3MEpEeHHsI BIAKHOCTH.

HabGmonenne HarpeBaHuss U IUJIaBJICHUS KpUCTaJuIMyeckoro BemiecTtBa. JlemoHcTpanus

KpHUCTaJJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi
N3mepeHrie OTHOCUTENBHOM BJIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

OnexTpusauus Tei. DJIeKTpuueckuil 3apsa. [IBa Buaa snekTpudeckux 3apsanos. IIpoBogHukwy,
JUAIEKTPUKH U MTOJYIIPOBOAHUKH. 3aKOH COXPAHEHUS JIEKTPAYECKOr 0 3apsija.

Bsaumogpeiicteue 3apsanos. 3akoH Kyiona. TouyeuHblil 3ieKTpUUECKUH 3apsf. DJIEKTPUYECKOE
none. Hanpsyk€HHOCTH 3J1eKTpUuecKoro mnoss. [IpuHOun cynepnosuuuy 3NEKTPUYECKUX I1OJIEH.
JIuHUM HAPSKEHHOCTY DIIEKTPUYECKOTO OJIS.

Paborta cun snextpocratueckoro nois. Ilorennuan. PazHocts norenuuanos. [IpoBogHuku u
JUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. JIudiIekTpudeckast IpOHULAEMOCTb.

OnextpoéMmkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

OHeprus 3apsHpKeHHOr0 KOHIEHCaTopa.

TexHuueckne yCTpOCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATHYECKAsl 3allUTa, 3a3eMJICHHE JJEKTPOnpuOOpOB, KOHAECHCATOp, KOMHPOBAIbHBIN
armapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

YCTpoiicTBO W INPUHIMUIT  JEUCTBUSL  DJIEKTPOMETpA.

B3anMopneiicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JINDJIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOIAAM IUIACTHH, PACCTOSIHMS
MEXIYy HUMHU U JUDJIEKTPUYECKON ITPOHULIAEMOCTH.

DHeprust 3apsHLKEHHOr0 KOHIeHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

I/I3MepeHI/Ie SHCKTpOéMKOCTI/I KOHACHCATOpPA.

Tema 2. Ilocmoannstii a1ekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUA 3JIEKTpUUYECKOro toka. Mcrounwku Toka. Cuia
ToKa. [ToCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 yyacTka L.

DneKTpudecKoe COIPOTHUBJICHHUE. VYnenbHOE COIIPOTHUBJICHUE BELIECTBA.
[TocnenoBatenbHOE, MapaieNbHOE, CMEIIaHHOE COEIMHEHNE TPOBOAHUKOB.

PaGoTa snexkrpuyeckoro Toka. 3akoH J[xoyns—Jlennia. MomHOCTh AIEKTPHUYECKOT O TOKA.

DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIIEHNE UCTOUHHMKA TOKA. 3aKoH OMa J1Jis MOJTHON
(3aMKHYTOI1) anekTprueckoi nenu. KopoTkoe 3amMblkaHue.



ONeKTpOHHast IPOBOIUMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTH COIPOTUBJICHUS METAUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.
OnexkTpudyeckuid TOK B BakyyMme. CBOWCTBa JJIEKTPOHHBIX Iy4koB. [losynpoBoIHHKH.
CoOcTBeHHas U MpUMecHasi MPOBOJIUMOCTD IOIYIIPOBOIHUKOB.
CaoiicTBa p—n-nepexoaa. [loaynpoBoAHUKOBBIE TPHUOOPHI.

DONEeKTpUYecKuid TOK B pacTBOpaXx M  paciljlaBaxX dJIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JIMCCOIUAITS. DIIEKTPOIIU3.

OnexkTpudecKuil ToK B razax. CaMOCTOSTENbHBINA U HECAMOCTOSITENIBHBIN Pa3psia.

Monnus. [1na3sma.

TexHnueckne ycTpoWCTBA M NPAKTUYECKOE NMPHUMEHEHHE: aMIEpPMETp, BOJBTMETP, PEOCTarT,
UCTOYHHKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAaKyyMHBIA IHOJl, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOIYPOBOAHUKOBBIN IHOJ,
rajbBaHUKa.

Llemoncmpayuu

N3Mmepenne cuibl TOKa U HAIPSKEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS HUIMHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IJIOIIAIU ITOIEPEUHOIO
CEYEeHMs U MaTepHaa.

CMelaHHOE COeIMHEHHUE TPOBOIHUKOB.

[Ipsimoe U3MEpEeHue ANEKTPOABUKYLIEH CHJIBL. Kopotkoe 3aMbIKaHUE
rajbBaHUYECKOr0 3JIEMEHTA U OLIEHKAa BHYTPEHHETrO COMPOTUBIIECHUS.

3aBUCUMOCTb ~ CONPOTHUBJIEHMS METa/UIOB OT Temmeparypsl. IIpoBogumocTs

3JEKTPOIUTOB.

HckpoBoil pa3psij 1 IpoBOAUMOCTH BO3AyXa.

OOHOCTOPOHHSISI MPOBOAUMOCTH JIUO/A.

Vuenuueckuii sxcnepumenm, rabopamopvie pabomuol

W3yueHne cMEIaHHOTO COSIMHEHHS PE3UCTOPOB.
I/I3MepeHI/Ie BHGKTpOI[BI/I)KYH_Ieﬁ CHJIBI UCTOYHHKA TOKA U €0 BHYTPCHHETO COIIPOTHUBJICHUS.
HabGmronenue snekrponusa.

MexnpeamMeTHbIE CBA3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 kijacce ocymecTBIsieTcs € Y4ETOM
COZIep)KaTeIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Meosicnpeomemmuvie noHamus, CBA3aHHbBIE C U3y4YEHHEM METOAOB HAYyYHOTO MO3HAHUS: SBJICHUE,
HayyHbId (akT, runoresa, (¢u3nyeckas BEJIWYMHA, 3aKOH, TEOpus, HAOIIOIEHUE, 3KCIEPUMEHT,
MOJIEMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUue CUCTEMbl YpaBHEHMH, JMHeWHas (yHKuMs, napabosna, runepdona, ux
rpaUKu M CBONCTBA, TPUTOHOMETPUUYECKHE (YHKLUHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'EHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBl U UX MPOEKIUU HA OCH KOOPAMHAT, CIOXKECHUE
BEKTOPOB.

buonocus: Mexannueckoe ABMKEHHUE B )KMBOM Npupoae, nudpdys3us, 0cCMOC, TEIII000OMEH KUBBIX
OpPraHu3MOB (BHJbl TEIUIONEPENauH, TEIJOBOE PaBHOBECHE), JJEKTPUUECKUE SIBICHUS B KUBOU
IIPUPOJE.

Xumus: JIUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BELIECTBa,
MOJISIpHasE Macca, TENJIOBbIe CBOMCTBa TBEPIBIX TEJ, XKHUJIKOCTEH M ra3oB, 3JIEKTPUYECKUE CBOWCTBA
METaJUIOB, JIEKTPOIUTHYECKAs IUCCOLUALINS, TaIbBaHUKA.

I'eoepagpus: BIaXXHOCTh BO31yXa, BETPhl, 0apoMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE IBUKEHUI C HCIIONB30BAaHUEM MEXAaHU3MOB, Y4YET TpEHHs B
TEXHUKE, IOALIMIHUKY, MCIOJb30BAaHUE 3aKOHA COXPAaHEHUS  HUMIIyJbca B TEXHUKE (pakera,
BOJIOMET U JIpyrue), ABUTaTe]Ib BHYTPEHHErO CropaHus, MmapoBasl TypOMHa, OBITOBOM XOJOIUJIBHUK,
KOH/IULIMOHEP, TEXHOJIOTUU TOJIYyYEHHUS! COBPEMEHHBIX MaTEpPHUaJiOB, B TOM UYHCII€ HAHOMATEpHUaJIOB, U
HaHOTEXHOJIOTUH, JIEKTPOCTaTUYECKas 3allUTa, 3a3€MJIEHUE HJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM



IPUHTEP, JIEKTPOHATPEBATEIbHBIE TPUOOPBHI, ITEKTPOOCBETUTENbHbBIE IPUOOPHI, FaIbBAHUKA.

11 KJIACC
Pa3znen 4. DinekTrpoauHaMuKa
Tema 3. Macnummnoe none. IneKmpomMazZHUMHAA UHOYKYUS

[TocrosiHHble MarHUTHL. B3anmojneiicTBUE MOCTOSAHHBIX MAarHUTOB. MarnutHoe moie. BekTop
MarHuTHOW MHAYKIuU. [IpuHIMN Cyneprno3uiMy MarHUTHBIX MoJied. JINHMM MarHUTHOM MHIYKIUU.
Kaprtrna nuHuii MarHMTHOM MHIYKLIMH TOJISI IOCTOSIHHBIX MarHUTOB.

MarsuTHoOe€ 1oJie MpoBOAHMKA ¢ TOKOM. KapThHa TMHUN MHAYKIIMHA MAarHUTHOTO TMOJs JJIMHHOTO
NPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIbIIEBOT'O MPOBOAHUKA, KATYIIKU ¢ TOKOM. OmbIT Dpcresa.
B3anmoneiicTBUE TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moayiab M HampaBlieHHe. J[BUXKeHUE 3apsHKEHHOW YacTULbl B OAHOPOJHOM
MarHuTHOM mosie. Pabota cunel Jlopenma.

SIBneHue 3J1eKTpOMarHuTHOM MHAYKUKHU. I10TOK BekTOpa MAarHUTHON MHIYKLIHH.
DNeKTpoABMKYLIAas CUjla UHAYKIMH. 3aKOH 3JeKTPOMarHUTHOW nHaykuuu dapanes.

Buxpesoe ANEKTPUUYECKOE noie. DneKTpoABMKYyLIAs cuia WHIYKIUU B
IIPOBOJIHUKE, JBUKYIIEMCS IOCTYNATENbHO B OAHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

WHIyKTUBHOCTD. SBnenue CaMOMHYKIIMH. DnexTpoaBMKyLIas cuia
CaMOMHYKIIMH.

DHeprusi MarHUTHOI'O TMOJSl KATyIIKM C TOKOM.

DIeKTpOMarHuTHOE MOJIE.

TexHuyeckne ycTpoiicTBA H  MPAKTUYECKOE MNPUMEHEHHE:  IOCTOSHHbIE  MAarHUTHI,
IEKTPOMArHUTBI, FJIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAS [1€Yb.
Jlemoncmpayuu

OmnebIT Opcrena.

OTKIIOHEHHE HJIEKTPOHHOIO ITydKa MarHUTHBIM moJieM. JInHumn

WHYKITMA MAarHUTHOTO TOJISI.

B3anmMopneiictBue nByx NpoBOIHUKOB ¢ TOKOM. Cuia

Awmriepa.

HeiictBue cuibl JlopeHna Ha HOHBI dJeKTposdTa. SIBieHue

AIEKTPOMArHUTHON MHAYKITUH.

IIpaBuio JleHna.

3aBUCUMOCTD 3EKTPOJABHKYLIEH CWJIBl HMHAYKUMM  OT CKOPOCTHM  HM3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuyeHne MarHuTHOTO MOJIsl KATYUIKH C TOKOM.

HccnenoBanue nAeMCTBUS IOCTOSHHOTO MAarHWTa Ha pPaMKy C  TOKOM.

HccnenoBanue sSBIeHUS 3IEKTPOMAarHUTHOW MHYKIIUH.

Pazgea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koj1edanus
KonebatensHas cucrema. CBOOOIHBIE MeXaHWYECKUE KoneOaHus. ['apMoHnYecKrue KoeOaHusl.
[lepuon, yacrora, ammiutyaa u $asa xonedanuii. [IpyKUHHBI MasTHUK. MaTeMaTH4eCKU MasiTHUK .
YpaBHEHHE TapMOHMYECKUX Kosiebanuii. [IpeBpaliienre SHEPruu MPU rapMOHUYECKUX KOJICOaHUSX.
KonebartenpHbiii  kOoHTYp. CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJeOaHUS B  HACATBHOM
KOJIe0aTeTbHOM KOHTYpE. AHAIOTHUSI MEXKIY MEXaHHMUYECKHMH U DJIEKTPOMATHUTHBIMHU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUHU B UACATIBHOM KOJIeOATEIbHOM KOHTYPE.
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[IpencraBineHne o 3aTyxarolMX KoseOaHUSAX. BbIHYXJEHHbIE MeXaHHUYeCKue KoyieOaHUs.
Pe3onanc. BeiHy1eHHbBIE 37IEKTPOMarHUTHBIE KOJIeOaHuU .

Ilepemennblii Tok. CHHyCOMZAIBbHBIA NEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSDKECHHUS.

Tpancdopmarop. IlpousBoacTBO, mepenadya M IMOTPEOJICHHE DIICKTPHUECKOW DHEPruHu.
OKOJIOTUYECKUE PUCKM TpU  HPOU3BOACTBE  AeKTposHepruu. KynbTypa  ucCnonb3oBaHUs
JIEKTPOIHEPTUHU B ITOBCEIHEBHON KU3HMU.

TexHnueckne ycTpoMCTBa M INPAKTHYECKOE NPUMEHEHHUE: AIEKTPUUECKHI 3BOHOK, I'€HEpaTop
NIEPEMEHHOr 0 TOKA, IMHUU JJIEKTpoIiepeaay.

Jlemoncmpayuu

Uccnenosanue MapaMeTpoOB KoseOaTelbHON CUCTEMBI (Mpy>KUHHBIN W1
MaTeMaTUYECKUN MasTHHK).

HaGmronenne 3atyxarommx KojeOanuil. FccnemoBanue

CBOJCTB BBIHYXJICHHbIX  KojeOanuil.  HaOmonenue

pE30HaHCA.

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUS.

Ocruior paMMbl (3aBHCHUMOCTH CWIbl TOKa W HANpPSHKEHUS OT BPEMEHM)
JUIS SJIEKTPOMArHUTHBIX KOJIOaHUH.

Pe3onanc npu II0CJIEI0BATEIbHOM COEAMHEHUH pe3ucTopa, KaTyIlIKH

VMHJYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb MMHUHN 31EKTPOIepefayu.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpHOJIa MAJIBIX KOJeOaHM Tpy3a Ha HUTH OT JUIMHBI HUTH U MaCChI
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LENM U3 IOCIEI0BATENbHO COCIMHEHHBIX KOHJAEHCATopa,
KaTYILLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUNLHbIE 60JIHbL

MexaHudeckne BOJHBI, ycJIOBHsS pacnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHHs U
JuinHa BoiHBL. [lomepeunsle u npogonbHbIE BOJHBL MHTepdepeHius u audpakuus MeXaHHYECKUX
BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHBIE BOJIHBI. YCJIOBHMS W3JIy4€HHMs JJEKTPOMATHUTHBIX BOJH. B3aumHas
opueHTtanus BekTopoB E, B, v B anekTpoMarHutHoil BosiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’KCHHUE, MpeJIOMJIIEHUE, noJIsipy3anus, I paxius, uHTephepeHus. Ckopoctb
JJIEKTPOMATrHUTHBIX BOJIH.

[Ilkaja SJEKTPOMAarHUTHBIX BOJH. IIpuMeEHeHHME SJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHnMnbEl  pagvocBs3u U TeleBUIEHUA. Panuonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIEH CPEbl.

TexHuueckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI,
yJIBTPa3ByKOBasi IUarHOCTHKA B TEXHUKE U MEAULIMHE, pajap, paJuolNpUEMHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu
OO6pa3oBaHue U pacHpoCTpaHEHHE MOMEPEUHbIX U MPOoJoJbHBIX BOJH. Konebmomeecs Teno Kak
UCTOYHHK 3BYKA.
HaGmonenne otpaxeHuss M HIpesioMJIEHUS MeXxaHudeckux BosiH. HaOmonenue
nHTephepeHINH U AUPPAKLIUN MEXaHUYECKUX BOJH. 3ByKOBOW PE30HAHC.
HaGumoieHne cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYI0H U 9aCTOTON KOJIeOaHHMA.
HccnenoBanue CBOMCTB 3JEKTPOMarHUTHBIX BOJH: OTpPaKEHUE, MPEJIOMJIEHHE, MOJSpU3alLys,

nudpakiuys, UHTep(epeHIusL.
Tema 3. Onmuka
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I'eomerpuueckas ontuka. IlpsmonuHeiiHoe pacnpocTpaHeHUE CBETa B OJHOPOJHOM cpene. Jlyu
cBeTa. TOYEUYHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbl oOTpaxkeHus cBera. IlocTpoeHue u300pakeHUN B IIOCKOM
3epKajle.

[Ipenomnenue cBeta. 3aKOHBI TpeIOMIICHUST CBeTa. AOCOIIOTHBIA TOKA3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHplil yroi NoJIHOro BHYTPEHHETO OTpaXKeHUSI.

Hucnepcus ceeta. CiaoxHbIN cocta Oenmoro cBera. [Ber.

CoOuparone u paccenBaronive JUH3bL. ToHKas inH3a. POKYCHOE PACCTOSHUE U ONTHYECKas
cuita ToHKoM nuH3bL. [locTpoeHne n300pakeHnid B COOMPAIONIUNX U paccenBaromux JuH3ax. Gopmyra
TOHKOW JUH3EL. YBEIUUEHHE, JaBaeMOe JTHH30M.

[Ipenensl NpUMEHUMOCTH FT€OMETPUUECKON ONTHKH.

BomnoBas ontuka. MHTepdepennus cBera. KorepeHTHbIE MCTOUYHHMKHU. Y CIOBUSI HAOIIOICHUS
MaKCUMYMOB M MHUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT'E€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. JudpakinuonHas pemérka. Y caoBue HaOMIOEHUS TJIABHBIX MAaKCHUMYMOB
MIPH 11aJIEHUA MOHOXPOMATHYECKOT0 CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOCTBA M NPAKTHUECKOE TNPUMEHEHHE: OuYKH, Jyma, QoTroarnmapar,
MPOEKIIMOHHBIA amnmapar, MHKPOCKOI, TEIECKON, BOJOKOHHAs ONTHKA, NU(PpaKIMOHHAS pemETKa,
HOJIIPOUL.

Jlemoncmpayuu

[IpsimonuHeitHoe pacnpocTpaHeHue, OTpa)keHue U IpesoMJIeHuEe CBeTa.
OnTHueckre npudopsl.

[lonrHoe  BHyTpeHHee  oTpakeHue. Mojeilb  CBETOBOA.

Hccnenoanue cBoiicTB H300paskeHUH B JIMH3AX.

Monenu MHUKPOCKOIIa, TEJIECKOIA.

HaGmonenne  uHTEpQepeHIMU  CBeTa.

HaGmonenue nudpakiuu cBeTa.

HaGaroneHue nucriepcuu CBeTa.

[Tonyuenue cnekTpa ¢ MOMOIIbIO PU3MBI.
[lonyuenue cnekTpa ¢ TMOMOIIBIO AU(PpPakuMOHHOW pemérku. Habmoaenue
MOJISIPU3AIIM CBETA.
Yuenuueckuii sxcnepumenm, 1abopamoprule pabomol
W3mepenne mnokasarens mnpenomiieHus crekia. MccnemoBanue
CBOMCTB n300pakeHui B mMH3ax. HabmoaeHne nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieliHAJIBHOM TEOPHH OTHOCHTEJIBHOCTH
I'paHunpl NPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocrymaTel crnenuansHOi Teopuun
OTHOCHUTEIBHOCTU: HHBAPHAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe, IIPHUHILIMII OTHOCUTEIbHOCTH
OHHIITENHA.
OTHOCHUTEIBHOCTD OTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JITUHBI.
OHeprusi U UMILYJIbC PEJIITUBUCTCKOM YaCTULIBL.
CBs13p Macchl C 3HEPrueil U UMITYJIbCOM PESITUBUCTCKON YaCTHUIIbl. DHEPrus MOKOS.

Paznen 7. KpantoBas ¢pusuka
Tema 1. Jnemenmuvt KeaHmMoBoU ONMUKU
®oronsl. @opmyna [lnanka cBa3u SHeprur (OTOHA C €ro YaCTOTOH. DHEPrus M HMIIYJIbC
doToHa.
OTtkpeiTie U uccienoBanue Gorodddekra. OnbiTel A.I. CtonetoBa. 3akoHbl (oTodrddekra.
VYpaBuenue Diinmreiina s Gotorddexra. «KpacHas rpanuna» Gorodrddexra.
JlaBnenne cBera. Omeitel I[1.H. JleOenena.
XUMHUUYECKOE JIENCTBUE CBETA.
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Texnuueckue yCTpOHCTBA H TPAKTUYECKOE TMPUMEHEHHE: (OTOIEeMEHT, (OTOJATIHK,
CoJHeuHas OaTapesi, CBETOAHOA.
Jlemoncmpayuu

®otorh(PekT Ha yCTAaHOBKE C IMHKOBOW ILJIACTUHOM.

Hccnenoanue 3ak0HOB BHEIIHEro poto3ddexra.

Cseroguon.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopna nmo paccesauro a-dactunl. [lnanerapHas Momenb
atoma. [locrynarsl bopa. M3mnyuenue u nmornomeHne GOTOHOB MPHU MEPEXoJie aTOMa C OJHOTO YPOBHS
SHEpPruM Ha Apyroil. Bunel criekrpoB. CrieKTp ypoBHEH 3HEpruy aToMa BOAOPOAA.

Bomnossie cBolicTBa yactull. Bonuel ne bpoisa. KopnyckynspHO-BOJIHOBOM Ayaan3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3JIyYCHHUE.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHAINU3 (CIEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mogenb ONbITa Pezepdopna.
Onpeznenenue JIUHBI BOJIHBI J1a3epa.
HaGnronenne nmuaedyaTeiX CIEKTPOB u3mydeHus. Jlazep.
Yyenuueckuii sxcnepumenm, rabopamopuvie pabomaol
Hab0nronenune mMHEHYATOro cCnekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTb CTPOEHMS sAApa. OTKpbITHE DPATHOAKTHUBHOCTH.
OmneiTel Pezepdopaa no onpenenenuto coctaBa paiuoakTUBHOro u3inyueHnus. Cpoiictea anbda-, 6era-,
raMMa-usiydeHus. BiausHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hykinonnas mopens siapa [eitzenOepra— MBanenko. 3apsin
siapa. MaccoBoe unciio aapa. M3oromnsl.

Anbda-pacnaa. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ["amma-u3nydenue.
3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBs3U HYKIOHOB B sifpe. Snepubie cumbl. [ledekt maccol sapa. SaepHbie

peakunu. J/legeHue u cuHTe3 saep.

Snepusiit peaktop. TepmosaepHblii cuHTe3. [IpobieMbl U MepCHeKTUBHI SACPHONU SHEPreTUKU.
DKOJIOTMYECKHE ACTIEKTHI SIIEPHON YHEPreTUKH.

OnemeHTapHble YacTUlbl. OTKpPBITHE O3UTPOHA.

Mertonbl HaOMIOACHHUS M PETUCTPAllMM 3JIEMEHTapHbIX dacTull. DyHaaMeHTaJIbHbIE

B3auMojercTBus. EAnHCTBO (pM3nueckoit KapTHHBI MUpA.

TexHuueckne yCTpOWCTBA W IIPAKTUYECKOE IIPUMEHEHUE: IO3UMETp, KaMmepa Buibcona,
AJICPHBIA peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Hccnenoanue TpekoB yacTHll (110 TOTOBBIM (oTorpadusm).

Pazgea 8. Di1eMeHTHI aCTPOHOMHHU M aCTPOPU3UKHU
Oransl pa3BuTHS acTpoHoMuu. [IpukiIaniHoe 1 MUPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMUHU.

Bun 3B&3anoro neba. Co3Be3aus, Apkue 3BE3NbI, MJIAHETHI, X BUIUMOE ABMkeHue. ConHedHas

CHUCTEMA.
Comnue. ConmHeyHad akTUBHOCTh. Mctounuk sHeprun ConHua u 3BE31. 3BE3/BI, UX OCHOBHBIE

XapaKTEepUCTUKU. JlumarpamMmma  «CHEKTpajbHbIM  KJIacC —  CBETUMOCTB». 3BE3ABI  TJIABHOMU

MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3]] IJIaBHOM MOCIEN0BATENBbHOCTH.
BuyTpenHee cTpoeHue 3BE3. CoBpeMeHHbIE TPEACTaBJICHHUS O MPOUCXOXKICHUU U HBOJIOLMHU
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Coumnana v 3B€37. DTallbl )KU3HU 3BE3 .
Muneunsriii [1yTs — Hama [Manaktuxka. [Tonoxxenue u asuxenne Connua B ["anaktuke.
Tunel ranakTuk. PaguoranakTuky U KkBazapbl. YHEpHBIE IBIPHI B sApax TalaKkTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa66usa. Pazoeranue ragakTuk.
Teopust bonbiioro B3peiBa. PeIMKTOBOE U3ITyUEHUE.

Macmrabnast ~ crpykrypa  Bcenennoil.  MeraranakTHka.

Hepeménnsie mpo6aemMbl aCTPOHOMUMU.
Yuenuueckue nabmooenus

Habnronenunst HeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITHIOTEPHBIX MPHUIOKEHUN s
ONpeNeNieHUs] TOJIOKEHUsT HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/UA
CeBepHOro noaymapus v sipkue 3BE31bl.

Ha6monenus B Teneckon Jlynsl, nnanet, Miaeunoro [1yTu.

O0o0maronee noBTOpeHne
Posb ¢u3uku m acTpoHOMHM B SKOHOMUYECKOM, TEXHOJIOTMUYECKOH, COLMAIbHOW M 3TUYECKOU
cepax IeATENbHOCTH 4YENOBEKa, pOjib U MECTO (PM3UKHU M aCTPOHOMUHU B COBPEMEHHOH Hay4dHOU
KapTUHE MHUpa, posib (PU3NUYECKON TEOpUU B (POPMUPOBAHUU IPEACTABJIECHUN O (PU3MUECKON KapTUHE
MHUpa, MeCTO (U3MYECKOH KapTUHBI MUpa B OOLIEM psJly COBPEMEHHBIX €CTECTBEHHO-Hay4YHBIX
IIPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHbIE CBSI3H

Wzyuenune kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce oOCyIIeCTBISIETCS C  y4€TOM
COZIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUHU, Teorpaduu u
TEXHOJIOTUH.

Meocnpeomemuvie nowsamus, CBI3aHHBIC C U3YYEHUEM METOIOB HAYYHOTO MO3HAHUS: SIBJICHUE,
Hay4HbId (akT, TUNore3a, (u3nMyeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOIECHUE, IKCIEPUMEHT,
MOZENUPOBAHUE, MOJEIb, U3BMEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBbl ypaBHEHWH, TPUTOHOMETpPHUYECKHE (QYHKIHUH: CHUHYC,
KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIINHU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB, MIPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIUN, PU3HAKU TTOL00US
TPEYTOJILHUKOB, OMPEACIICHUE TIOMAIU TIJIOCKUX QUTYp U 00BEMA TeI.

buonoeus: »nekrpuueckue sSBICHHUS B KUBOW NMpPUPOJE, KoneOaTeNbHbIC JBUKEHHUS B KUBOU
MPUPOJIE, ONTUYECKHUE SBJIECHUS B )KUBOU IPUPOJE, NEUCTBUE PaAUALlUH HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIITNYECKON PEIIETKH, CTIEKTPaJIbHBIN aHAIU3.

l'eocpaghus: MarHuUTHBIE TMOJIOCAa 3€MJIHM, 3aJ€XKH MarHUTHBIX pyld, (OTOCHEMKA 3E€MHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPACEHUM.

Texnonoeus: TMHUM ANIEKTPONEpeEaay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOJBUTATEND,
WHIYKIIMOHHAS 11e4b, pajap, paluonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus,
MPOEKIIMOHHBIN arapaT, BOJIOKOHHAS ONTHKA, COJTHEUHas OaTapest.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI 110 ®U3UKE HA
YPOBHE CPEJHETI'O OBIIEI'O OBPA30BAHUA

OcBoenune yuebHoro npeamera «®@u3nka» Ha ypoBHE CpeaHero odmero oopazoBanus (0a30BbIi
YPOBEHb) [JIOJDKHO OO0ECHEYUTh JOCTIKCHHE CIEAYIOIMX JIMYHOCTHBIX, METalpeAMETHBIX U
MIPEIMETHBIX 00Pa30BaATEIBHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHMsI y4yeOHoro mnpenmera «®u3znuka» TODKHBI OTpakaTb
TFOTOBHOCTb M CIIOCOOHOCTh OOYyYaroLMXcsd pPYKOBOJACTBOBAaThCS C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3HUIMEeNH JMYHOCTU, CHUCTEMOW I[€HHOCTHBIX OpPHEHTAllUH, MO3UTHBHBIX BHYTPEHHHUX YOEXIEHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM I[EHHOCTSAM POCCHUHCKOrO O0IIECTBa, pacIIMpeHHe >KU3HEHHOIO
OIbITAa U OMNbITA JAEATENBHOCTH B IPOLECCE Pealn3allid OCHOBHBIX HAIIPAaBJICHUH BOCHHUTATEJILHON
JeSITEIbHOCTH, B TOM YMCJI€ B YAaCTH:

1) rpasnanckoro Bocnuranus:

C(OPMHUPOBAHHOCTh TPAXKJAHCKOM IMO3ULKU O00YYarOUIerocsi Kak aKTUBHOIO M OTBETCTBEHHOI'O
YJleHa POCCUICKOro 00IeCTBa;

IIPUHATHUEC TpaaUuIUOHHBIX O6I_He‘l CIIOBCUYCCKUX F'YMaHHUCTHYCCKUX u
JACMOKPATHYCCKUX HCHHOCTeﬁ;
TOTOBHOCTH BECTH COBMCCTHYIO JACATCIIBHOCTD B HHTCpECax IrpaxaaHCKOTr o

o011ecTBa, yyacTBOBaTh B CaMOYIIpaBJICHUU B 00pa30BaTeNIbHOM OpraHu3aluu;

yMEHHUE B3aMMOJICHCTBOBATh C COLUAIBLHBIMU MHCTUTYTAMU B COOTBETCTBUU C MX (PYHKIUSIMU U
Ha3Ha4YCHHEM,;

TOTOBHOCTbh K T'YMaHUTapHOMN U BOJOHTEPCKOM JAEATEIBHOCTH

2) naTpHOTHYECKOT0 BOCIIMTAHMS:
chOpPMHPOBAHHOCTh POCCHICKON TpakJIaHCKOW WACHTHYHOCTH, MMATPUOTH3MA; IIEHHOCTHOE
OTHOILIEHHE K  TOCyIapCTBEHHBIM CHMBOJIaM, JOCTH>KEHUSIM
pocCUICKUX Y4EHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(OPMHUPOBAHHOCTE ~ HPABCTBEHHOrO  CO3HAHHUS, OTHYECKOrO IIOBEIEHHUS; CIOCOOHOCTH
OLEHMBATh  CHUTyalMl0 M INPUHUMATh  OCO3HAHHBIE  pELICHHS,
OpPUEHTUPYSCH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YMCJIE B JEATEIbHOCTH YUEHOIO;
OCO3HAHME JIMYHOIO BKJIala B HOCTPOEHHE YCTOHYHBOrO Oy1yIIEro;

4) 3cTeTHYecKOro BOCIHTAHHSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA, IPUCYLIETO
du3nyeckoii HayKe;

5) Tpynosoro Bocnuranus:

MHTEpEC K pa3iuuHbIM cepaM mpodeccHoHaIBHON JesITeIbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKON M TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBIH BbIOOp Oyaymieil mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC MJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHHIO B 00JacTH (U3MKU Ha
MPOTSHKEHNUH BCEH KU3HU;

6) ’K0/10rHYECKOr0 BOCIIMTAHMS S
COPMUPOBAHHOCTh  JKOJOTMYECKOH  KYJbTYpbl, OCO3HAaHHWE  TJIO0AIFHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIEM;
IUIAHUPOBAHUE U OCYIIECTBJIEHHUE NIECHCTBUUA B OKPYXKAKOWIEH Cpele Ha OCHOBE 3HAHUS ILENen
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YCTOHYMBOI'O Pa3BUTHS YEJIOBEUECTBA;
Pacmmpenune onbiTa I€ATENBHOCTH SKOJOIMUECKON HAIpPaBJIEHHOCTH HAa OCHOBE HMEIOLIMXCS
3HaHMM 110 pu3HKeE;

7) ueHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
du3nUecKoil HayKu;

OCO3HaHHME IICHHOCTH HAayYHOW JAEATENbHOCTH, T'OTOBHOCTH B IPOIECCE H3YYCHUS (H3HKH
OCYILIECTBIISATh MPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTebHBbIC YHUBEPCAJTIbHbIC YUeOHBIE A1eHCTBUS
Ba3oBble joru4yeckue AeicTBUA:
CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTyaIU3UPOBATh POOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONIPEAENATh LENN JEATEIbHOCTH, 3aJ1aBaTh IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS; BBIABIATH
3aKOHOMEPHOCTH U IPOTHUBOPEUHNS B PACCMATPUBAEMBIX (PU3UUECKUX
ABJICHUSAX;
pa3pabaThIBaTh IUIaH  pemeHuss  npoOjeMbl ¢ y4€TOM  aHalu3a  UMEIoLIMXcs
MaTepPUAIBHBIX 1 HEMATEPUAJIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLICHUBATH
PHUCKH ITOCJIEACTBUM NEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIIOJHATH pabOTy B  YCIOBUSX peajbHOrO, BUPTYaJbHOI'O H
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IIPU PELIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciaenoBarejlbCcKue AeiicTBHS:

BJaJeTh  HAYYHOW  TEPMUHOJIOTHEH, KITIOYEBBIMU HOHATUSMA U MeToIaMHu
bu3MUecKoil HayKH;
BJaJICTh ~ HABBIKAMH  Y4eOHO-HCCIIe0BATEIbCKOM U TpPOCKTHOH  JESITEIbHOCTH B

obmactu (pu3HKH, COCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IOWCKY METO/OB peIIeHUs
3a7a4 (PU3MUECKOT0 COMEPKAHUS, TPUMEHEHUIO Pa3IMYHBIX METO0B MTO3HAHHUS;

BIAJIETh BUAAMU JIEITEIBHOCTH IO TIIONYYEHUIO HOBOTO 3HAHUSA, €r0 HHTEPIPETAIUH,
npeo0pa3oBaHUIO M NMPHUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX CHTyalMsX, B TOM YHCJIE MPU CO3/IaHUHU
y4e€OHBIX TPOCKTOB B 00J1aCTH (DU3HKU;

BBISIBIISITH TPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3a/1a4y, BHIIBUTATh THIIOTE3Y €€
pelIeHnsl, HaXOJUTh apryMEHTHI JUIS JIOKa3aTeNbCTBA CBOMX YTBEPXKACHWH, 3aJaBaTh HMapaMeTphl U
KPUTEPUU PELICHUS;

aHAJM3MPOBATH TOJIYYEHHBIE B XO/€ PELICHUs 3a/]aud Pe3yJbTaThl, KPUTUUYECKH OLEHHBATh MX
JIOCTOBEPHOCTH, POTHO3MPOBATh U3MEHEHHE B HOBBIX yCIIOBHSIX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 33/7a4d B 00pa30BAaTENbHOW IEATEIbHOCTH, B TOM
qucye U U3ydeHHH QU3UKH;

J1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OLICHUBATh PHOOPETEHHBIN OIBIT;

YMETh IIEPEHOCHUTD 3HAHUS MO (PU3HUKE B MPAKTUIECKYIO 00JIACTH KU3HEACATENEHOCTH;

yYMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX NPEAMETHBIX 00JacTeil; BBIIBUTaTh HOBBIC

UJiel, IpeaiaraTh OpUrMHAIIBHBIC MTOJXO/ABl M PELICHUS; CTaBUTh MPOOJIEMbI U 3ajauH,

JOITyCKAOLIHE aJIbTePHATHBHBIC PEIICHHSL.

Pabora c nndopmanueii:

BJIAACTh HaBbIKaMU IMMOJTy4YCHUA HH(bOpMaLII/IH (bnmqecxoro COACPIKaHUA U3
HCTOYHHUKOB PA3HbBIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOMCK, aHAJIM3, CHCTCMATHU3alUI0 H
MHTEPIpETalno HHOOPMAIIUU PA3INIHBIX BHIOB B (JOPM MpPEACTABICHUS;

OLIEHUBATH JIOCTOBEPHOCTH WH(OPMAIUH;

HCIIOJIb30BAaTh CPCACTBA I/IH(i)OpMaLII/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pemcHnn
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KOTHUTUBHBIX, KOMMYHHUKATUBHBIX ¥  OpPraHU3alMOHHBIX 3a7a4 C COOJIIOJEHUEM TPEOOBAHMIA
SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, THTUEHBI, PECYypPCOCOEPEKEeHNUs, MPABOBBIX U ITUYECKUX HOPM,
HOpM MH(OPMAIMOHHOM 0€3011aCHOCTH;

co3/1aBaTh TEKCThl (M3UUECKOTO COACPIKAHUS B pasiMyHbIX (opmaTax ¢ y4éTOM Ha3HAYCHUS
uHpOpMAIIMU W I[EJICBOM ayJUTOPHH, BHIOMpas ONTHMANbHYIO (OpMy TMpeAcTaBlIeHUS U
BU3YaJIM3aIHH.

KoMMmyHHKaTHBHBIE YHHBEPCAJbHbIC y4eOHbIE 1eiiCTBUA:

OCYIIECTBIIATh OOIICHWE Ha ypoKax (PM3MKM M BO BHE-ypOUHOH NEATENBHOCTH; PACIIO3HABAThH
MPEANOCHIIKH KOH(IMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTHI; Pa3BEPHYTO U JIOTHYHO MU3JIaraTh
CBOIO TOUYKY 3PEHHUs C UCIOIb30BAHUEM A3BIKOBBIX

CPEACTB;
MOHUMATh W HUCIOJB30BaTh MPEHMYIIECTBa KOMaHIHONW M MHAMBUAYAIbHON pabOThI; BHIOMPATH
TEMaTUKY U METOJbl COBMECTHBIX ACHCTBUI ¢ y4ETOM OOILIMX HHTEPECOB,

Y BO3MOKHOCTEH Ka)KIO0ro 4IeHa KOJIJIEKTHBA;

MIPUHUMATH 11€JI1 COBMECTHOM JIeSITEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS 1O
€€ JOCTIKEHUIO: COCTABIATH IJIaH ACHCTBUN, pacHpelessiTh PO ¢ Y4ETOM MHEHUU YYaCTHHKOB,
00CYXJ1aTh pe3yJbTaThl COBMECTHOU PadOTHI,

OILICHUBATh KAY€CTBO CBOETO BKJIAJA M KaXJOr0 YYaCTHHMKAa KOMAHIbI B OOLIMI pe3ylbTaT MO
pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HUAECW C MO3UIUH HOBHU3HBI, OPUTHHAJIHHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMUHBIX CUTYalHSIX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHue, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBEpPCATbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO ~OCYILECTBJISITh IMO3HABATENbHYIO JAEATEIbHOCTh B 00JacTH (QU3MKH U
ACTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTABUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISATh IIJIAaH PEIIEHHUs pacu€THBIX M KAadeCTBEHHBIX 3ajay, IlJIaH
BBITNOJIHEHUS IPAKTUYECKON pabOThI C YU4ETOM UMEIOLMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
NPEATOYTEHU;
JlaBaTh OL[EHKY HOBBIM CUTYyallUsIM;
paciupsTh paMK1 y4eOHOT 0 peIMeTa Ha OCHOBE JIMUHBIX PN OUTEHU;
Jie7aTh OCO3HAHHBIA BBIOOpP, apryMeHTHpOBaThb €ro, OpaTb Ha ce0sl OTBETCTBEHHOCTb 3a
pellIeHHuE;
OLIEHUBATh PUOOPETEHHBIH OIBIT;
CrIocoOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO 3PYIULHMHM B 007acTH (U3UKH, MTOCTOSHHO
HOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIIHOHAJI bHbIN MHTEJJICKT:
JlaBaTh ~ OLEHKY HOBBIM  CHUTyalMsIM,  BHOCUTb  KOPPEKTUBBI B JICSITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISM;
BJIAJICTh HAaBBIKAMH I103HABATEIbHOM pe(IICKCMU KaK OCO3HAHHWS COBEPIIAEMBIX JCHCTBHH H
MBICJIUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
WCHOJIB30BATh MPUEMBI PEIICKCHH ISl OLICHKU CHTYaIlH, BHIOOpA BEPHOTO PEIICHUS;
YMETh OLEHHBATh PUCKU U CBOEBPEMEHHO MPHUHUMATh PEIICHUS MO UX CHHXKEHUIO; MPUHUMATh
MOTHBBI ¥ apryMEHTHl JIPYTHX TpPU aHaU3€ PE3yJIbTATOB JNEATEILHOCTH; MPUHUMATH CeOs,
MOHMMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;
MIPUHUMATh MOTUBBI U aPT'YMEHTBI APYTUX [IPU AHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH; IPU3HABATh
CBOE IIPaBO M TPABO JPYTUX HA OIIUOKH.
B npornecce nocTrkeHuss JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS IMPOrPaMMBbI IO (PU3KKE JJIs
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YPOBHSI CpeHero o01iero 06pa3oBaHus y 00yJaromUXCcsi COBEPIICHCTBYETCS HMOILIMOHAJILHBII
UHTEJUIEKT, MPEIIOoIarami cOopMUPOBAHHOCTb:

CaMOCO3HAHMs, BKJIIOYAIOIIEr0 CHOCOOHOCTh IOHMUMATh CBOE SMOLMOHAIBHOE COCTOSHHE,
BUJIETh HAIIPABJICHUSI Pa3BUTHS COOCTBEHHOM AMOIMOHAIBHON c(epbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETryJIMPOBAHUS, BKIIIOYAIOLIET0 CaMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCThH 32
CBOE IOBEIEHHE, CIIOCOOHOCTh aJalTUPOBAThCS K SMOLMOHAIBHBIM H3MEHEHUSM U TPOSIBIATH
TUOKOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpPEHHEI MOTUBALIMHY, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTUKEHHIO LIEJIN U YCIEXY, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHUE J€IICTBOBATh, HCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATUM, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh AMOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBIECHUHU OOIIEHHUS, CTOCOOHOCTh K COYYBCTBHIO U COMEPEKUBAHUIO;

COI[MAJIbHBIX HABBIKOB, BKJIIOUYAIOLIMX CIHOCOOHOCTh  BBICTpAaMBaTh  OTHOLUEHHS C APYTUMHU
JFOJIBMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC M pa3peraTs KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K kxoniy oOyuenus B 10 kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpa)kaTh C()OPMUPOBAHHOCTD Y O0yUaAIOLIUXCS YMEHUMN:

JIEMOHCTPUPOBATH Ha IPUMEPAX POJIb U MeCTO (PU3UKU B (HOPMUPOBAHUM COBPEMEHHON Hay4IHOI
KapTUHBl MMpa, B Pa3BUTUM COBPEMEHHOH TEXHMKU U TEXHOJIOIHH, B NPAKTUYECKOW AESITEIbHOCTU
JII0JICH;

YUUTHIBaTh I'PAHULBl MPUMEHEHUS H3Yy4EHHbIX (U3NYECKUX MOAENCH: MaTepuasibHas TO4Ka,
MHepLHUaibHas CUCTeMa O0TCU€Ta, aOCOIOTHO TBEPAOE TEJO, UI€aIbHbIN a3, MOJEIN CTPOEHHS ra3oB,
KUAKOCTEN U TBEPABIX TEJ, TOYECUHBIN AIEKTPUUECKUM 3aps]] IpU pelIeHNH GU3NYECKUX 3a/1aY;

pacrno3HaBath (U3HUECKHE SIBJICHUS (IPOIECCHI) U O0BSACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA U JJIEKTPOJMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE IBUKEHHUE, CBOOOAHOE MaJIeHUE Tell, ABM)KEHHE MO OKPYKHOCTH,
UHepLHus, B3auMozeiicTeue Tem, 1uddysus, OpoyHOBCKOE IBUKEHUE, CTPOSHHUE )KUKOCTEH 1 TBEPIBIX
TeJ, U3MEHeHHe o0bEMa Ten NMpH HarpeBaHUM (OXJaKJEHUH), TEIJIOBOE paBHOBECHE, HCIApeHHE,
KOHJIEHCAIUsl, IJIaBJIeHUEe, KPUCTAIM3allks, KUIIEHHE, BIAXXHOCTh BO3/yXa, MOBBIIIEHUE JaBJICHUS
raza Ipud €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIy MapaMeTpamMH COCTOSHHUS Tas3a B
M30MpoIIeCcCax, dJIEKTPU3aLMsl TeJ, B3aUMOIEICTBHE 3apsi/10B;

OIUCHIBATh MEXAHWYECKOE JIBUKEHHE, UCIOJNB3Ys (pu3ndecKrue BENWYMHBI: KOOpAMHATA, MYTh,
IepeMelIeHrne, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUila, UMIIYJIbC Tella, KMHETHYecKass SHeprus,
NOTEHIMANbHAs DSHEPrus, MeXaHuuyeckass paboTa, MeXaHH4YecKas MOIIHOCTh; IPH OINHCAaHUU
IPaBUIBHO TPAKTOBATh (PM3NUECKUI CMBICT MCIHOJb3yEMBIX BEIMYMH, UX O003HAYEHUS M €JUHMILIBI,
HaXOJUTh (hOPMYJIbl, CBS3bIBAIOIINE JAHHYIO (U3HMUECKYIO BEIMUUHY C IPYTHMHU BEJIMUMHAMM;

OIUCBIBATh M3YUYEHHBIE TEIUIOBbIE CBOMCTBA TeN M TEIUIOBBIE ABJIEHMS, UCIONb3Ys (PU3NUYECKUE
BEIMYUHBL: J1aBJIEHUE ra3a, TEMIIEpPaTypa, CPEAHssl KUHETUYEeCKash SHEPrus XaoTUYECKOro ABMKEHUS
MOJIEKYJ, CPEIHEKBaJpaTu4yHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSS HHEprus,
pabota raza, K03(p(UIHUEHT MOJE3HOT0 JIEUCTBHUS TEIUIOBOT'O JIBUTATENS; MPU OMHCAHWUU MPABUIBHO
TPaKTOBAaTh (PU3MUYECKUH CMBICI UCMOJIb3YEMBIX BEIWYMH, UX OOO3HAUEHUS M €JUHMIIbI, HaXOAWUTH
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUHUHY C APYIMMU BEJIUUNHAM;

OIKUCBHIBAaTb HM3YYEHHBIE ANIEKTPUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUUYECKUE SIBJICHUSA
(mpouecchl), UCNONb3ysd (U3NYECKHUE BEJIWYUHBL DIEKTPUUECKUN 3apsi, 3JIEKTPUUECKOe I10JIe,
HANpsOKEHHOCTD TMOJIA, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MPU OMMCAHUM NPAaBUIBHO TPAKTOBATH
(GU3MUECKUIl CMBICII UCIONB3YEMBIX BEIMYMH, UX OOO3HAUYEHUS M EIMHUIIBI; YKa3blBaTh (HOpMYIIBL,
CBSI3BIBAIOINME JAHHYIO (U3MUECKYIO BEIMUHUHY C IPYTUMU BEINYUHAMUY;

aHaTM3UpPOBaTh (PU3MYECKHE TIPOLECChl M SBICHUS, HUCIONb3Yysd (U3UYECKHE 3aKOHBI U
INPUHIUIOBL: 3aKOH BceMupHoro TtsaroteHus, [, II m III 3akonbl HproTOHA, 3aKOH CcoOXpaHEHUs
MEXaHUYECKOW HSHEpruu, 3aKOH COXpAaHEHUs HMIYJbCa, NMPUHIUI CYHNEpHO3ULUU CHJ, HPUHLHUII
paBHOMpaBUsl WHEPLUATIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KHHETUUYECKYI0O TEOpUI0 CTPOCHHUS
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BEILIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPETHEH KMHETUYECKON SHEPrHH TEIJIOBOTO ABMIKEHUS MOJIEKYII C
a0COIOTHON TemmepaTypod, MEepBbI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHHUS JJIEKTPUUYECKOTO
3apsina, 3akoH KysoHa, Ipy 3TOM pa3iuyaTh CIOBECHYI0 (GOpPMYIHUPOBKY 3aKOHA, €T0 MATEMATHUECKOe
BBIpAXKEHUE U yCIOBHS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TPHHIIMIIBI JCHCTBHSI MalIMH, MPUOOPOB W TEXHHUYECKHX YCTPOWCTB;
pa3uyaTh yCIOBHs X 0€30MacHOr0 UCIIONB30BAHNUS B IIOBCETHEBHOM KU3HU;

BBITIOJIHATh OKCICPUMEHTBI 110 WCCIICOBAHHIO (U3NYCCKUX SBJICHUH H TPOIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX, 1 KOCBEHHBIX H3MEPEHHM, ITPH 3TOM (OPMYJIMPOBATh MPoOIeMy/3aaaay |
TUTIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEAJI0KEHHOTO 000pYyI0BaHUS,
MPOBOJIUTH OIBIT U (POPMYIIHPOBATH BHIBOMBIL;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIC U3MEpPEHUs] (QU3NYCCKUX BEIUYHH, IPH dTOM BBHIOHPATH
ONTUMABHBIA CIOCOO0 W3MEpPEHUs] W HCIOJb30BaTh HM3BECTHBIE METOABI OIEHKH TOTPEIIHOCTEH
U3MEPEHU;

MCCIIEZIOBATh 3aBUCHUMOCTH MEXIYy (PH3NYECKMMH BEIUYHMHAMH C HWCIOJIb30BAHHUEM TIPSMBIX
U3MEpPEeHUW, TIPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHpOBaTh pE3yJbTAThl ITOIyYEHHOU
3aBUCHMOCTH (U3WYECKUX BEIMYHMH B BUAC TaOIUI] U TpadUKOB, JeNaTh BBIBOIBI IO Pe3yJbTaTaM
UCCIICIOBAHUS;

coOoiaTh mpaBuia 6e30MacHOro Tpyda MpU MPOBEIESHUH HCCIEJOBAHUI B paMKax y4yeOHOro
9KCHEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW M MPOCKTHOM JEATETbHOCTH C HCIOJIb30BaHHUEM
U3MEPHUTEIBHBIX YCTPONCTB U TJAOOPaTOPHOT0 000PYAOBAHUS;

pemaTh pacy€THbIE 3aJa4UH C SIBHO 3a/laHHOM (PU3MUYECKOIl MOJIeNbI0, UCIONB3YS (PU3UUYECKUe
3aKOHBI U IPUHLIUIIBI, HA OCHOBE aHaNN3a yCJIOBHS 3a/1a4u BRIOUPATh

¢u3nYeCcKyI0 MOJI€Nb, BBIACIATh (PU3NUECKHE BEIUUNHBI U (OPMYJIIbl, HEOOXOIUMBIE 1JIs €€ pelIeHus,
IPOBOJIUTH PACUETHI U OL[EHUBATh PEATbHOCTh MOJYYEHHOI'0 3HaYEHHs (PU3UYECKON BETMUHMHBI;

peliath KaueCTBEHHBbIE 3a/ay: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIETIOYKY
paccykAeHui ¢ OIopoi Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHS;

UCIIOJIb30BaTh MPU PEeIIeHUH Y4eOHBIX 3a7lau COBpPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTUH IS
MONCKA, CTPYKTYPHUPOBAHMS, WHTEPNpETallUd U TPEICTaBICHUS y4yeOHOW M HaydyHO-NOMYJISPHOI
uH(bOpMaIH, TOJYYEHHOW M3 pPa3IMYHBIX MCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH IMOIy4aeMylO
UH(pOpMAIHIO;

NPUBOJIUTH MPUMEPbl BKJIaJa POCCHMCKMX M 3apyOSKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00BSCHEHHUE MIPOLIECCOB OKPYXKAIOIIETO MUpA, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKNE 3HAHMS 110 (PU3UKE B IOBCEIHEBHOM JKU3HM JUIs 00ecreueHus
Oe3omacHOCTH MpU OOpalleHuu ¢ MpUOOpamMu M TEXHUYECKUMHU YCTPOMCTBAMHM, IUJII COXpaHEHUS
3JI0OPOBbS M COOJIIOJIEHUSI HOPM 9KOJIOTHYECKOro MOBEICHUS B OKpYXKaloUIel cpese;

paboTaTh B IpyNIE C BBHINOJIHEHHEM pa3IMYHbIX COLMAJIbHBIX pOJeH, MJIaHMpPOBaTh pPadboOTy
IPyMNIbl, PAMOHAIBHO PACIpenesaTh 00A3aHHOCTU U IJIAHUPOBATh AESITEIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJ€KBAaTHO OLEHUBATh BKJAJ KaXIOr0 W3 YYAaCTHUKOB TPYIIBl B pEIIEHUE
paccMmaTpuBaeMoi mpoOJIeMBbl.

K xonmy oOyuenuss B 11 kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUaAIOLIUXCS YMEHUMN:

JIEMOHCTPUPOBATH Ha IIPUMEPAX POJIb U MeCTO (PU3UKU B (YOPMUPOBAHMH COBPEMEHHONW Hay4YHOM
KapTUHbl MMpa, B Pa3BUTUM COBPEMEHHON TEXHUKU U TEXHOJOIUHU, B MPAKTUYECKON EATEIBbHOCTH
JIFOJICH, IIEJIOCTHOCTh U €IUHCTBO (PU3UYCCKON KapTHHBI MHUPA;

YUUTBHIBATh I'PAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJEIICH: TOYEUHBIN 3JIEKTPUIECKUN
3apsij, JIy4 CBETa, TOUEUHBIH UCTOYHUK CBETA, AJEPHAsi MOJEIb aTOMa, HyKJIOHHAsI MOZEIb aTOMHOIO
s7pa MpH pelieHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (pU3MUECKUe SIBICHUS (IIPOIIECCHI) M OOBACHATH X HA OCHOBE 3aKOHOB
AIIEKTPOJUHAMUKHN M KBAHTOBON (DM3HUKH: 3JIEKTpUYECKas IPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MATHUTHOE IEUCTBUS TOKA, B3aUMOJIEHCTBHE MATHUTOB, JJIEKTPOMAarHUTHAsI MHIAYKIUS,
JIeIICTBME MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM U JABUXKYIIUKCS 3apsill, JEKTPOMAarHUTHbIE
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KOJICOAHWSI ¥ BOJIHBI, TPSMOJIMHEHHOE PaCIPOCTPAaHCHHUE CBETA, OTPAKEHUE, MPEIOMIICHUE,
uHTepdepeHnrs, TP PaKIus | MOJSIPU3AIHS CBETA, IUCIEPCUs CBeTa, (POTOAIEKTPUYECKHH dIPPeKT
(potoaddekT), cBEeTOBOE NaBJICHHE, BOBHUKHOBEHHE JIMHEHUYATOr 0 CIIEKTpa aToMa BOJIOPO/a,
€CTEeCTBEHHAsl M MCKYCCTBEHHAsI paInOaKTUBHOCTB;

ONUCHIBATh M3YYCHHBIC CBOWCTBAa BeIIECTBAa (DIIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHE,
AJIEKTPUUECKYIO IPOBOAMMOCTb PA3JIMYHBIX Cpel) U DJIEKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI),
UCMOJb3Ys (prU3MUecKre BEIMYUHBL: AJIEKTPUUECKHUM 3apsij, chila TOKa, 3JIEKTpUYECKOoe HalpsbKeHHe,
HIIEKTPUYECKOE COMPOTUBICHHUE, PA3HOCTh MOTEHLMANOB, 3JIEKTPOABIDKYINAs cHia, paboTa TOKa,
UHAYKIUST MAarHUTHOTO TOJs, cuila Awmmepa, cuia JlopeHiia, MHIYKTHUBHOCTb KaTYIIKH, 3HEPrus
HIIEKTPUYECKOTO0 W MAarHUTHOTO MOJIEH, MepHoa M 4YacToTa KojieOaHHH B KoilebaTelbHOM KOHTYpeE,
3apsil U CWiIa TOKa B TIPOIleCCe TapMOHUYECKHUX DJIEKTPOMArHUTHBIX KoJjeOaHul, (oKycHOe
paccTosiHAE W ONTHYECKasi CHJIa JIMH3BI, IPH OMUCAHUHU MPABHIBHO TPAKTOBATh (DPU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, NX 0003HAUYCHHS U SIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIHME JAHHYIO
(GHU3MUECKyI0 BETMUUHY C JPYTHMHU BEIMUHHAMUY;

OIUCHIBATh M3YYEHHBIE KBAHTOBBIC SBJICHUS M IPOLECCHI, UCIONB3Ysl (PU3NUECKUE BEITHMYUHBL:
CKOPOCTB 3JIEKTPOMAaTrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, SHEPrus M MMIyibc (oTOHa,
Nepuoja TMoiypacnajga, SHEPrus CBS3M aTOMHBIX sIep, MPH ONUCAHUU MPAaBHIBHO TPAKTOBATh
¢u3nYecKril CMBICT UCHOJB3YEMBIX BEIUYMH, UX 0003HAUEHHS U €AMHMIIBI, YKa3bIBaThb (POPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIMYMHY C APYTMMHU BEITMYMHAMHU, BBIUUCIATH 3HAUCHUE
¢bu3nuecKol BEITMINHBI,

aHAJIM3UPOBATh (U3NYECKHE IPOLECChl M SBJICHMS, MCIONb3Ys (U3UYECKUE 3aKOHBl MU
OPUHLHUIBE: 3aKOH OMa, 3aKOHBI IOCJIEI0BAaTEIbHOIO U NapajuleIbHOrO0 COEIMHEHUS MPOBOJHUKOB,
3akoH  Jlxkoyns—JleHnia, 3aKOH  BJIEKTPOMAarHUTHOW  MHAYKIMHU, 3aKOH  MPSIMOJIUHENHOIo
paclpoCTpaHEeHHsI CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE
OiiHmreriHa s GpoTtodddekTa, 3aKOH COXPAHCHHSI SHEPIrHM, 3aKOH COXPAHEHHUS HMMITYJIbCa, 3aKOH
COXPaHEHUS 3JIEKTPUUYECKOro 3apsja, 3aKOH COXpPaHEHMsI MacCOBOro 4ucia, moctynatsl bopa, 3akoH
paZMoOaKTUBHOTO pacmaja, IpH H3TOM pa3idyaTh CJIOBECHYI0 (OpPMYIHMPOBKY 3aKOHAa, €ro
MaTeMaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH;

OIIpEIeNATh HAIpaBICHUE BEKTOpa MHIAYKIIMU MAarHUTHOTO MOJS IPOBOAHHKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OMHUCHIBATh H300paXKEHUE, CO3aBAEMOE TUIOCKUM 3epKajioM, TOHKOH JIMH30M;

BBIMOJTHATh OKCIIEPUMEHTHl 110 HCCIICAOBAaHUIO (U3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX, © KOCBEHHBIX U3MEPEHUI: TIpH 3TOM (OPMYIHPOBAThH ITpobdiIeMy/3anauy |
TUIOTE3y Y4eOHOro »HKCIEepHUMEHTa, COOMpaTh  YCTaHOBKY M3 MPEIVIOKEHHOTo 000pyI0BaHUS,
IPOBOJIUTH OIBIT M )OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISATh MpPSIMbIE W KOCBEHHBIE M3MEPEHUs] (U3MUECKUX BEJIMYUH, IPU ITOM BHIOMpATh
ONTHMAJIBHBIN CIIOCO0 HM3MEPEHUS W HCIONB30BATh H3BECTHBIE METOABI OLIEHKU IOTPEIIHOCTEH
W3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (PM3UYECKHX BEJIMUUH C HMCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUN: PH
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PMKCHUPOBATH PE3yJbTAThl MOTYYCHHON 3aBUCUMOCTH (DPU3UUYECKUX
BEJIMYMH B BUJIE TAOIUI] M TPaUKOB, AENIaTh BHIBOJBI IO PE3YJIbTATaM HCCICIOBAHMS,

cobOuro1aTh MpaBuia O0E€30MacHOro Tpyda MpU MPOBEIEHUU HCCIENOBaHUI B paMKax y4eOHOro
IKCIEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOM M HPOEKTHOM JEATENbHOCTH C MCIOJIb30BaHUEM
HU3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYI0BAHUS;

pemiath pacuéTHbIC 3aa4d C SIBHO 3aJaHHOW (M3MUECKOW MOJIEbI0, UCMONb3Ys (pU3ndecKue
3aKOHBI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a4i BHIOMPATh (PU3HUECKYIO0 MOJIENb, BBIACIATh
dusznueckre BeIMYMHBI U (OPMYJIBI, HEOOXOAMMBIC IJIs1 €€ peIIeHHUs, MPOBOJUTh PACUETHI H
OIICHUBATh PEAIBHOCTh MOJIYYCHHOTO 3HaUeHUsI (PU3NIECKOI BEITMUUHBL;

pemaTh KadyeCTBEHHbIE 3aJadyd: BBICTpAMBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIECMIOYKY
paccyXIeHHui ¢ omopoii Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UIECKHE SIBIICHUS;

WCIONB30BaTh MPH PEIICHUU YUeOHBIX 3a/1a4 COBPEMEHHbIE NH(OPMAIIMOHHBIE TEXHOIOTHH IS
MOKMCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETALMH U TMpPEACTaBlIeHUsS Y4eOHOM W Hay4dHO-TOMYJISIPHON
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uH(pOpPMAIUH, TONYUYCHHOW M3 PA3JIMIHBIX MCTOYHUKOB, KPUTUYCCKH AHAJIM3UPOBATH IMOIYIaEMYIO
uHdopmaruio;

OOBSCHATh TPUHIIMIIBI JCHCTBUS MAIIMH, MPHOOPOB U TEXHHUUYECKHUX YCTPOWCTB, Pa3iHyaTh
yCIIOBHUS MX 0€30MaCHOTO UCIIOJIb30BAHHMS B TIOBCEAHEBHOW KHU3HH,

MPUBOJUTH IPUMEPHI  BKJIaJia POCCHUHCKUX H 3apyOCKHBIX YYEHBIX-(H3UKOB B PA3BHTHC
HayKH, B 00BSCHEHHUE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIOJIb30BATh TEOPETHUCCKUE 3HAHMS 110 (PM3UKE B TOBCEJAHECBHON IKU3HH JJIsI 00SCIeU CHUS
Oe3ormacHOCTH TpU OOpalleHud ¢ MPUOOpamMu M TEXHUYECKUMHU YCTPOMCTBAMHM, I COXPAaHECHHUS
3JI0pOBBS 1 COOJTIOJIEHHUSI HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cperie;

paboTaTh B rpymIe ¢ BHIOJHEHHEM Pa3IMYHBIX COIMANBHBIX POJIEeH, TNIAHUPOBATh paboTy
TPYIIIbI, PAIMOHAIBLHO PACIIPEACIIATh 00A3aHHOCTH U TIJIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYaIUAX, aJIcKBATHO OIICHUBATh BKJIA]l KaXJIOT'0 U3 YYaCTHUKOB I'PYIIIIBI B PCIICHHE
paccMaTpuBaeMOM MPOOIIEMBI.
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ITOYPOYHOE IIVTAHUPOBAHUE
K PABOYEM ITPOTPAMME
CPEJHET'O OBIIET'O OBPA3OBAHUA
ITO YYEBHOMY ITPEJMETY

«DU3UKA»
(0a3oBblii YpOBEHBb)
10 KJIACC
Ne
YPOK Tema ypoka Koa-go
a 4acoB

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUSA (24)

1 ®duznka — Hayka o mpupone. HayuHble MeTOAbl MO3HAHUSA OKPYKAIOIIEro MUpA. 1
Posip skcrepyMeHTa M TEOpUM B IpOLECCe MO3HAHMS MPUPOIbL. DKCHEPUMEHT B
¢dusuke

2 MogenupoBanue (Qu3MUYECKUX sABJIEHUH U mpoueccoB. HaydHble rumoressl. 1
®usuyeckre 3aKOHbl U TeOopuu. ['paHUIBI MPUMEHUMOCTH (U3NYECKHX 3aKOHOB.
[Tpunuun coorBercTBus. Poib M mMecTo QuU3MKUM B (OPMUPOBAHHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA, B TPAKTUYECKOU JAeSTEIbHOCTHU JIFOJIEH

Paznen 2. Mexanuka (18 4)
Kunemaruka (5 4)

3 Mexannueckoe armxenre. OTHOCUTEIBHOCTh MEXaHNYECKOro ABrkeHus. CucreMma 1
orcuera. Tpaekropus. CtapToBasi TuarHocTHYecKas pabora

4 [Tepemenienue, CKOPOCTh (CpelHsIsA CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE 1
MaTepHaJIbHOW TOYKHM, MX MPOEKIMH Ha OCHU CHCTeMbl KoopauHar. CroxeHue
MEPEMEILECHUN U CI0KEHHE CKOPOCTEN

5 PaBHOMEpHOE U pPaBHOYCKOPEHHOE TPSMOJHMHEWHOe nBIKeHue. [ paduku 1
3aBUCHUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, IyTM U TIEpEMELICHUs
MaTepHAIIbHON TOYKH OT BPEMEHHU
CBoOonHoOe najieHue. Y CKopeHre CBOOOAHOIO MaIeHUs 1

7 KpuBonuneitHoe nBukeHue. [[Br>keHHE MaTepuajbHOW TOYKM IO OKPYXHOCTH C 1
MIOCTOSSHHOM 110 MOJYJI0 CKOpPOCTBbIO. YTIJIOBasg CKOpPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon n yacrora oOpanienus. LleHTpocTpeMuTENBHOE YCKOPEHUE

JAunamuxka (7 4)

8 [Tpunnun otHocutenbHOCTH ['amunes. MuepuuansHble cuctemel orcuera. llepBsiid 1
3akoH HproToHa

9 Macca tena. Cuina. Ilpunuun cyneprosuuuu cuil. Bropoil 3akoH HeroToHa st 1
MAaTEepUAIILHON TOYKH

10 Tpernii 3axkoH Hpr0TOHA 111 MaTEpHUAIIBHBIX TOYEK 1

11 3akoH BceMupHoOro tarorenus. Cuia tsxectu. IlepBas kocMudeckast CKOpOCTh 1

12 Cuna ynpyrocrtu. 3akos 'yka. Bec tena 1

13 Tpenue. Buabl TpeHus (mokos, ckoybkeHus, kadeHus). Cuna tpenus. Cyxoe 1
TpeHue. Cuiia TpeHHs CKONBKEHUS U culla TpeHus nokos. KoddduuueHnt tpenwus.

Cuita cOnpOTUBIIEHUS IPU IBM>KEHHUH TeJa B )KUAKOCTH WM ra3e
14 [ToctynmarenpHOE W BpaliaTeIbHOE JBUKEHHE a0COIIOTHO TBEPAOro Tela. MOMEHT 1

CHJIBI OTHOCUTCJIIBHO OCH BpallCHUA. IImeuo cumel. YcimoBus PpaBHOBECHUSA TBECPAOIro
TCJia

3akonbl coxpanenus (6 4)
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15

HNmnynbc MaTepralbHOM TOUKM (Tena), CUCTEMbl MAaTepHAIbHBIX TodeK. Mmmynbe
CHWJIBI M M3MCHEHHE HMMIIYJIbCa Teld. 3aKOH COXPAaHEHMs MMIyJbca. PeakTuBHOE
JBHKEHUE

16 Pa6ora cumnbl. MomHocTs cuibl. KuHetnueckass sHeprusi MaTepuagbHOW TOUKH.
Teopema 00 M3MEHEHUN KMHETUYECKON YHEPTUU

17 [TorenuumanbHas sHeprus. [loTeHuuanbHas sSHeEprus ynpyro aepopMHpPOBaHHOM
npykuHbl. [ToTeHInanpHas SHeprus Tena BOJIM3U MOBEPXHOCTH 3eMIIH

18 [ToreHnmanbHble U HEMOTEHIMAIbHbIE CUIIbl. CBSA3b PaOOTHI HEMOTEHIIUAIbHBIX CHII
C U3MEHEHUEM MEXaHUYECKOW SHEPruu CUCTEMBI T€Jl. 3AKOH COXPAaHEHHS YHEPIUH B
MEXaHUKe. YIIPyTrue U HEYyNpyrue CTOJIKHOBEHUS

19 Pemenne 3amay ¢ MCIOIb30BAaHMEM OCHOBHBIX 3aKOHOB M (DOpMYINl JAWHAMUKU U
3aKOHOB COXPaHCHMS

20 KontponpHas padora Nel «/[nHaMuka. 3aKOoHbBI COXpaHEHHSI B MEXaHUKE»

Pasznen 3. Mogekyasipaasi puznka u TepMoanHaMuka (244)
OCHOBBI MOJIEKYJISPHO-KHHETHYECKOH Teopuu (9 49)

21 OCHOBHBIE TOJIO)KEHUSI MOJIEKYJSIPHO-KUHETUYECKON Teopuu. bpoyHoBcKoe
nerxenue. Juddysus. Xapaktep ABMKEHUS U B3aMMOACHCTBHS YaCTUIL BEIIECTBA

22 Mogenu cTpoeHHs Ta30B, >KUIKOCTEH W TBEPABIX Tel M OOBSACHEHHE CBOWCTB
BELIECTBA HA OCHOBE 3TUX MOJEJIEN

23 Macca mounekyin. KonmuecTBo BemectBa. [loctosinHass ABoraapo

24 TemmoBoe paBHOBecue. Temmepatypa u ee wusmepenue. Illkama Ttemmepatyp
Lenscus

25 Mopnens upaeansHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHUHETUYECKON
TEOPHUH UJ€aTbHOT O ras3a

26 AOGcoroTHas TeMIeparypa Kak Mepa CpeAHel KMHETHYEeCKOW 3HEpruM TEeIIOBOro
JIBHKEHUS 4aCTHI] ra3a

27 VYpaBuenne Menneneea-Knaneiipona. ['a3oBbie 3akoHbl. 3akoH JlanpToHa

28 M3ompoueccsl B HMAEAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
['paduueckoe mpeacTaBieHne H30IPOIIECCOB: H30TepMa, H30X0pa, n300apa

29 Pemenue 3agad ¢ HCIONB30BaHHEM OCHOBHEIX IonoxkeHuid MKT, 3akoHOB u
bopmyn monekynspHol ¢usnku. Tekyuias tuarHocTuueckasi KOHTpoJbHas paboTa

OcHoBbl TepmonuHamMuki (10 49)

30 TepmoauHamuueckass cucremMa. BHYTpeHHss OSHeprus TEpMOIMHAMHYECKOU
CHCTEMBI U CcrIoco0bl ee u3MeHeHus. KonmuecTBo TemnoTsl 1 paborta

31 BHyTpeHHSIs 3HEpruss OJNHOATOMHOIO HJEAJbHOrO rasa. Buael Tennonepenauw:
TEMNJIONPOBOJIHOCTb, KOHBEKIUS, U3IIy4CHHE

32 VY aenbHas TEIIOEMKOCTH BelecTBa. KonuecTBo TEIIOTHI IpU TEIUIonepeaadye

33 [Tonsarue o6 annabatHoM nporecce. [1epBblii 3aKOH TEPMOIUHAMUKH

34 [IpuMeHeHue mepBOro 3aKOHA TEPMOJMHAMHUKM K wu3ompoueccaMm. ['paduueckas
WHTEpIpeTanus padoThl ra3a

35 BTtopoii 3akon Tepmogunamuku. HeoOpatuMocCcTh mpoiieccoB B MPUPOE

36 TemoBble Mammubl. [IpuHIMNBI AelcTBUS TemaoBbIX MaliuH. IIpeobpasoBanus
SHEPruM B TEIUIOBBIX MammmHax. lIpodeccuu, CBsA3aHHBIE C HCIOJIB30BAHUEM
TEIJIOBBIX JIBUTATEJIEN U CBSI3aHHBIE C DKOJIOTHEN

37 KIIJ TennoBoit mammuel. [ukn Kapao u ero KIIJ[. Dxonormueckue mpoOiaeMsbl
TEIJIOAHEPT ETUKH

38 Perienue 3aga4 ¢ UCMOIb30BaHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT TEPMOAMHAMHUKHI

39 Kontponpnas pabora Ne2 «MonekynsapHas pusnka. OCHOBBI TEPMOIUHAMUKH»
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ArperaTHble cOCTOsIHUA BemecTBa. @a3oBbie mepexoanl (5 1)

40 [Tapoobpa3zoBanue u KoHACHCAIMs. Vicnapenne u KuneHue 1

41 AOcoitoTHasT W OTHOCUTENbHAsT BJIAXKHOCTh BO3AyXa. HachIeHHbIH map. 1
[Tpodeccun, cBsI3aHHBIE C METEOPOJIOTHEH

42 VYaenpHas Temnora mapooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEPATyphl KUIEHUS OT 1
JABJICHUS

43 TBepmoe teno. Kpucrammyeckue u amopdHbie Tena. AHU3OTPONHS CBOICTB 1
kpuctamuioB. Kunkue kpucrajuisl. CoBpeMeHHble MaTepuanbl. [lnaBienue wu
KpUCTaJuIM3alus. Y aenbHas TermioTa miaasiaenus. Cybnumanus

44 VYpaBHeHue TeruioBoro OanaHca. PemieHue 3ajay ¢ HMCHOIB30BAaHUEM YpPAaBHEHUS 1
TErJIoBoro OajxaHca

Pa3nen 4. DnexkrpoauHamuka (22 v)
duekrpocraruka (10 u)

45 OnexTpuzanus Ten. DJEKTpUYEeCKUH 3apsia. [[Ba Buaa aJIeKTpUUECKHUX 3apsa/oB. 1
[IpoBOOHUKM,  AMBJIEKTPUKM W TOJYNPOBOAHUKHU.  3aKOH  COXpPAHEHUs
JIEKTPUY €CKOT' 0 3apsiia

46 B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbIi 2J1eKTpUYECKU 3apsij 1

47 Onexrpudyeckoe mnone. HanpspkeHHocTs  asekTpuueckoro mnousil.  I[IpuHnmn 1
Cyneprno3uuuu noneil. JIMHUM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS

48 PaGoTa cui sanektpocratuyeckoro nosst. [lorenuuan. PasHocTs moreHnanos 1

49 IIpoBOAHMKM UM JAMAIEKTPUKH B JJIEKTPOCTATUUECKOM Ione. JludnmekTpuyeckas 1
IIPOHUIIAEMOCTh

50 Pemenue 3a1a4 ¢ HCIOIb30BAHMEM OCHOBHBIX 3aKOHOB M (DOPMYJI 3JICKTPOCTATHKH 1

51 DNeKTpoeMKOoCTh. KoHaeHcaTop. DIEKTPOEMKOCTh MIOCKOTO KOHIEHcATOpa 1

52 OHeprus 3apsHpKeHHOr0 KOHAeHcaTopa 1

53 Pemienue 3ama4 ¢ UCMOIb30BaHUEM OCHOBHBIX 3aKOHOB U (DOPMYII DIEKTPOCTATUKH 1

54 KonTtponbsHas pabora Ne3 «DnekTpocTaTika 1

IlocTosiHHbI d1eKTpUYecknii TOK. Toku B pa3iauyHbIX cpeaax (12 v)

55 DONEeKTPUYECKUN TOK. YCIIOBHUS CYIIECTBOBAaHHUS AIEKTPUUYECKOro TOKa. MICTOUHUKH 1
toka. Cuina Toka. Iloctosuublli ToK. Hanpsokenne. 3akon OMa 1715 yyacTka 1enu

56 DONeKTpUYECKOe  CONMPOTUBIEHHE.  YAENbHOE  CONPOTHUBIIEHHME  BEIIECTBA. 1
ITocnenoBarenbHOE, NapaiebHOE, CMEIIAHHOE COEIMHEHUE ITPOBOAHUKOB

57 JlaboparopHas pabota Nel «M3yueHue MOCIEIOBATENFHOTO W MapajjiebHOTO 1
COEJIMHEHMUSI IPOBOAHUKOBY

58 Pa6ora snextpuueckoro toka. 3akoH Jlxoymnsa-JleHna. MOIIHOCTD 3JE€KTPUYECKOTO 1
TOKa

59 DNEeKTPOABIKYIIAS CUJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA. 3aKOH 1
Owma s monHoM (3aMKHYTO#) nenu. KopoTkoe 3aMbikaHue

60 JlaGopaTopHasi pabora Ne2 «M3mepenue DJIC M BHYTPEHHErO CONPOTHBIICHHS 1
MCTOYHHUKA TOKA »

61 Pemenue 3amay ¢ MCHOJBb30BAaHHEM OCHOBHBIX 33aKOHOB M (OPMYJ TEMbI 1
«lTocTosTHHBIN BIIEKTPUUECKUI TOK». [Tpodeccun, CBSI3aHHbIC c
IEKTPOIHEPr ETUKOU

62 KonTponbHas padora Ned «3aKoHBI TOCTOSTHHOTO TOKA 1

63 DJIEKTpOHHAsA TPOBOJAMMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS 1
METaJIOB OT TeMiepaTypbl. CBEpXIPOBOJAUMOCTh. DJIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB

64 [MonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs! POBOJUMOCTh MOIYIPOBOJIHUKOB. 1

CaoiicTBa p — n-nepexoza. [TonynpoBoaHUKOBbIE TPUOOPHI
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65 DNeKTpUYECKUH TOK B pacTBOpax M paciljlaBax 3JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS 1
JUccouranus. DIEKTPOIIn3

66 DneKTpu4ecKknil TOK B razax. HecamoCTOSATENbHBIN U CAMOCTOSATENBHBIN pa3psibl. 1
Mounus. [Tnazma. [IpomexxyTodHas guarHoctudeckasi padbora

67 IToBTOpEHNE N3YUEHHOT O 1

68 [ToBTOpEHUE 1

nUToro 68
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ITOYPOYHOE IIVTAHUPOBAHUE
K PABOYEM ITPOTPAMME
CPEJHET'O OBIIET'O OBPA3OBAHUA
ITO YYEBHOMY ITPEMETY

«DU3UKA»
(0a30Bblii YpOBEHBb)
11 KJIACC
Ne Kou-Bo
Tema ypoka
yYpoka 4acoB
1. DJIEKTPOJANHAMMUKA (11 )
MarnutHoe moJie (5 4)
1 MarsuTHoOe 10JIe, ero CBOHCTBA 1
2 MarsauTHo€ 11oJI€ MOCTOSTHHOT' O 3JIEKTPUY ECKOr'0 TOKA 1
3 JleiicTBe MarHUTHOTO MOJS Ha MPOBOJHUK ¢ TokoM. Jlaboparopnas pabora Nel 1
«Habmonenue neicTBUsSI MArHUTHOTO TOJISI HA TOK»
4 JlelicTBME MArHUTHOrO TIOJII HAa JBWXKYUIMWCS DBJIEKTpUYECKA 3apsia. BxomHas 1
JUarHoctuyeckas padoTa
5 Pemenue 3anay no reme «Marautoe nosie» 1
DJIeKTPOMATHUTHASA HHAYKIUA (6 1)
6 SIBneHM e 3JIEKTPOMAarHUTHOW MHAYKIIMA. MarHuTHbIN IOTOK. 3aKOH 1
AJIEKTPOMArHUTHOW MHYKIIMH
7 Hanpasnenne nnaykuuonHoro Toka. [Ipasumno Jlenma 1
8 Camounaykiusa. MHIYKTUBHOCTh 1
9 JlaboparopHas pabota Ne2 «V3ydeHue sBICHUS AIIEKTPOMArHUTHON WHAYKIIHI» 1
10 DJIEKTPOMAarHMTHOE 110JIE 1
11 Kontponenas pabora Nel «MarautHoe nosie. DIeKTpOMarHuTHas: MHTy KLU 1
2. KOJIEBAHUS U BOJIHBI (11 4)
JIEKTPOMATHUTHBIE KoJieOanus (3 4)
12 CB0OOIHBIE U BBIHYKIEHHBIC DJIEKTPOMArHUTHBIC KOJIEOaHUS 1
13 KonebaTenpHblil KOHTYp. [IpeBparienre sHEpruy Mpu 3JIEKTPOMAarHUTHBIX KoJIeOaHUIX 1
14 IlepeMeHHBIN 2IIEKTPUYECKUN TOK 1
IIpousBoaCcTBO, NEpexavYa U UCMOJIb30BAHNE YNIEKTPUIECKON dIHepruu (4 1)
15 I'enepupoBanue snexTpuyeckoil suepruu. TpanchopmaTopsl 1
16 Pemenue 3anau no reme «TpancopmaTops» 1
17 [1pon3BOACTBO U HUCIIOIB30BAHUE IIEKTPUUECKON SHEPIUU 1
18 Ilepenaua snexkTposIHEprun 1
JIeKTPOMArHUTHbIE BOJIHBI (4 1)
19 DnexTpoMarHuTHas BojiHa. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH 1
20 [Tpunnun paguorenedonHoi csa3u. [IpocTelmmii paguonpueMHUK 1
21 Panuonokauus. [lonstue o teneBuaennu. Pazsutue cpeacTs cBs3u 1
22 KontponpHas pabora Ne2 «nekTpoMarauTHble KojaeOaHus U BOJTHBD» 1
3. OIITUKA (18 u)
CgetoBble BOIHBI (10 4)
23 CkopocTb cBeTa 1
24 3aKoH OTpa)keHHs cBeTa. Pelienne 3a7a4 Ha 3aKOH OTpa)KE€HUs CBETa 1
25 3aKOH NpEeTOMIIEHHs CBeTa. PemleHne 3a1a4 Ha 3aKOH MPEJTIOMJICHHS] CBETa 1
26 JlaboparopHas pabora Ne3 «3mepeHune moka3aTess MPEIOMIICHUS CTEKIIa 1
27 Jlunza. [TocTpoenne n300pakeHus B JIMH3E 1
28 Jucnepcus ceta 1
29 Wutepdepennns ceeta. Judppakuus ceera 1
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30 [Tonspuzauus ceera 1
31 Pemenne 3aga4 mo teme «Ontrka. CBETOBBIE BOJIHBIY» 1
32 Kontponpnas pabora Ne3 «Ontrka. CBeTOBBIE BOJHBD) (TEKYIUH KOHTPOJIb) 1
DJIeMeHThI TEOPUHU OTHOCUTEIBLHOCTH (3 4)
33 [TocTynaThl TEOPUU OTHOCUTEIBHOCTH 1
34 PensaTUBUCTCKMI 3aKOH CJIOXKEHHSI CKOpPOCTEH. 3aBUCHMMOCTh DSHEPruu Tena OT 1
CKOPOCTH €ro0 JBIDKEHUA. PelaTUBUCTCKASI TUHAMHKA
35 CBs13p MEXKy MACCOW U SHEPrUen 1
HN3nyuyenue u cnekrTpsl (S 4)
36 Bunbt nznyuennii. [llkana 371€KTpOMarHUTHBIX BOJTH 1
37 CriexTpsl U ClieKTpajibHble annapaThl. Buael cnektpos. CieKTpasibHBINA aHATIN3 1
38 JlaGopatopHas pabota Ne4 «HabmroeHne CrijIonHOro U JIMHEHYaToro CrieKTPOB» 1
39 HNudpakpacHoe 1 yapTpaduoieToBOC N3ITydCHHS 1
40 Pentrenosckue nydn 1
4. KBAHTOBASI ®U3UKA (15 uv)
CaeToBbI€ KBaHTHI (3 4)
41 dororddexT. YpaBHeHHE DHHIITEHHA 1
42 DOoTOHBI 1
43 [Tpumenenue dpotodrdpdexra 1
AtomHas pusuka (3 4)
44 Crtpoenue atoma. OnbiTsl Pezepdopaa 1
45 KBanTtoBbie nmoctynatel bopa 1
46 Jlazepsl 1
du3uka aTOMHOIO0 sijApa (6 1)
47 CtpoeHue aTOMHOT O siApa. SaepHble CUIIbI 1
48 OHeprus CBsI3M aTOMHBIX sJIep 1
49 3aKOH paJMOAKTUBHOIO pacnaja 1
50 Anepusie peakuuu. Jlenenue snpep ypana. Llemnbie smepHble peakuuu. SAaepHblil 1
peakTop
51 [Ipumenenue snmepHol dSHepruw. buomormdyeckoe JEHCTBUE  PaJTMOAKTHBHBIX 1
W3ITy4CHHUM
52 KonTtponbHas padora Ned «CperoBbie kKBaHTHI. DHU3MKa aTOMHOTO SIIPay 1
JyieMeHTapHbIe YacTulbl (1 4)
53 ®du3nka 37eMEHTaPHBIX YaCTHII 1
3HavyeHnne GpU3UKHU AJ151 00BSICHEHUSI MUPa U
Pa3BUTHS NPOW3BOAUTENbHBIX CHJI 001IecTBA (2 1)

54 Enunas ¢pusznueckas kapTuHa Mupa 1
55 dusnKa 1 HAay4HO — TEXHUUYECKasl PEBOJIIOLUS 1
HoBTopenue (13 1)

56 Mexannka 1
57 3aKOHBI COXPAaHEHHUS B MEXaHUKE 1
58 MounekynspHas puznka 1
59 DneKTpocTaThKa 1
60 3aKOHBI TIOCTOSIHHOTO TOKA 1
61 Wroroselii 3auer 1
62 MarsauTHoe 10J1e 1
63 DJIEKTPOMArHUTHAST MHYKLIHS 1
64 DJEeKTpOMarHUTHBIC KOIeOaHUS 1
65 DJIEKTPOMArHUTHHIE BOJTHBI 1
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66 OnTuka 1
67 KBanToBas (usmka 1
68 AToMHas u saepHas Gu3nka 1
UTOI'O 68
[Ipu peamu3anuu NporpaMMbl  BO3MOXHO  MCIIOJIB30BAHME  CIEAYIOMIMX  AJIEKTPOHHBIX

o0pa3oBaTenbHBIX pecypcoB (B cooTBeTcTBUU ¢ [Ipukazom Munmnpocsemnieauss Poccun ot 18.07.2024 N
499 "O6 yTBepxaeHUU (eaepaTbHOro MepeyHs 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIICHHBIX
K MWCIHOJb30BAHUIO TPH peaTU3alMi HMMEIONMX TOCYJapCTBEHHYIO AaKKPEAMTALUI0 00pa30BaTEeIbHBIX
porpaMM HayaJbHOTr'0 OOIIEro, OCHOBHOT'O OOIIEro, CpeHero ooero oopasoBanus"):

IlepedeHb 3J1eKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (nanee - JOP), 1o0nyIeHHBIX K UCIOJIb30BAHUIO NIPHU
peaau3anuu 00s13aTeIbHOI YacTH 00111€00pPa30BaTEILHON NMPOrPaMMBbI CPeHero 001ero 00pa3oBanms

Ne HanmenoBanue KpaTtkoe onucanue 3J1eKTPOHHOTO IIpaBoobaanaresab Kaace, nias
n/n 3J1eKTPOHHOTI'0 o0pa3oBaTeIbHOIO pecypca 3JIEKTPOHHOI0 KOTOpPOro
00pa3oBaTeIbHOTO | (BKJIIOYAsl CTPYKTYPY, IpeIMeTHOe o0pa3oBaTeJIbHOTO paspabdoraHn
pecypca, coJep;kaHue U MeTaJaHHbIe, pecypca (HaMMeHOBaHHe | 3JIeKTPOHHbIN
COCTaBHTE/b MO3BOJISIIOIIME OJHO3HAYHO IOpUIHYeCKOro JuuIa Jinbo | odpasoBareib
(cocTaBuTesNn) HICHTH(PUIHPOBATH JJIEKTPOHHBIN | (pamMuius, UM, 0TUYECTBO HBIU pecypc
3JIEKTPOHHOT 0 oOpa3oBaTe/bHbBIN pecypc) (npu HAJTHY UMW)
o0pa3oBaTeJbHOIO ¢puznueckoro una,
pecypca KOTOpOMY B
YCTAHOBJIEHHOM
3aK0HO/1ATeJIbCTBOM
Poccniickoii @eaepanun
NOopsiAKe NPUHALJIEKUT
HCKJIIYHUTEIbHOE IPABO
HA JJIEKTPOHHBbIN
oOpa3oBarTeJbHbII pecypc)
EcrecTBeHHBbIE HAyKH (IpeaMeTHast 00J1aCTh)
®uzuka (yueOHbII mpeamer)
1 ®uzuka 10 knacc VYpoku o yuedGHOMY HpeaMeTy OI'AOY AIIO "Akanemus 10
"@usuka" Mumnnpocsemenust Poccun"
2 ®uszuka 11 knacc VYpoku o yuedGHOMY NpeaMeTy OI'AOY AIIO "Akanemus 11
"@usuka" Musnnpocsenienus Poccun”
3 Hudporoii kypc [udporoii kypc pazpaboraH B OI'AOY IO "Axkanemus 10
"du3uka. cootBeTcTBHM ¢ DenepanbHbBIMU Munnpocsenienus Poccun™”
VYriyOneHHbIi roCy1apCTBCHHBIMU
ypoBenb" 10 kitacc | oOpa3oBaTeIbHBIMHA CTAaHJAPTAMH,
(benepanbHBIMI OCHOBHBIMU
00pa30BaTeIbHBIMU IPOrPAMMAMH U
YHUBEPCAJIbHBIM TEMaTU4YECKUM
KJ1aCCU(UKATOPOM IS
UCIOJIb30BaHUS PU peaan3aluu
gacTu 0011e00pa3oBaTeIbLHOM
pOrpaMmMbl, HOPMHUPYEMOit
Y4aCTHHUKaMU 00pa30BaTEIIbHbBIX
OTHOILIEHUH 1o npeamety "dusnka
VYrinyOnenHslii ypoBeHs'" (cpeaHee
ob1iee o0Opa3oBaHue, yriIyOJIeHHbIH
YPOBEHb)
4 [{udposoii kypc I{udposoii kypc pa3paboraH B OI'AOY JIIO "Akanemus 11
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"®usuka.
VYriy6nennbrit
ypoBenb" 11 kmacc

COOTBETCTBHH ¢ DenepabHBIMU
rocyJ1apCTBEHHBIMU
00pa3oBaTeIbHBIMH CTaHIAPTaAMH,
(benepaabHBIMU OCHOBHBIMU
00pa3oBaTeIbHBIMU IPOrPaMMaMU
YHHUBEPCAJIbHBIM TEMATUYECKUM
KJ1acCU(UKATOPOM IS
WCIOJIb30BaHUS MPU peaan3alun
yacTH 00I111e00pa30oBaTEILHOM
pOrpamMmsl, HOpPMUPYEMO
y4acTHUKaMU 00pa30BaTEIbHbIX
OTHOLIEHMH 1o npeameTty "dusuka.
VYriyOneHHblil ypoBeHs'" (cpeaHee
ob1ee oOpa3oBaHue, yriyOJIeHHBIH
YPOBEHb)

Munnpocsenienus Poccun"
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