MHHHCTEPCTBO NPOCBEIEHHSI POCCHHCKOH EIEPALTHH
Munucreperso obpazoganna Hpryreroi obnacTn

L B

¥npaeaenne aamuunerpannn MO "Ruranoncknii paion”

YUnkanckan Cpeanyad KT

PACCMOTPEHO COTTTACOBAILIO VIBEPIHAEHO
Py KB :)g]uﬂun. MO ZAMECTHTENR i f . ]
,Eﬁﬁ*‘f ﬂﬂpcﬁ ng}y’tl 5 i coeanpit £ 300
(v Pyasix E. I1. ’f}'/uf e Kiebantatirona J1. JI
ﬂp:ﬂnhﬁ 1 Mol ot aldle OF & Capoxa C. H. E;!j:mlﬂ Ne ]_]f_'l apA402n 09
024 1 nparas Ne 110 o1 w2 (9 202477
2024 r.

AkcameHToBa Jliogmuna
JleoHTbEBHA
2025.01.11 10:27:20 +08'00'

PABOYAH MMPOT'PAMMA
(1D 5371778)

YUeOHoro npeamMeTs wiDyinka, baropkii VPOREH L

nns obyuarowmxes 10-11 knaccos

o HEkea 2024



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uzuke 06a30BOro YpOBHS Ha YpPOBHE CpPEIHETO OOIIEeTo
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yjbTaTaM
OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeacraBieHHbIXx B PI'OC
COQO, a Ttakxke c yuérom ¢enepalbHONM pabouyel HporpaMmbl BOCIUTAHUS U
KOHLEMUMU TMpernojaBanus yyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peAN3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyudaromuxcs 10-11 xkmaccoB mpu
oOydeHuH ux ¢u3nkKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM U METaNpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXK€ YUYUTHIBAET HEOOXOAUMOCTb peaTH3alUU MEKIPEIMETHBIX
CBs3eil (U3MKM C €CTEeCTBEHHO-HayYHbIMM Y4E€OHbIMU TpenMeramu. B Heil
OTIPEJIENISIIOTCS. OCHOBHBIC 1I€JIM M3Y4YeHUS (DPU3MKH HA YPOBHE CpPEIHEro OOIIEro
o0pa30BaHus, IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHMS Kypca (PUM3MKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMMma no ¢pu3nKe BKIOYAET:

e IUIAHHPYEMBbIE Pe3yIbTaThl OCBOECHUS Kypca (U3MKU HAa 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «PuU3nkKa 1o rojgaM 00ydeHHUs!.

dusnka Kak Hayka O Hambojee OOmMMX 3aKOHAaX IPHUPOJIBI, BBICTYMAs B
KadyecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpyxatromem Mupe. [IIkoapHbIN Kypce GU3UKH — CHCTEMOOOpa3yrOITUi
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE IIPOIECCOB U SIBJICHUM, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoii reorpaduerd u actpoHomuel. Vcmonp3oBaHWE W aKTHBHOE
npUMeHeHue (U3MYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HHEPreTUKH, TpaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJY4YEHHUSI HOBBIX MAaTE€pUANOB C 33JaHHBIMH CBOWCTBAMHM U JIPYTUX.
W3yuyenne ¢u3Mku BHOCHUT OCHOBHOM BKJIaJ B (DOpMHpOBaHHME ECTECTBEHHO-
HAyYHOW KapTUHBI MUpa 0O0ydaroumuxcs, B (OpMHpOBaHHE YMEHHH NPUMEHSTH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBHITOJHEHUU UMHU YIEOHBIX UCCIICJOBAHHIA.

B ocHoBy kypca Gu3Mkd 718 ypOBHS CpeaHEro oOIero oopa3oBaHUA
MOJIOXKEH pAd HUACH, KOTOpblE MOXHO paccMaTpUBaThb KaK MPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBIAETCA JIOTHUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEWl Marepual Kypca (QU3MKH
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YpPOBHSIX MaTe€pUH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzaiusi mpennosiaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHMANa (PU3UYECKON HAyKH, OCMBICICHUE CBSA3M PA3BUTHUSA
¢u3uku ¢ pa3BuTMeM oOIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MpoOieMamu.

Hoess  npuxnaownoii  uanpasnennocmu. Kypc ¢uzuku  mpeamnoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMUYECKHX MPUIIOKECHUM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEJIECHUS DJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTHYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OOCYXIeHUs
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISOTCS (pusmyeckue Teopuu (HopMUPOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUYECKON TEOpUH, posid (PyHIaMEHTANbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEACTAaBICHUSIX O MOPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOpHM, Uil OIKCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUNW U
IIPOIIECCOB).

CuCTeMHO-/IeSITEIbHOCTHBIN TOJIXOMT B Kypce (PU3MKH peamu3yeTcsi Mpexiie
BCEro 3a CYET OpraHU3alMM HKCIEPUMEHTATBHOU ACSTEIHHOCTH O0YyUYaIOIIUXCS.
Jlns  Ga3oBoro ypoBHS Kypca (HM3MKHM — O3TO HCIOJB30BAHUE CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M JA0OpaTOPHBIX paboT,
KOTOpBIC B IporpaMme 1o (¢u3uKe OOBETUHEHBI B OOIIUH CIIMCOK YYCHHUYECKUX
NpaKTHYECKUX padoT. BeigeneHne B yka3aHHOM IepeuHe JabopaToOpHBIX pador,
IIPOBOJUMBIX JUII KOHTPOJAS M  OLEHKH, OCYLIECTBISETCS Y4YaCTHUKAMHU
o0pa3oBaTeIbHOrO IMpoliecca MCXOAd U3 OCOOEHHOCTEH IUIAaHMPOBaHUS U
ocHauleHuss kaOunera Qu3uku. Ilpu »>TOM oOecneunBaeTcss OBJAJCHHE
00y4aloUMMHCST YMEHUSIMH TPOBOJUTH KOCBEHHBIE H3MEpPEHUs, HMCCIEAO0BaHUS
3aBUCUMOCTEH (PUM3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yAENA€TCS PELIEHUIO PACUETHBIX M KAaYECTBEHHBIX
3ana4. IIpu 3TOM Ay1d pacy€THBIX 3a/1ad NPUOPUTETOM SIBISIOTCS 3a7auyd C SIBHO
3aJlaHHON (PU3HYECKON MOJEIIbIO, O3BOJIAIOIINE IPUMEHATh H3YUYE€HHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaK U UHTETpUpYysd 3HAHMS U3
pa3HBIX pa3nesioB. /[ KaueCTBEHHBIX 3ajlay MPUOPUTETOM SIBIIIOTCS 3aJaHus Ha
0oObsSICHEHHE MPOTeKaHUs (U3UYECKUX SIBJICHUW W MPOIECCOB B OKpYXKaromIieH
KU3HU, Tpelyrone BbIOOpa (U3MYECKONM MOJENM [Js CUTyalud HPAKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k marepuanibHO-
TEXHUYECKOMY OO€CTIEUeHUI0 Y4eOHOTro mpoliecca 0a30BbIA YpPOBEHb Kypca
¢bu3UKHM HA YPOBHE cpesHero o0iiero o0pa3oBaHus HOMKEH U3yUaThCs B YCIOBUIX
NPEeIMETHOTO KaOWHeTa (U3WKW WIM B YCIOBUSX HHTCTPUPOBAHHOTO KaOHWHETa
PEeIMETOB €CTECTBEHHO-HAYYHOTo Iukia. B kabuHeTe (PU3MKK MOHKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHUE JJIS BBINIOJTHEHUS YKa3aHHBIX B
nporpaMmMe mo (pU3MKe YUCHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
o0opynoBaHuE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIIMIIOM MUWHUMAJIbHOW JOCTATOYHOCTH M OOECICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3MKE KIFYCBBIX JEMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHHUH W MPOIECCOB, OMIUPHYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pynOBaHWE I YYEHUYECKHX MPAKTUYECKUX padoT
dbopMupyercst B BuAe TEMAaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaThdeckue KOMILUIEKTHI
71a60paTOPHOTO O0OOPYNOBAHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH TEIIMH U3YUeHUsI (PU3UKHU B 00I111eM 00pa30BaHUU SIBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYyYarOIIUXCS K HaydHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE IMPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHHUS C HCIIOJIB30BAaHUEM
bu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O PoiW (PU3UKH IJIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl 00ecreyrmBaeTCsl PEUIeHUEM CIEAYIOIUX 3a7ay B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e MpUOOpETEHHE CUCTEMBl  3HAHUMU 00 o0uux  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3HKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUHM B TMPUPOAE M I HPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIOCOOOB pEHIeHUS pPAa3IUYHbIX 3aJady C SBHO 3aJlaHHOMN
¢uznuecko MOJENbI0, 3aJad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GuU3NUeCKOl MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB U MPHUHIUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMHU CaMOCTOSITEIBHOIO IUIAHWPOBAHMS M TPOBEICHUS
du3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HHTEpIpeTalud HHGOpMAaIINH,
OTIpeJIeNICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBMM /JI Pa3BUTHS YMEHUHN MPOEKTHO-UCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha ypOBHE CPEAHETO OOIIETO
obpazoBanus otBoauTcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HE/CNIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TNepedeHb J1abopaTopHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYUTENb JieNaeT BHIOOD
NpOBEJICHUs JIa0OpaTOPHBIX PAOOT W ONBITOB C YYETOM WHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOI' O O3HAHUS

®usuka — Hayka o npupone. HayuyHble MeTOABI MO3HAHUA OKPYXKAIOLIErO
mupa. Ponp »3KcnepuMeHTa U TEOPUM B IIPOLECCE IIO3HAHUS IPUPOJBL.
DKCHepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBICHUUA M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (HOPMHPOBAHMU COBPEMEHHON HAYYHOM KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBeile M UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBvxkeHHEe. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUIKEHUS.
Cucrema orcuéra. Tpaekropusi.

ITepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOCKIMH Ha OCH CHCTEMBl KOOPIWHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpPsSMOJUHEHHOE IBrkeHHe. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH W TepeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHOe najieHne. Y CKopeHrne CBOOOTHOTO A ISHUSI.

KpuBonuneitnoe  nBmxkeHue. J[BMKEHHME  MAaTEpUaIbHOW  TOYKM IO
OKPYKHOCTH C IOCTOSSHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAA
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD,
JIBH>KEHUE CHAPSIOB, LIENTHBIC U PEMEHHBIE NIEpEaaYH.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, WILTIOCTPALUSI KHHEMAaTUYECKUX XAPAKTEPUCTUK
JIBUKEHUSL.

[IpeoGpazoBanre NBMKEHH C MCITOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBrkeHust Tesna, OPOIIEHHOTO MOJ YIJIOM K FOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

HanpagneHnne ckopocTy pu IBUKEHHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomvi

N3yuyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LEIBIO ONPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHHUS MEXAY NYTAMH, MPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU TMPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydenune nBUKEHMS 1IApUKa B BA3KOUW )KUJKOCTH.

Nzyuenue aBrkeHus Teaa, OpOIeHHOTr0 TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocurenbHOocTH  T'aymmmiies.  IlepBeii 3akoH  Hprorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akon Hprotona
JUIsl MaTepuaabHON TOuku. TpeTtuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Ttsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoybxeHus!, kauenusi). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenasHOE U BpamiaTeabHOE IBIKEHNE a0COIIOTHO TBEPAOTO TEA.

MoOMEHT CcHJIbI OTHOCUTEIBHO OCH BpamieHus. I[lnedo cunbl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOMCTBA M MNPAKTHUYECKOE NPHUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBnenue uHepLuu.

CpaBHeHUE Macc B3aUMOJIEHCTBYIOLIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIiuu.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

YcnoBus paBHOBecus TBEPAOTO Teyia. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMalum.

HUccnenoBanue yclioBU pPaBHOBECHS TBEPAOTO TeJlld, HMEKOLIET0 OCh
BpalIeHUsI.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MaTEpHaTIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTH CHITHIL.

Kunernueckass sHeprusi mMarepuajbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
neopMUpoBaHHONW  TpYykuHbL.  [loTeHUManbHasT  SHEprus  Tejaa  BOJHU3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnpanbHple W HEMOTEHIMAJIBbHBIC  CHJIBL. CBs3b  paboTHI
HETMOTEHIIMABHBIX CWJI C HM3MEHEHHEM MEXaHUYECKOW JHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXEHUE.

[Tepexo moTeHIIMALHON YHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsl

N3yuyenue aGCONOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3MEHEHUEM MEXaHUYECKON dHEPTruu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHas pu3uKa U TepMOIMHAMHKA

Tema 1. OcHo6bl MOIEKYNAPHO-KUHEMUYECKOU MeopUl

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapaktep ABUKCHHUS W
B3aMMO/JICMCTBUSI YacCTHI[ BenlecTBa. MoOJIeNM CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPIIBIX TEJI U O0OBICHEHHE CBOMCTB BeIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pasmepsl Mosiekyi. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens wupeanbHoro rasza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISAPHO-
KMHETUYECKOW TEOpUM HJACATBHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mmepa
CpeoHEW KWHETUYECKOW SHEPTUM TEIUIOBOrO MBWXEHHS dactui rasza. [llkama
temrieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MenaeneeBa—KitaneipoHa.
3akoH [lanproHa. M30omponeccsl B UACATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BeliecTBa, (Gororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 110 TUGPY3UH KUIKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita IlTepha.

OnbITHI, JTIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS UJCANbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsl

Onpenenenue mMacchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy MAPAMETPAMU COCTOSHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmonuHamuueckass cucremMa. BHYTpEeHHsISI SHEPTUs TEPMOJUHAMUAYECKOU
CUCTEMBI U criocoObl e€ m3MeHneHnusa. KonudecTBo TemioTsl U padoTta. BHyTpeHHSs s
JHEprus  OJHOATOMHOIO  MJACAJbHOro  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIydYeHHUE. Y IeJIbHAsl TEIUIOEMKOCTHh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mpomecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJWHAMHKHU K wu3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MpOLIECCOB B MPUPOJIE.

TermoBele  MamuHbl.  [IpuHIUNBI ~ AEWCTBHUS ~ TEIUIOBBIX  MAIIIWH.

[IpeoGpa3oBanus >HEPrUM B TEIUIOBHIX MamuHax. KoaddummeHT mone3Horo
neucTBus TermaoBord mamuHbl. [lukn Kapro m ero xosdduimeHT moJie3HOTro
NeHcTBUS. DKOJOTUUECKUE MPOOIEMbI TETIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE [MPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MPU COBEPIICHUU PaOOThI: BBLIET
npoOKK U3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3[yXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH dHEPTHUH (TEMIIEpaTyphl) Tejla IPH TeIUIonepeaaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayxa (ONBIT € BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CrOPaHMsl, PEAKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsi

N3Mmepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanusa eeuyecmea. Pazoewvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarus. Vcrapenue u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3ayxa. HacelmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u aMmopHbie Teiaa. AHM3OTPOIUS CBOMCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMmeHHble Marepuainbl. [lnaBnenune u
KpUCTaJu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHEeHUE TEIIIOBOTO OaaHca.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenve npu noHUKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHusl U TUIaBIICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoB.

Yuenuueckuu skcnepumenm, iabopamopHuie pabomoi

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO31YyXa.

Paznen 4. DiekTpoaMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpu3auusi Teia. OJEeKTpUdeckuil 3apsia. JIBa Buaga dSIEKTPUUECKUX
3apsiioB. [IpOBOJNHMKHY, OUAJAEKTPUKU W MOJYHIPOBOJHHMKU. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsnoB. 3akoH KynmoHa. To4edHBIN 3JIEKTPUYECKUAN 3apsil.
Onektpuueckoe 1mone. Hanpspk€HHOCTH  3nekTpuueckoro mojs.  [IpuHuun



CYIIEpHO3ULMU DIIEKTPUYECKUX TMOJIeU. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUECKOTO
TOJISL.

Pabora cun  anexkrtpoctatmueckoro  mons.  llorenmuman.  Pa3HocThb
NOTEHIUAN0B. IIpOBOAHMKM U JUAJIEKTPUKU B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOT0 KOHIEHCATOpA.
DHepPrus 3apssKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTHYECKasi 3allliTa, 3a3eMJICHUE JJIEKTPONpHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIMII IEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOIIAN
IUJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsl

N3Mmepenue 35eKTpoOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoanunstii Inekmpuueckuii moxk. Toku 6 paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSA CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixxenue. 3akon OMa 17151 ydacTka Ieu.

DNEKTPUYECKOE COIMPOTHBIECHUE. YAEIbHOE CONPOTUBIECHUE BELIECTBA.
ITocnenoBarenbHOE, apalIeIbHOE, CMELIAHHOE COCTMHEHUE IPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIAsl CUJIa U BHYTPEHHEE CONMPOTHUBICHUE MCTOYHHMKA TOKA.
3akoH Oma JJ1s1 TOJTHOM (3aMKHYTOM ) AiieKTprudecKoi nenu. KopoTkoe 3aMbIKaHHeE.

DONEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPIBIX  METaJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpax W  pacIiulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOLUALNSL. DIIEKTPOJIN3S.



DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckre yCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA TUOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMIPSIKEHUS.

3aBUCUMOCTh CONMPOTHUBJICHUS ITUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IM TOMIEPEYHOI0 CEYEHUSI U MaTepHalia.

CMmelanHOe COeIMHEHUE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABUKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COITPOTHUBIICHUSI METAJIOB OT TEMITEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTH BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsi

N3yueHne cMEaHHOro COEAUHEHNS PE3UCTOPOB.

N3mepenue 37eKTpOJIBMXKYIIEH CUJIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmronenue snextponusa.

MexnpeaMeTHbIE CBSI3H

Nzyuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMU MaTE€MAaTHKU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBS3aHHBIE C M3YYEHHEM METOOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHue CHUCTEMBl YpaBHEHUH, JHMHEWHas QYHKIUA,
napaboia, runepoosa, ux rpadUK U CBOMCTBA, TPUTOHOMETPUUYECKUE ()YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexannueckoe NBIKEHHE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHbI TEIUIONEpPE/Iaun, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
rajabBaHUKA.

l'eocpacghus: BNaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HUCIOJB30BAHHMEM MEXAaHHU3MOB,
y4€T TpPEHHS] B TEXHUKE, NOALIMIIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTATEIb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE HIIEKTPOnpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopBklL,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Paznen 4. DiiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomMazHumHan UHOYKYUs

[ToctossHHbIE ~ MarHuTHl.  B3aumopaelcTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOW WHAYKUMH. [IpuHIMO cynepno3uuuu
MAarHUTHBIX MOJiIeH. JIMHMM MarHuTHOM WMHAYKIMU. KapThHa JMHUNA MarHUTHOM
WHIYKUWHU T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe T0JI€ TPOBOJHMKA C TOKOM. KapThHa JnWHUNA WHAYKIUU
MAarHUTHOTO MOJI JUIMHHOTO MPSIMOIO0 TPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOKOM. OnbIT DpcTena. BzanmoeicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBiieHue. JBHKeHUE 3apssKeHHOM YaCTUIIbI
B OJHOPOJHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHre BIIEKTPOMAarHUTHOW WHAYKOWMH. [loTOK BEKTOpa MAarHUTHOM
WHIYKIUKU. OJIEKTPOJABIKYIIAA CHiIa HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mosie. ODIEKTPOJABIKYIIAs CUjla HUHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOUMHIYKIMU. OJEKTPOJBHXKYILAs  CUJa
CaMOWHTYKIIUU.

DHeprus MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEINU HJIEMEHTaAPHBIX
YacCTUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE DIEKTPOHHOTO ITyYKa MAarHUTHBIM T1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue AByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIMH.

[IpaBuiio Jlenna.

3aBUCHMOCTb AJIEKTPOABUKYIIEH CUIBI MHAYKIIMU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3ydeHre MarHUTHOTO MOJISl KATYIIKHA C TOKOM.

HccnenoBanue 1eCTBUS NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUNHblE KOJ1€0AHUSA

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIe€OaHUA.
"apmonnyeckue konebanus. [lepuon, wactora, amrumryaa u (aza koneOaHMIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTHUUYEeCKUH MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarensubiit  koHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIC KoOJIeOaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHHUYEeCKUMH U
ANEKTpOMarHuTHeIMA  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHUSs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaronmx KoueOaHUusX. BoIHYXIeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

Ilepemennbiii  TOK. CUHYCOMJAIBbHBIM NEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAUEHUE CWIbl TOKa U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada u MoTpeOICHUE IIEKTPUUECKON
SHEPIruMu. DKOJIOTMYECKHE PUCKHU IMPHU MPOU3BOJCTBE 3ANEKTpodHeprun. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTPOMCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUH JJIEKTPOIIEpEeIay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KoJieOaTEIbHONW CUCTEMbl (MPYKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3atyxaromux KojaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu mocienoBaTeIbHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIeKTporepeaayn.

Vuenuueckuui sxcnepumenm, 1abopamopHule pabomsi

HccnenoBanue 3aBUCUMOCTU MepUOa MajbIX KoJeOaHUil Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mepeMEHHOro TOKa B LEeNM W3  [OCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMACHUNIHbLE BOTTHbL

MexaHudeckue BOJHBI, ycioBus pacmpoctpaHeHusi. llepuoa. CxopocTb
pacnpocTpaHeHusi W JJjMHa BOJHBL. [lomepeuHble W MPOJOJIBHBIE BOJHBI.
Nurtepdepennus u qudpakius MEXaHMUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. Bricora Tona. TemOp 3Byka.

DNEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUS U3IYUYEHUS IEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHol BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, MOJIApU3alus, Tudpakius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana >M€KTpOMarHUTHBIX BOJIH. [I[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIUOCBSI3U U TENEBUAEHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTMKA B TEXHUKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacIpPOCTPAHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepennnu u nudpakimi MEeXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpa)KeHue,
IpesioMJIeHUEe, MoAspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuka

l'eomerpuueckas onrtuka. IIpsMonuHenHOE pacnpOCTpaHEHHUE CBETa B
ogHOpoaHoOu cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHusi cBera. [locTpoeHne m3oOpakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. ClnoxHbIM cocTaB Oesoro cera. LBer.

CobOuparome u pacceuBaromue JuH3bl. Tonkas naunH3a. DokycHoe
paccTosiHUE W OINTHYecKass cuia TOHKOW JuH3bL. [locTpoeHue uzoOpakeHUd B
COOMpAOIINX U paccerBaromux JMH3aX. DopMysa TOHKON JIMH3BI. Y BEIUYCHUE,
JaBaEMO€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKOMN ONTHKHU.

BonnoBass ontuka. WuTtepdepennuss cBeta. KorepeHTHblE HMCTOYHHKH.
VYcnoBus HaOM0OACHUS MaKCUMYMOB M MHUHUMYMOB B HHTEP(EPECHIIMOHHOM
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuronnas pemérka. YcioBue HaOI0OIEHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUH MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuuecknue ycTpoWCTBA M NPAKTHUYECKOE NPUMEHEHUE: OYKH, JIyna,
doToanmapar, NPOEKIMOHHBINA ammapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Ilemoncmpayuu

[IpssMonMHENHOE pacpOCTpPaHEHHUE, OTPAKEHUE M MPEJIOMIICHHE CBETA.
OnTudeckue mpudOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdhepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenue nqucnepcun cBeTa.

[TonyueHue criekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4enwue criekTpa ¢ TOMOIILI0 AUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBera.

Vuenuueckuu sxcnepumenm, nabopamopmule pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB U300pakKeHUH B JIMH3aX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI crielIHAJIBLHON TEOPUH OTHOCUTEJIBLHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MEXAHUKH. [TocTynarel
CIIEHUAIBHOW TEOPUU OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJIYJSA CKOpPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKpALIECHUE
JUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKOW YaCTUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILIbI. QHCPI‘I/IH
ITOKOA.

Pa3nen 7. KBanToBasi pusnka
Tema 1. dnemenmut K6AHM OGO ONMUKU
®otonbl. ®opmymna Ilnanka cBsi3u sHEPruu (HOTOHA C €r0 YaCTOTONH. DHEPrUs
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnbiThl A. I'. CToseroBa. 3aKOHBI
doToadpdexra. YpaBHenue DiHmTeriHa mis Gorodrddekxra. «KpacHas rpaHuiia

doTordexra.

JlaBnienue cBera. OnbiThl [1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texuuyeckue ycTpocTBa U MPAKTHYECKOE MPUMEHEHHUE: (GOTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

Hccnenoranne 3akoHOB BHeHero ¢oTo3ddexra.

Ceeroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHIL.
[Inanerapnas wmognens aroma. llocrymarsl bopa. M3nyueHwe u mnorsiouieHue
GbOoTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPTrUW Ha Apyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bosnbl ae bpoina. KopnyckyisipHO-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE Y BBIHYXJIECHHOE U3JIyYEHHE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJIHBI 1a3epa.

HaGmronenue TMHeYaThIX CHEKTPOB U3TyUEHHUS.

Jlazep.

Vuenuueckuui sxcnepumenm, iabopamopHule pabomsi

HaGmronenue nuueiyaToro cnekTpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTHI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuto  cocraBa
paavoakTuBHOro u3nydenusa. CpoiictBa anbda-, Oera-, ramMma-u3Iy4eHUs.
Brnusinue pagnoakTHBHOCTH Ha KUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hykinonnas mozens simpa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tormnsl.

Anbda-pacniazi. DNEKTPOHHBIH W TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsi3U HYKJIOHOB B sifipe. AnepHbie cuibl. Jlepekt macchl spa.

SnepHble peakuuu. Jlenenue u cUHTE3 €.

Anepnsiii peakrop. Tepmosimepubiii cuuTe3. [IpobiieMbl U MEPCIEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHbIe YacTUIIbI. OTKPBITUE MTO3UTPOHA.

MeTo1bl HAOMIOACHUS U PETUCTPALIMN SJIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3auMoiecTBUs. EnuHCcTBO hrzndeckoit KapTUHBI MUPA.

TexHu4eckne yCcTpoCcTBa U MPaKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Bunibcona, simepHbIil peakTop, aToMHas 6oMoa.

Ilemoncmpayuu

CUY€TYnK MOHUBUPYIOIINX YACTHLI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsl

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHoMuU. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BéznHoro neba. Co3Besnusi, sSipKhe 3BE3JbI, IUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConiHIIA W 3BE3L.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[HarpamMma «CHEKTpajdbHBIA KJIacc —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJIEIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIaBHOM MOCJIEN0BATEIbHOCTUH. BHYyTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIAEHUU U dBoMonnu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxenue m aBumkenne ConHoa B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHbIE OBIPBI B sApax
rajakTHK.

Bcenennas. Pacipenne Beenennoit. 3akon Xa66ma. Paz6eranue rajakTuk.
Teopus boneiioro B3peiBa. PenukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnrooenust

HaGmionenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
OPWIOXKEHUH I Onpe/iesieHus] MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, uranet, Mieunoro Ilytu.

O6o0maronee NOBTOpeHUE

Ponpr ¢usuku u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM c(epax NesaTeIbHOCTH YeOBEeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHON HAYYHOUN KapTHUHE MUpPa, POJib (PU3NUECKOU TEOPUH
B (OpPMHpPOBAHWU TPEACTABICHUA O (QUINYECKON KapTHHE MHUpPA, MECTO
¢u3znueckoi KapTHUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MATEMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBS3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pusmyeckas BEIMUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelmieHHE CHUCTEMBI yPaBHEHUN, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl U HMX MPOEKLIHWH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKK TMOAO00US TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpuveckue SIBICHUS B KUBOM MpUpOJE, KojeOaTelabHbIE
JNBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B XKUBOU MPUPOAE, IEUCTBHUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKOM PEHIETKH, CIEKTPAIbHBIM
aHaJu3.



l'eocpachusi:  MarHUTHbIE TIONMIOCAa 3€MJIM, 3aJ€XKH MAarHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JHHUM DJIEKTpONEpPENAd, TEHEPATOP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAA I€4b, pajap, PaguoONpUEMHUK, TEIEBHU30D,
anteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpazoBaHus (6a30BbIA YpPOBEHB) JOJKHO OOECHEUHUTHh TOCTHIKEHUE CIETYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro mpeameTa «Pu3uKay JOJKHbI
OoTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIleCcTBa, PacCIIMPEHUE >KU3HEHHOTO
OTBITa W OMbBITA JEATEILHOCTU B MPOIECCE pPealn3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb I'PAKIAHCKOHN MO3UIIMHM O0YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

yYMEHHUE B3aUMOJEHCTBOBATh C COLIMAIIbBHBIMU MHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOI U BOJIOHTEPCKOM €SI TENIBHOCTH;

2) MATPHOTHYECKOT0 BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOUIEHHWE K IOCY/apCTBEHHBIM CHUMBOJAM, JOCTHKECHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCIIE B
NESTENBHOCTA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOIO OYIyIIETO;

4) 3cTeTHYEeCKOr0 BOCTIUTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) Tpy10BOr0 BOCIIATAHMSA:

MHTEPEC K Pa3IUYHbIM cdepaM Mpo(ecCHOHATBHON NESITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3MKON U TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) 3K0JIOrHY€CKOr0 BOCIIUTAHUSI:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHME TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUM B OKPYKAKOILIEH CPEZIe HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHue OIbITa JIeATEeIbHOCTH SKOJOTMYEeCKOW HAMpaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) IEHHOCTH HAYYHOTO O3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTHM Hay4YHOW JesTeNIbHOCTH, TOTOBHOCTh B Mpolecce
U3y4eHHs  (U3MKKM  OCYHIECTBJISATH  MPOEKTHYID M HMCCIIEIOBATEIBCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/IbHbIE YHHBEPCATbHbIE yUeOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEJIEHO  (DOpMYyIUpOBaTh W aKTyaJIM3WpPOBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTIATh LENH JACSITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH HUX
JTOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PacCMaTPUBACMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B IEATEILHOCTH, OIICHUBATH COOTBETCTBUE PE3YIbTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSITEILHOCTH;
KOOPAMHUPOBATH W  BBHINOJNHATH pabOTy B  YCJIOBHSX  PeajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BHUBATh KPEATUBHOE MBIIIUICHHUE TIPU PEIICHNUHN JKU3HEHHBIX MPOOIIEM.
Ba3oBble uccienoBateabcKue qeiCTBUS:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATHSIMH U METOJaMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEAOBATENHCKON U MPOEKTHOM NIEATEIHHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHHs 3a7ad (PU3MUecKoro coaep)kaHus, MPUMEHEHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, MpPeoOpa3oBaHUI0O M NPHUMEHECHHI0O B PAa3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUN YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHY;

BBISIBIIATH TMPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJIM3HpPOBATh 3a1ady,
BBIJIBUTaTh THUIOTE3y €€ pEelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TMONYYCHHBIE B XOJE pEIIeHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3ZUPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHpPOBATH COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
JESTeILHOCTH, B TOM YHCJIE TIPH U3YYCHUU (PU3UKY;

JaBaTh OLEHKY HOBBIM CHTYAIIHSIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 10 (U3MKE B MPAKTHYECKYIO O00IacTh
KHU3HEICATSIIEHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTeH;

BBIJIBUT'aTh HOBBIE HJIE€U, IIPEIaraTh OPUTMHAIbHbIE MTOAXO0AbI U PELICHMS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ unopmanmeii:

BJIJIETh HABBIKAMM MOJy4YEHUs MHPOpPMALUU (PU3NYECKOTO CONEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEpIpeTalio MH()OpPMALUK Pa3IUYHbIX BUAOB U (opM
IPEACTaBICHHUS;

OLIEHUBAaTh JOCTOBEPHOCTh MH(POpPMALINY;

UCMOJb30BaTh  CpPeACTBAa  MH(POPMALMOHHBIX U  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HPrOHOMHMKH, TEXHHUKH OE€30IacCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pPa3NUYHBIX (hopmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
dopmy mpencTaBiIeHHS U BU3yaTH3aIiH.

KoMMyHHMKaTUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:
OCYILIECTBJISITH OOILIIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallud MW  CMsr4ath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSA C HCIOIb30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOM W WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBUU C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIVUHUPOBATH JEUCTBUA IO €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXAAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOECrO BKJIaJa M KaXKJIOIO y4YaCTHMKAa KOMaHIbl B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLCHUBAaTh HJEU C T[O3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYalUAX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

PerysiTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eilicTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATENIbHYIO JNESITEIbHOCTh B 00JACTH
GU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUS PACUYETHBIX M KadeCTBEHHBIX
3a/iay, TUTaH BBIMOJTHEHUS MMPAKTUYECKON pPaOOThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacHIMpATh paMKd y4eOHOTO MpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH e€ro, OpaTh Ha cebOs
OTBETCTBEHHOCTh 3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO JPYIUIHH B OOJACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, 3MOIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMH  TO3HABATEIBHOW  pediekcmr Kak  OCO3HAHUSA
COBEpIIAEMbIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu AJis OLIEHKU CUTYyalluu, BhIOOpa BEPHOIO
pelieHus;



YMETh OIICHMBAaTh PHUCKH W CBOCBPEMEHHO MPHUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W aApPTyYMEHTBI JPYTHMX TMPH aHAJINW3E pPe3yIbTaTOB
TESATSIILHOCTH;

NPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTHX IPH aHAJM3Ee pPe3yIbTaTOB
TESATEIHOCTH;

NpU3HABATh CBOE MTPaBO U IIPABO APYTHX Ha ONTHOKH.

B mporecce noCTHKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe i1 YPOBHA CPEIHEro oO0Imero oOpa3oBaHUS Yy 00 Yy4aromuXxcs
COBEPIIECHCTBYETCS OMOIMOHATHBIH WHTEIUICKT, TIPEIITOTaratoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CITOCOOHOCTh MTOHMMATh CBOE SMOITMOHAJIBHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBCJCHHME, CIIOCOOHOCTh aJaliTUPOBAThCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
IPYTHX, YYUTBIBAaTh €ro NpPH OCYIIECTBICHUU OOIIEHHsS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIISATh HUHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kjacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKK B (POPMUPOBAHHUU
COBPEMEHHOM HAay4yHOM KAapTHUHBI MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UUYECKUX MOJICTICH:
MaTepHalibHas TOYKa, HHepIUaJbHAsl CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUAKOCTENM U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOECHHUS BELIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJMHEWHOE
JBIDKEHHE, CBOOOJHOE TAJEeHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBue Tel, Auddy3usi, OPOYHOBCKOE NBHXEHUE, CTPOCHUE KUIAKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKCHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCALUs, IJIABJICHUE, KPUCTAIIA3ALMS, KUIICHHE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHNUE JABJICHUS T'a3a MPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKIY MapaMeTpaMu COCTOSIHMSI Ta3a B  M30Ipoleccax,
AIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHHUE, HCIOJIb3YS (PU3MUecKrue BETUYUHBI:
KOOpAWHATA, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca TeJa, CHia,
UMITYJIC Tela, KUHETUYECKash SHEpPrus, MOTCHIMAJIbHAs YHEPrusi, MEeXaHU4YeCKas
paboTa, MeXaHWYeCKass MOIINHOCTh, NPU OMHCAHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICT HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAYEHWS] U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIMUMHY C JAPYTUMU
BEJTMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEI W TEIUJIOBBIC SIBIICHMUS,
UCTIONB3ysl (U3MYECKHE BEJIMYMHBI: JaBJIGHHE Ta3a, TeMmIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUUYECKOTO JBMKEHUSI MOJIEKYJ, CPEAHEKBaApaTU4YHAas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, padora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHSI TEIUIOBOTO JIBUTaTessl; MpPH ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKUH CMBICT HCHOJIB3YEMbIX BEIWYHH, HX
00O3HAaUEHUs] W EJUHUIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYUHAM;

ONMCHIBATh U3YUECHHBIE 3JIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUUYMHBI: AJICKTPUUYECCKUN 3apsij,
ANEKTPUUYECKOE T0JIe, HAPSKEHHOCTH MOJs, MOTEHIHAN, pa3HOCTh MMOTEHIHUAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYCHUS M EIAUHUIIBI, YKa3biBaTh (OPMYIbI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATH (PU3MUYECKHUE TPOIECCHl M SIBICHUS, UCIONB3Yysad (PU3NUYECKUE
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHoro Tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHUS MEXAHWYECKOW OHHEPruM, 3aKOH COXPAHECHHS HMIIYJIbCa,
MPUHIHUIT CYNEPHO3ULUA CWJI, NPUHUUII PABHOMNPABUS HHEPUUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHMS BELIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW DHEPrUU TEIUIOBOTO JIBUYKEHUS MOJIEKYN C
a0COIOTHOM TeMIlepaTypoi, MEePBhIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPAaHEHUS
AJEKTPUYECKOrO 3apsana, 3akoH Kyinona, mpu 3TOM pas3nuyaTh CJIOBECHYIO
bOpMYyITHUPOBKY 3aKOHA, €r0 MATEeMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPAHULIbL,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC NPHUHIUIIBI  JICUCTBUS  MAallluH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBHUS UX 0€30MacCHOTO UCIIOJIL30BaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI MO MCCIECAOBAHUIO (U3UYECKUX SIBICHUN WU
MPOIIECCOB C HCIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MpPU 3TOM
dbopmynupoBath mpoOJeMy/3agady M = THUIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbBIC M3MEPEHUsT (DU3NUECKUX BEJIMYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO W3MEPEHHS W HCIOJIb30BaTh WU3BECTHHIC
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJOBAaTh  3aBHUCUMOCTH  MeXAy  (U3UYECKUMH  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh Pe3yabTATHl TOJTYUYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYHUH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNUS,

cobJro1aTh Mpapuia 0€30MacHOTO TpyJa MpPH MPOBEISHUM HCCICTOBAHUMA B
paMKax yd4eOHOTo JKCIEpUMEHTa, Y4YeOHO-HCCIICIOBATEIIbCKOW M TPOCKTHOMN
NESATeIbHOCTH C HUCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3a/JlaHHOM (DU3UYECKON MOJENbIo,
UCTIOJNB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBHS 3a/1auu
BbIOMpaATh (DU3UUYECKYI0 MOJEIb, BBIACHITh (PU3UUYECKUE BEIUYUHBI U (OPMYIIHI,
HEOoOXOUMBIE NIl €€ pelleHHs, TPOBOIUTh PACUYEThl M OIEHUBATH PEATbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BETUINHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHUECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCII0JIb30BATh Opyd  pelieHud  y4eOHBIX  3a/Jad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUU
¥ TIPEJICTABIICHUS Y4eOHON M HAYIHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MMOTy4aeMyto HH(HOPMAIIHIO;

IPUBOJUTH MIPUMEPHI BKJIaJIa POCCUMCKUX U 3aPYOCKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, OOBSICHEHHWE TIPOIECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHWS MO (U3WKE B IOBCEIHEBHOW >KU3HU
JU1sl obecriedeHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 30POBbSI U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh padoOTy TPYNIbl, PALUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJJAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE PacCMATPUBAEMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMECHHOM HAy4yHOM KapTUHbI MHUpa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW NEATEIIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] U3YYCHHBIX (DU3NUYECKUX MOJIECH:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCYHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO SiApa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3NYeCKue SBICHUS (MPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJEKTPOJMHAMUKHU M KBAaHTOBOW (DU3UKU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE IEHUCTBHUS TOKAa, B3aMMOJIECHCTBUE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKLUS, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JIBIDKYIIMMCS 3apsll, dJIEKTPOMArHUTHbBIE KOJeOaHUs U
BOJIHBI, MPSMOJIMHEITHOE PAacIpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTepdepennus, audpakuuMs W MOJSpU3alUig CBETa, JHCIEpPCUs CBETa,
doToanektpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAas M HCKYCCTBEHHAs

PaaMOaKTUBHOCTD;
ONKUCHIBATh U3YUYEHHBIE CBOWCTBA BELIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3IW4YHBIX  Cped) U

AJIIEKTPOMArHUTHBIC SIBIEHUSA (TIPOIECCHI), UCHOJB3Yyd (U3NYECKHUE BEITUYUHBI:
AJIEKTPUYECKUM 3apsii, CUJa TOKA, BJIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JICKTPOJABIDKYIIAs CHiia, paboTa TOKa,
WHAYKUMS MAarHuTHOrO IoJisA, cwia Amnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUUYECKOIO M MArHUTHOrO MOJIEM, MEPUOA M YacTOTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3aps] H CHjla ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAasl CHUJIa JUH3blI, IPU ONHCAHUU NPaBUJIBHO TPAKTOBATh (PU3MUECKUN
CMBICIT HCIIOJNB3YEMBIX BEIWYMH, WX OO0O3HAYCHWS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JIaHHYIO (HU3UYECKYI0 BEIUYHHY C JPYTHMH
BEJIMYMHAMU;

ONMUCHIBATh H3YYCHHBIC KBAHTOBBIC SBICHUS M IPOLECCHI, HCIOJb3YS
(du3nYecKue BETUYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUsd U UMIYJIbC (POTOHA, MEPUOJ NOTypacaga, IHEPTUsl CBA3U
aTOMHBIX SIJIep, MPU ONHUCAHUU TPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX OO0O3HAUEHMS] M EIMHUIIBI, YKa3blBaTb (DOPMYIIbI,
CBS3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMU,
BBIYUCIIATh 3HaUeHUE (DU3NYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3MYECKHE MPOLECCHl U SIBJICHUS, UCHOJb3Yyd (U3NYECKUE
3aKOHBI ¥ MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBHOIO U NapaJuIeIbHOIO
COCQMHEHUsI IPOBOJHUKOB, 3aKOH J[xoyns—JIleHna, 3aKOH DJIEKTPOMarHUTHOM
WHJIYKIUW, 3aKOH MPSIMOJIMHENHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME OWHIITEeHHa st doTorddexra,
3aKOH COXPAaHEHUs SHEPIUH, 3aKOH COXPAHEHMSI HMITYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsja, 3aKOH COXPAHEHUs MAcCOBOrO 4HMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Iph 3TOM pa3iuvarh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIpAKEHHE M YCJIOBHUS (TpaHUIbl, OO0JACTH)
PUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIs TPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIHCHIBATh M300paKEHHE, CO3/aBAaEMO€ IUIOCKUM 3epKayioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX W3MEPEHUN: IIPU 3TOM
dopmynupoBaTh mnpoOiemMy/3ajady M THUIOTE3y Y4eOHOrOo JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPECHHS] (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO M3MEPEHHS M HUCIOJb30BaTh HM3BECTHBIC
METOJbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3HYECKUX BEJIMYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHUH: MpPU H3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH
PE3YNbTATHl MOTYYECHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TAOIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOmroaTh MpaBuiia OE30MacHOTO TPy/la IPH MPOBEICHUH WCCIICIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEpUMEHTa, Y4YeOHO-UCCIIEeNOBATEILCKOW W MPOCKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB U JIaDOPATOPHOIO
000opyI0BaHNS;

pemaTth pacy€THhIE 3aJaud C SBHO 3aJaHHON (DU3MYECKOW MOJIEIbIO,
UCIOJNIB3YsI (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a9d
BBIOMpaTh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3HMUECKUE BEIUYMHBI U (POPMYIIBL,



HEoOXonUMbIe NIl €€ pelIeHHs, MPOBOJUTh PacyE€Tbl U OLEHUBATH PEATLHOCTH
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BETNYUHBI,

pelaTh KaYeCTBEHHbIE 3a7ja4i: BBICTPAUBATh JOTMYECKU HEIIPOTUBOPEUYUBYIO
LIETIOYKY pACCYKICHUW C ONOpOM Ha MU3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh Opd  pelieHud  y4eOHbIX  3aJad  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUU
U TIPEJICTAaBIEHUS YUeOHOM 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBAThH NOJy4aeMyt0 HHPOpMaIHIo;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX

YCTPOMCTB, pa3inuyaTh yCIOBUS UX O€30MaCHOTO UCIOJIb30BaHMS B TOBCEAHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3MKE B MOBCEIHEBHON >KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAaMU, JJIsl COXpAHEHUS 370POBbSl U COOIIOCHUS HOPM IKOJIOTHYECKOTO
IIOBEJECHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TIpyHIE C BBHIIOJHEHUEM pa3jIMYHBIX COLHMAIbHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TIpyHNbl, PALUOHAIBHO pACHpEnesaTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCT B HECTAHAAPTHBIX CUTYAlMSAX, aJ€KBATHO OLICHHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELLICHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne n/nt Konrpoabnsie | IIpakruyeckue
NMPOrpaMMbI Bcero oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. PU3UKA U METO/JIbl HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [JOK
11 ) 2
M3HEKA 1 METOAIE! HAYTHOTO HOSHAIA https://m.edsoo.ru/7f41bf72
Oobopynosanue Toukn
pocrta
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
Oobopynosanue Toukn
pocra
bu6mmoreka [JOK
2.2 7
flemanuica https://m.edsoo.ru/7f41bf72
Oobopynosanne Touxkn
pocra
bubnuoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Oobopynosanne Toukn
pocra
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KMHETUUYECKOM 9 1 bubnmoreka [JOK

TEOPUH

https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Touxkn



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

pocra

3.2 OCHOBBI TEPMOJMHAMUKHU 10 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Toukn
pocTa

33 ArperaTHsl€ COCTOSIHHSI BELIECTBA. 5 bubnnoreka [IOK

@dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Toukn
pocra



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

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
41 UICKTPOCTATHI 10 https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Touknu
pocta
42 [TocTosiHHBIM AIIeKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Touknu
pocta
Hroro mo pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

11 KJIACC

KonuuecTBo yacon DJIEeKTPOHHBbIE
HaumeHoBaHMe pa3ieioB U TeM uugpoBbie
Ne n/m P Konrtponbubie | IlpakTnuyeckue (ucbp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJAUHAMMUKA
11 MarnautHoe mnose. DIeKTpoMarHuTHas! 11 1 3 bubnuoteka [IOK
' WHTyKITUST https://m.edsoo.ru/7f41c97¢
Oobopynosanue Toukn
pocrta
Hroro no pazneny 11
Pazngen 2. KOJTIEBAHUSA U BOJIHBI
21 MexaHU4YeCKHE U 3JIEKTPOMArHUTHbIE 9 1 bubnnoreka [IOK
' KoJie0aHust https://m.edsoo.ru/7f41c97¢
Oobopynosanue Toukn
pocra
99 MexaHU4YeCcKHEe U 3JIEKTPOMArHUTHbIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
Oo6opynosanne Touxkn
pocra
bubmuoreka [IOK
2.3 10 3
Onritia https://m.edsoo.ru/7f41c97c
Oo6opynosanne Toukn
pocra
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJLHOCTH

3.1

OCHOBEI CIIEIaIbHOM TCOPUH
OTHOCHUTCJIBHOCTH

4

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
OobopynoBanne Touxkn
pocrta



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

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

. bubnuoteka [IOK
4.1 DNIeMEHTHI KBAaHTOBOM OINTHUKU
https://m.edsoo.ru/7f41c97c
Oo6opynoBanne Toukn
pocra
4.2 Crpoenue atroma bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

Oo6opynoBanne Toukn
pocta

bu6mmoreka [JOK

4.3 A S
TOMHO€ A1pO https://m.edsoo.ru/7f41c97c
O6Gopynosanue Touku
pocra
Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6mmoreka [JOK
1 7
5 DneMeHThl aCTPOHOMUU U aCTPOPU3UKH httos://m.edsoo.ru/7fA1C97c
Oobopynosanue Toukn
pocra
Hroro mo pazaeny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
61 Obobmarouee nosTopetne 4 https://m.edsoo.ru/7f41c97c
Oobopynosanue Toukn
pocra
Wroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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