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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usmke 0a30BOro ypoBHS Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHMs pazpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUM K pe3yibTaTaMm
OCBOEHHUSI OCHOBHOI 00pa30BaTeNbHOM mporpammbl, mpenactaBieHHbXx B OI'OC
COO, a Takxe c yuéroMm (enepanbHOl pabodeil MporpaMMbl BOCHHUTAHUSA U
KOHILIETIIMM TpernoAaBaHusi ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTelIbHBIX
OpraHu3aIUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mporpaMmbl 10 (U3MKE HAOpaBlIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAY4YHOM KapTHHbI Mupa oOydaromuxcs 10—11 knaccoB npu o0yueHuu
ux ¢u3ruke Ha 0a30BOM yYpOBHE Ha OCHOBE CHUCTEMHO-AESTEIBHOCTHOTO IMOJAXOJA.
[Iporpamma no gusuke coorBercTByeT TpeboBanusm ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, IPEIMETHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOYyYEHHs], a TaKKe
YUHUTHIBAET HEOOXOJMMOCTh pEaM3alid MEXKIPEAMETHBIX CBsI3el (U3uMKu C
€CTECTBEHHO-HAYYHbIMU Y4€OHBIMU IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE
e U3y4yeHUs: PU3UMKU Ha YPOBHE CpPEeIHEro obmero oopa3oBaHus, IUIAHUPYEMbIE
pE3yNbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METANPEAMETHBIE, IPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

« IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHS Kypca (U3UKU Ha 0a30BOM YpPOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYEHUS;

. coaepkanue yueOHoro npeameta « Pusnkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyHas B
KauyecTBE y4eOHOro MmpeaMera B MIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIAJ B CUCTEMY
3HaHU 00 okpyxKatomeM mupe. LIIKombHbIN Kype QU3NKH — CUCTEMOOOPA3yIOITHi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUN, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusznyeckoii reorpadueit u actpoHomuei. Micrnonb30BaHre U akTUBHOE TPUMEHEHHE
bU3MYeCKUX 3HAHUM OTIPEIEIISET XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYCHHS HOBBIX
MaTepHaJioB C 3aJlaHHBIMU CBOMCTBaMU W Apyrux. M3ydyeHue (U3MKA BHOCUT
OCHOBHOM BKJIaJi B (OpPMUPOBAHHE E€CTECTBEHHOHAYYHOW KapTUHBI MHUpa
oOyyaromuxcsi, B popMupoBaHue yMEHUN MPUMEHSTh HAyYHBIH METOJ| MO3HAHUS
MIPY BBIMIOJTHEHUU MU Y4EOHBIX UCCIICTOBAHHM.

B ocHOBY kypca pu3uku 11t ypOBHS CpeIHETO 00IIeT0 00pa30BaHuUs MOJI0XKECH
pAI “ael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBHMM C HEH Kype SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COACPKUT MaTepuall U3 BCeX pa3AesioB (PU3MKH, BKIIOYAET Kak



BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Marepual Kypca (QU3NKH
oObeaUHEH BOKpPYr (Qusmyeckux Teopuil. Bemymmum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEpHM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanusanus MpesrosaracT HCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMada (U3NYECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS
¢bu3uKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonou nanpaenennocmu. Kypce Gpusuku npeanoiaaraet 3HakoMCTBO
C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJOTUYECKUX MPUIOKEHHI U3YYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcss IMOCPEICTBOM BBEACHHUS AJIEMEHTOB
COJIep>KaHMsl, MOCBSIIEHHBIX SKOJOTMYECKUM MTPOOIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C PA3BUTHEM TEXHUKU W TEXHOJOTHH, a TaKkKe OOCYXKIeHHUs MpoOjemM
PaLMOHAIBHOTO IPUPOIONOIB30BaHUS U 3KOJIOTUUECKONW OE301MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOLIETo
oOpa3oBaHus ABISIIOTCS (pU3MUECKUE Teopuu ((POpMUpOBAHUE MPEICTABICHUN O
CTPYKTYype MOCTPOEHUSI (PU3NYECKON TEOpUHU, POJId (PYyHIAAMEHTAIBHBIX 3aKOHOB U
MPUHLUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/JIE, TPAHUIIAX IPUMEHUMOCTH
TEOPUH, AJIsl ONMUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOAX0A B Kypce (DU3UMKH peau3yeTcsi Mpexie
BCET0 3a CUET OpraHU3aIy YKCIIEPUMEHTATBLHOM JIeSITeIbHOCTH 00yJarommxcs. s
0a30BOro ypoBHS Kypca (U3MKH — 3TO HCIOIb30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B IPOrpaMme
no ¢usznke OoOBEAMHEHBI B OOIIMI CHHCOK YYECHHYECKUX NPAKTUYECKUX PalOT.
Boigenenre B yKa3aHHOM II€pedyHE Ja0OpaTOPHBIX pabdOT, MPOBOAUMBIX JUIS
KOHTPOJIS ¥ OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMH 00pa30BaTeNIbHOIO Mpolecca
UCXO/Is1 13 0COOCHHOCTEH MJIAHUPOBAHKS U OCHAICHUs KabuHeTa ¢pusuku. [Ipu sTom
o0ecrieunBaeTcs OBJaJICHHE OOYYarOIIMMHCS YMEHUSMU NPOBOAUTH KOCBEHHBIE
U3MEPEHHUSI, MCCIECOBAHUS 3aBHCHUMOCTEH (PU3MUECKHX BEIMYMH W TIOCTAHOBKY
OTBITOB TI0 MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yenseTcs peleHuIo pacyETHBIX U KaueCTBEHHBIX 3a/1ay.
[Ipu >TOM AJ1s1 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCA 33/1a4d C SIBHO 3aJJaHHOM
bu3MYeCKO MOJENbI0, TIO3BOJISIONIME TMPUMEHSTh W3YYEHHBIE 3aKOHBI M
3aKOHOMEPHOCTH KaK M3 OJHOTO pazfeia Kypca, TaK U UHTErpUpYs 3HAHUA W3
pa3HbIX pas3aenoB. 11 KaueCTBEHHBIX 3aJay MPUOPUTETOM SIBIISIFOTCS 3a/1aHUS Ha
OOBSICHEHHE TPOTEKaHUs (PUBNYECKUX SIBJICHUW M MPOIECCOB B OKPYKAIOIIEH



KU3HM, TpeOyromue BblOOpa (U3MYECKONM MOJAENU MJisi CUTyallud THPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmu GI'OC COO k MaTepraIbHOTEXHUYECKOMY
o0ecrniedyeHno yuyeOHoro mpoiecca 0a30BbIil ypoBeHb Kypca (DM3HKU Ha YPOBHE
cpenHero o6Omero o0pa3oBaHUS JOJDKEH HM3y4daThCS B YCJIOBHSIX HPEIMETHOTO
kaOuHeTa (GU3MKM WIM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr 0 IMKJIa. B kabuHere GU3UKK AOIAKHO OBITH HEOOXOIUMOE
n1abopaTtopHoe 000pyA0BaHUE JUIS BHIIIOJHEHUS YKa3aHHBIX B TPOTpaMMe 1o (pusnke
YUEHUYECKUX MPAKTUUIECKUX PadOT U JEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpallMOHHOE  00OpynoBaHHe (opMUPYETCI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B MporpamMme 1Mo (U3MKe KIIOYEBBIX JEMOHCTpalud s
UCCIICIOBAaHMSI ~ M3Y4YaeMbIX  SIBJICHHH M  MPOIECCOB, OMIMPHUYECKHX |
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGoparopHoe o00opynOBaHME [JIs1 YYEHHMUECKHX IPAKTHYECKUX padoT
(dopMupyeTcss B BUJE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEUMBACTCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOydarolmuxcs. TeMaTH4eCKHe KOMILIEKTHI
7a00paTOPHOTO O00OpPYAOBAHUS JIOJDKHBI OBITH TOCTPOCHHI HAa KOMILIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMH TIEJIIMH U3y4EHUs] PUZUKHU B 001IeM 00pa30BaHUU SBIISFOTCS:

- (QopMupoBaHWE HWHTEpPecCa M CTPEMJICHUS OOYYaIOIMUXCS K HAYYHOMY
U3YYCHUIO TIPHUPOABI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHE NPENICTABICHUNA O HAYYHOM METOJIEe TO3HaHUs U (HOpMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

« (opMHUpOBaHKE HAYYHOTO MHUPOBO33PECHHUS KaK PEe3yJIbTaTa U3YyUEHUSI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

- (opmupoBaHHEe YMEHHN  OOBACHSTH SIBJICHUS C UCTIOIH30BAHHEM

bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;
- QopMupoBaHUE TPEACTABICHUN O POl (GU3WKW IS Pa3BUTHS APYTHX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.
JlocTmkeHne 3TUX Iefield 00eCTIeYMBAETCSl PEIICHUEM CISAYIOMUX 3a1a4d B
mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPEIHETO O0Iero oOpa30BaHuUs:
+  MpUOOpEeTEeHHE CUCTEMbI 3HAaHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,

3aKOHAaX, TEOpHUSAX, BKIIOYAs MEXaHUKY, MOJEKYISpHYIO (U3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;



- (opmupoBaHue YMEHHMH TPUMEHSATH TEOPETUYECKHE 3HAHUA IS
OOBsICHEHUS (PUBNYECKUX SBJICHUM B TPUPOAE U Uil TIPUHITHS
MPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

« OCBOGHHE CHOCOOOB pEIICHUs pPa3IMYHBIX 337a4 C SBHO 3aJaHHOU
dusznyeckoil Mojenplo, 3anay, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3faHue Gu3NUeCcKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3a/a4H;

+ TOHUMaHWE (PU3NYECKUX OCHOB M TPUHIIMIIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

+ OBJAJCHHE METOJJaMU CAMOCTOSITENBHOTO IUIAHHUPOBAHUSA WU TMPOBEIACHUS
bU3MYEeCKUX JKCIEPUMEHTOB, aHAIM3a W HHTEpPHpeTanuu HHGOpMAINH,
ONpEICNICHNS] TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATA;

 CO3JIaHUE YCJIOBUH ISl Pa3BUTUS YMEHUU IPOEKTHO-UCCIEI0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanus otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipennaraemeiii B mporpamMme 10 (Qu3MKe MEpeUYeHb JTa0OPATOPHBIX U
MPAaKTUYECKUX pabOT SBISICTCS PEKOMEHJOBAHHBIM, YYUTENIb JIeJlaeT BBIOOP
MPOBENCHUsT JA0OpaTOPHBIX PAbOT M OMBITOB C YYETOM WHAMBUIYaAJTbHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOI'O IO3HAHUSA

®u3uka - HayKa o nnpupoae. Hayunbsie MeTOIbI MO3HAHUSA OKPYKAIOIIET0 MUPA.
Ponb 3kcnepumeHTa M TEOPUU B IPOLIECCE MO3HAHMS MPUPOJBI. DKCIEPUMEHT B
buzuke.

MonenupoBanue (pu3nuecKux sIBICHUNH M mpoueccoB. HaydHble THIIOTE3BI.
@u3nyeckre 3aKOHbl U TEOpUH. |'paHUlbl NPUMEHHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m mecto ¢uszuku B (HOpMHPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHxeHHE. OTHOCHUTETBHOCTb MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

ITepemelnienue, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAash CKOPOCTb) H
YCKOpEHHE MaTepUaIbHOM TOYKH, UX MPOCKIUU HA OCHU CHUCTEMbI KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE HBIKeHHE. ['paduku
3aBUCHUMOCTH KOOpPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH U IEpPEeMEIICHHUS
MaTepUaJIbHOM TOUKH OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHHe CBOOOIHOTO MaiCHUS.

Kpusonuneinnoe nBumxenne. J[BukeHne MaTEPUAIbHON TOYKH 110 OKPY’KHOCTH
C MOCTOSIHHOM MO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JINHEWHASI CKOPOCTb.
[Tepuon n wactora obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: CIHIAOMETP,
JBIDKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mojenb cUCTEMBl OTCUETa, WJUTIOCTpAIMs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOIBb30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpOIIEHHOTO IOJ YIiOM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus cBOOOAHOTO MaaeHHUS.

HamnpasneHnue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3ydyeHne HEpaBHOMEPHOIO ABUWIKEHUS C LEIBIO ONMPENECICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IYTAMH, MNPONIAECHHBIMU TEJIOM 3a
NOCJIENOBATEIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBuxkeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCcTH  ['anmuies.  IlepBeiii  3akoH  HprOTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepno3uiuu cui. Bropoit 3akon HeroToHa 11
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 1UIs1 MaTeprabHbIX TOYEK.

3akoH BcemupHoOro TtaroteHus. Cuna Tskectd. llepBag kocMuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (Mokosi, CKoJibXeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIBKEHUSI U cuia TpeHus nokos. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS IPU IBUKEHUU TEJa B AKUJIKOCTH WIIN Ta3e.

[ToctynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MoMeHT cuibl OTHOCUTEIBHO OcH BpameHus. I[limedo cuibl. YcinoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MNOALIMIHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

Nsmepenue cu.

CrioxeHune Cuil.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMaliui.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YHPYTOCTH, BO3HUKAIOIIUMX B MPYXKUHE U
pE3NMHOBOM 00pasiie, OT uxX JAehOpMaIIHH.



HccnenoBanue ycinoBUM paBHOBECHS TBEPAOIO TeJld, HMMEIOIIETO OCh
BpaLlCHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuke

Nmnynbec maTepuanbHOM TOUYKM (Te€ja), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHHE UMITyJIbCa Telld. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass sHepruss MaTepHaTbHOM TOYKU. TeopemMa 00 W3MEHEHHH
KUHETUYECKOU IHEPTUU.

[TorenunanbHas SHEPTHSL. [TorenunanbHasg 3HEPTUS YIIPYTO
nehopMUpOBaHHOM NIPYKUHBI. [loTeHIManpHas SHeprus Tenna BOJU3HU MOBEPXHOCTH
3emu.

[ToreHupanbHble W HEMOTCHIMAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HENOTEHIHAIBHBIX CUJI C K3MEHEHUEM MEXAHUYECKON IHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHSI MEXaHUYECKON DHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre ycTpoMCTBa M IIPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEeHIIMATBHOM YHEPTUA B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenune abCONIOTHO HEYIPYroro yjaapa ¢ MOMOIIbIO JIBYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEPIHH
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MousiekyasipHasi pu3uKka 1 TEPMOAUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSL YACTHUIl BelIeCTBA. MoJaenu CTpOEHHsS Tra30B, JKUAKOCTEH U
TBEPJBIX TeI U OOBSICHECHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeliei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [TocTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. [llkama temmneparyp
[enscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHOKUHETUYECKOM
TEOpUH WACAIBHOTO Tas3a. AOCONIOTHAas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW DHEPTHM TEIUIOBOIO JABMXKEHHMs yactul raza. lllkama temmeparyp



KensBuna. ['a3zoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
JanpToHa. 30mpoiieccrl B HACATBHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBiIeHre U3OMPOIECCOB: U30TEPMA, U30X0pa, 300apa.

TexHudeckre YyCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BemlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAOIIINE CyLIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aMMOJECHCTBUA.

Mojenb, WILTFOCTPUPYIOLIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCYya.

OnbITel, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSIHHS HWJICaJbHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenue macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPECHUH
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXK1y TapaMeTpaMy COCTOSIHUSL pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepmoanHamMuueckass cucTeMa. BHYTpEHHsSE dHEpPrusi TEPMOJIWHAMUYECKOU
CHUCTEMBI U CIocoObl €€ n3MeHeHusl. KoaudyecTBo TemnoTel U padoTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  MAECAJbHOrO  raza. Buasl  Temonepegayu:
TEIUIONPOBOJIHOCTh, KOHBEKLMS, U3IyUYCHHUE. Y IelIbHAsA TEIJIOEMKOCTh BELIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[Tonstne 006 amuabatHoMm mporecce. llepBbIii 3aKkOH TEPMOJIUHAMHUKH.
[Ipumenenre mepBOro 3akoHAa TEPMOJMHAMHKU K H3ompoieccaMm. [ 'padudaeckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MPpoIeccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpyUHUOMIBI  JEUCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi SHEepruM B TEIUIOBBIX MamuHax. KospduuueHT moae3Horo
nerictBusl TeruoBo MamuHBL [lukn KapHo m ero ko3¢ @UIHMEHT IOJE3HOTrOo
JENUCTBHUA. DKOJIOTHUECKUE MPOOJIEMBI TETUIODHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHME: JBUIaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPTHHM Tela TPH COBEPIICHUH PAOOTHI: BBIIET
MpoOKM W3 OyTHUIKM TON JEUCTBHEM CKATOTO BO31yXa, HarpeBaHue 3¢upa B



JATyHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPAIINS).

N3MeHeHne BHyTpeHHEH dHEpruu (TeMIiepaTyphl) Teja IIpHu TeIionepeaaye.

OneIT Mo aanabaTHOMY PaCHIUPEHUIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu mapoBoit TypOWHBI, ABUTATEIISI BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwgecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCONIOTHAA U
OTHOCHUTEIIbHAA BJIAXKHOCTH BO3ayxa. HachellleHHBI mnap. YaenbHas TemiuoTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEpATyphl KUTICHUSI OT JIaBJICHHS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. Kuakue kpuctamibl. CoBpeMeHHblEe MaTepuaibl. [lmaBneHue u
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasneHus. Cyoaumanus.

VYpaBHeHue TerioBoro danaHca.

TexHuYecKre YCTPOWCTBA M MPAKTUUECKOE IPUMEHEHUE. TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU IOJYYEHHUSI COBPEMEHHBIX MaTECpHUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu moHMKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Paznen 4. DinekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3aLMS TeN. DICKTPUUECKUM 3apsil. J(Ba BUIa SIEKTPUUYECKUX 3apsiI0B.
[IpoBomHWKM,  JOUANEKTPUKHM U TOJYNPOBOJAHUKU.  3aKOH  COXpaHECHUS
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 35eKTpUUECKUN 3apsi.
Onektpuueckoe Tnone. Hanpspk€HHOCTh  anekTpuyeckoro mnodist.  [IpuHnwmn
CYIIEPIIO3ULIMN DIIEKTPUYECKUX MOJIEH. JIMHUM HanpsyKEHHOCTH DIIEKTPUYECKOTO
IOJIA.

Paborta cui snekrpocraruueckoro nois. [lorenunan. Pa3HoCTh MOTEHIIMATIOB.
[IpOoBOIHMKM W AUANEKTPUKH B JJIEKTPOCTATHYECKOM moJtie. Judnexkrpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHeHcaTop. DIeKTpOEMKOCTh IJIOCKOIO KOHJZIEHCATOpA.



DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

TexHuyeckne yCTpOWCTBA U MNPAKTUYECKOE NPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEl.

[TpoBOJHUKH B AEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTB 3IEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOPA OT ILTOMIaAH IIJIACTHH,
PACCTOSIHUS MEXy HUMHU U JUAICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3Mepenne 35eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUSA SJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH JDkoyng—Jlenua. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DJNIEKTPOJIBUXKYILAasi CUJla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3akon Oma 15 TOJTHOM (3aMKHYTOM) 3iieKTpudeckon 1enu. KopoTkoe 3aMbikaHUeE.

OJNIeKTpOHHAasT  MPOBOJMMOCTh  TBEPJBIX  METAIOB.  3aBUCUMOCTH
CONIPOTUBJICHUSI METAJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobGcTBeHHas U npuMecHast MPOBOJANUMOCTh
MoJTynpoBoAHUKOB. CBoicTBa p—Ti-niepexoza. [1oaynpoBoHUKOBBIE PUOOPHI.

ONeKTpUYEeCKUM TOK B  pacTBOpaX M pacijlaBaXx  d3JIEKTPOJHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIeKTpUUeCKU TOK B Ta3zaX. CaMOCTOSITEIbHBIM M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIIEpPMETP,
BOJILTMETpP, PEOCTAT, HCTOYHMKU TOKA, AJIEKTPOHArpeBaTesbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/,
TEPMHUCTOPHI B POTOPE3IUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu



W3mepenue cuiibl TOKa U HapsKEHUsI.

3aBUCUMOCTb COIIPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJAHUKOB OT JUJIMHBI,
IUIOIIA/IU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOEe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHue dneKkTpoABmKylen cwibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psaa 1 IpOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yueHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 31eKTpOABHKYIIEH CUIIbl MCTOYHUMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anexTpoiusa.

MeknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢uzuku 6a30Boro ypoBHs B 10 Kiacce oCylecTBISIETCS C
Y4ETOM COJIEpPKATENbHBIX MEXKIPEAMETHBIX CBS3€H € KypcamMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

MeoicnpeOomemnuvle noHsamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOTO
NO3HAHMS: SIBJIEHUE, HAyyHbIM (akT, rumoresa, (u3MyUeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUH, IMHEWHAsd (PyHKIIUS,
napabona, runep0oia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe IBIKEHHE B XKMBOW mpupoje, auddysus, ocmoc,
TEMJI000MEH >KUBBIX OPraHU3MOB (BUIbI TEIJIONEpPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U ra30B,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JUCCOLMAIMS,
raJibBaHUKA.

l'eocpagus: BnaxHOCTH BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE JBUKEHUH C HCIOJIB30BAHHEM MEXaHH3MOB,
y4éT TpEHUs B TEXHHUKE, MOJIIMWIIHUKY, HCIOJb30BaHUE 3aKOHA COXPAHEHUS
UMIyJbCa B TEXHUKE (pakeTra, BOJOMET M Jpyrue), IBUTrATElb BHYTPEHHETO
CrOpaHus, mnapoBas TypOHHA, OBITOBOI XONOAWIBHUK, KOHJIULUOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHWCJIE HAHOMATEpUaJOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpHUOOpOB,



KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTeIbHbIC puOOPBHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3nen 4. JinekTpoAnHaAMHKA

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUA

[TocrosiHHBIE MarHUTHL. B3auMoaeicTBUE NOCTOSIHHBIX MArHUTOB. MarHuTHOE
noJsie. BekTop MarHuTHOM UHAYKUWU. [IpUHIUI Cynepno3uuy MarHuTHBIX TOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapTWHa NWHWI MarHUTHOM WHAYKUHAHW TOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1ojie TPOBOJAHMKA C TOKOM. KapTuHa JWMHUM HMHAYKIUU
MAarHuTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJAHUKA M 3aMKHYTOTO KOJBIEBOTO
POBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzauMoaencTBiue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuina JlopeHua, €€ MOayJib U HanpasiieHUE. [[BH>keHUE 3apsiKEHHON YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel JlopeHiia.

SIBiieHME BNEKTPOMArHUTHOM WHAYKUMHU. [lOTOK BEekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOABMIKYIIAS CUjla WHAYKIMUA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe TmoJie. IDIEKTPOABIKYIIAs cCujla HHAYKIUUA B
POBOJIHUKE, TBHXKYIIEMCS TIOCTYMATENHHO B OJTHOPOJHOM MAarHuTHOM TIOJIE.

IIpaBuino Jlenna.

NuaykTUBHOCTB.  SIBJIECHME  CAMOMHIYKIMU. OJEKTPOJABWXKYIIAs  CHJIA
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: TTOCTOSHHBIC
MarHuThl, JJICKTPOMArHUThI, DJEKTPOJBUIaTelib, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.

JIuHUM UHIYKIIUM MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.



3aBUCUMOCTD JJICKTPOJABIKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH H3MEHEHUs
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3ydeHne MarHuTHOIO I0JIA KaTYIIKH C TOKOM.

Hccnenoanne eMCTBHS NOCTOSIHHOTO MarHATA HA PaMKY C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

KonebGarenbnass  cuctema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
l'apmonunueckue konedanusi. [lepuon, wactora, ammutyga U (asa koneOaHuil.
[IpyXuHHBIA MaATHUK. MaTeMaTUYECKUM MAasTHHUK. YPaBHEHUE TAPMOHHYECKUX
kosnebanuil. [IpeBpalenue 3Heprun Npyu rapMOHUUYECKUX KOJICOaHUSIX.

KoneOarenbubiii koHTYp. CBOOOJIHBIE 3JIEKTPOMArHWTHbIE KojeOaHUs B
UICAJIbHOM KOJIEOATETbHOM KOHTYpE. AHAJOTUsi MEXAY MEXaHUYEeCKUMU U
ANEKTPOMATrHUTHBIMU KoneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BbIHYX/IeHHbIE MEXaHUYECKUE
kosiebanusi. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUs.

Ilepemennpii  TOk. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JEHUCTBYIOIIEE 3HAYECHUE CHUJIBI TOKAa M
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U MOTPEOICHUE IEKTPUUECKON
SHEPIrUU. DKOJOTMYECKHUE PUCKH IIPU IMPOU3BOACTBE AEKTpo3Hepruu. Kyibrypa
HCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuueckrue yCTpOMCTBA U NPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUHN
3BOHOK, I'€HEPATOP MEPEMEHHOT0 TOKA, JTUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOaTeabHOW CHCTEMbI (NPYKUHHBIA WU
MaTEeMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne cBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3oHaHca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcminorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HAIIPSKEHUST OT BPEMEHU) IS
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocinenoBaTENIbHOM —COSAWMHEHHUH PE3UCTOPA, KATyLIKH
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Mopneinb TMHUY 3JIEKTpONEpeIayn.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

HccnenoBanue 3aBUCUMOCTH TMEPUOJIa MANbIX KOJEOAHWI rpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanue NepeMEHHOIO TOKA B LIETIH U3 MOCIEA0BATENIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YclIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJHBL [lomepedyHble W MPOJOJbHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHUSI AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BexkropoB E, B, V B anekTpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJH: OTPa)K€HUE, NMPEIOMJIEHHUE, MOJIspu3auus, Judpakius,
unTeppepeHius. CKopoCcTb JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckre yCTPONCTBA U MPAKTHUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas /IMATHOCTUKA B TEXHUKE W MEAMIMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebumromieecs Teo Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiinii MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGntogenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH H
4aCTOTOM KOJIeOaHMUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUsI.

Tema 3. Onmuxa

['eomerpuueckas onruka. IIpsMoIMHEWHOE pPacHpOCTPaHEHUE CBETA B
oaHOpoHOM cpene. JIydu cBera. ToueyHbId HCTOYHUK CBETA.

Otpakenne cBeta. 3aKOoHBI OTpaxkeHUs: cBeTa. [locTpoeHne M300pakeHHit B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHbI MPEIOMIICHUS cBeTa. AOCOIOTHBIN MMOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbIi Yroa MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus cBeta. CroxHbIi cocTaB Oesoro cBera. LIBerT.



Cobupatonue u paccerBaroniye JMH3bl. ToHKas inH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKasi cujla TOHKOM JuH3bI. [locTpoeHue n3o0pakeHuit B cOOMpAIONINX U
paccenBaroIMX JuH3ax. @opMyna TOHKOHN JIMH3BL. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass omnrtuka. WnaTepdepenmms cBera. KorepeHTHbIE HWCTOYHUKH.
Y caoBust HAOIIOIEHUS! MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE
OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus ceeta. JJudpakimonnas pemérka. Y cioBre HAOIIOACHNS TTIaBHBIX
MaKCUMyMOB TIpU TMaJCHUH MOHOXPOMATHYECKOTO CBEeTa Ha JU(PPAKITUOHHYIO
pPELIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, NPOEKIIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE pPaACIPOCTPAHEHUE, OTPAXKEHUE U IMPEIIOMIICHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHO€ BHYTpEHHEE OTpakeHue. Mozienb CBETOBOA.

UccnenoBanue CBONCTB M300paKeHUN B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

HaOnronenue audpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tonydenne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mMepenune nokaszaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

['panu1IBI MPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [IocTymaTsl crienuanbHOM
TEOPUU OTHOCHUTENBHOCTH: MHBAPHUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYYME,
IPUHLAI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpalIECHUE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C DHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKOM YaCTULIBI. DHEPIrus

ITOKOsI.



Paznen 7. KBantoBasi puzuka
Tema 1. Dnemenmol K6anmoeou onmuKu
®dotonnl. opmymna [1nanka cBsi3u sHEpruu POTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.
Otkpertre u uccnegopanue Gorodddexra. Onbitel A. I'. CToneroBa. 3aKOHBI

dotorddexra. Ypapuenue DitHmreitHa st Gororddexra. «KpacHas rpaHuina»
dboTorddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA W NPaKTHUUECKOE MNPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs! OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOU IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekTa.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pezepdopna mo paccesHUIO a -4acTHII.
[TInanerapnas Mmoaens atoMa. [Toctynarst bopa. M3nydyenue u nornomienue GOTOHOB
IIPU MEPEXO0JIC aTOMa C OAHOTO YPOBHS S3HEPTUU Ha Ipyroi. Buskl ciektpoB. CreKkTp
YPOBHEHN SHEPTUM aToOMa BOJOPOA.

BonnoBeie cBoiicTBa yactuil. Bosiabsl e bpoinsa. KopnyckyispHO-BOITHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYXJAEHHOE U3TyYeHHE.

TexHuuecknue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGumoienne muHeRvaThIX CleKTPOB U3IIyUEHUSI.

Jlazep.

Vuenuueckuii akcnepumenm, 1abopamopusie padbonivl

Habmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JO0Ka3bIBAIOIIME CJOKHOCTh CTpoeHUusl siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa mno onpeaenenno coctaBa paiuoakTUBHOTO
u3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usznydenus.  BuusHue
PaaMOAKTUBHOCTHY HA KUBbIE OPTAHU3MBI.

OTkpbiTHE TpOoTOHA M HeWTpoHa. Hykmonnas mozpens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.



Anbba-pacnag. ODIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnan. [amma-
U3JIydeHue. 3aKOH PaJuO0aKTUBHOIO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jleext macchl sipa.
Anepusle peakuuu. [lenenue u cuHTE3 A1€p.
Anepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOGraeMbl M MNEPCHEKTHUBBI
SAJIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.
OneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.
MeTop1 HAOIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.
OyHaamMeHTaNbHbIE B3auMOeiCcTBI. EqUHCTBO (hr3nueckoit KapTUHBI MHpa.
TexHuyeckre yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: TO3UMETpP, KaMepa
BunscoHna, siaepHslil peakTop, arToMHas 6bomoa.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTHL.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pasznes 8. JDiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTUS aCTPOHOMMHU. [IpuUKIagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMMH.

Bun 3Bé3qnoro neba. CosBe3mms, spKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTh. Mctounuk sHeprur CojHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. JlMarpamMma «CHEKTpaJIbHbIA Kjacc —
CBETHUMOCTB». 3BE31bl TJIaBHOM MOCJENOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIAaBHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3BooIMU CoyHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mnineunsiii [lyte — Hama [Manaktuka. [lonoxkenne u aBukenne ConHia B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpmoro B3pbeiBa. PeMKTOBOE M3MydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuueckue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN 71T ONPENICTICHUS TTOJI0KEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/usa CEeBEpHOIro MOMyIIApUs U IPKUE 3BE3bI.

Habmronenus B treneckon Jlynsl, mutanet, Mieunoro I1ytu.



O06o001maonee moBTOpEeHNE

Ponp ¢u3uMku © acTpOHOMHMM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHOM U 3THYECKOU chepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOIN Hay4HOUH KapTHHE MHUpa, POJb (PU3NYECKON TEOPHH B
(dopMuUpOBaHUYU MPEACTABICHUN O PU3NUECKON KapTHHE MUPA, MECTO (PU3UUECKON
KapTUHBI MUpPa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MTPEICTABICHUM
O MPUPOJE.

MexnpeaMeTHble CBA3M

Nzyuenune xypca ¢pusukm 6a3oBoro ypoBHsS B 11 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJIepKATEIbHBIX MEXKIPEAMETHBIX CBS3€M € KypcamMH MaTeMaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJ0B HAYyYHOTO
MO3HAHUS: SBJICHUE, Hay4dyHbId (akT, Tunoresa, ¢u3Myeckass BEIUYMHA, 3aKOH,
TEeOpUsi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, U3MEPECHUE.

Mamemamuxa: penIeHUE CUCTEMBI YPAaBHEHUI, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMH HA OCU KOOPAHMHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUN, TPU3HAKU TMOJ00US TPEYroabHUKOB,
OTpeIeNICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocusa: snexTpudeckue SBICHUS B JKUBOW MpUPOJE, KoJeOaTelbHbIe
JIBWXEHHUS B )KUBOM MPUPOJIE, ONTUYECKUE SIBICHUS B KUBOM MPUPOJE, ACHUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKHY, CIIEKTPAIbHBIN aHAIH3.

l'eoepagusa: MarHUTHBIC MOTIOCA 3EMIIH, 3aJIEKU MATHUTHBIX PY/I,
doTochEMKA 3eMHOM MTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonocus: JNWHUM IEKTPOIIEpEIayd, FEHEPATOP MEPEMEHHOTO TOKA,
AJIEKTPOABUTATEb, WHIYKIIMOHHAS T€Yb, pajap, pPaJAUONPUEMHHUK, TEJICBU30D,
anTeHHa, TenedoH, CBY-meub, NMPOCKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO TpenmeTa «Du3HMKa» Ha YpOBHE CPEIHEro OOIIero
oOpazoBanusi (0a30BBI YPOBEHB) MOJDKHO OOECIICUUTH JOCTIKCHUE CIICAYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3ybTaThl OCBOSHUS yd4eOHOTO IpenMera « PU3nKay TOJKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTb OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH TMO3UIIUENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM TICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIUPECHHE >XU3HCHHOTO
OTIBITA W OIBITA JCSITEIHLHOCTH B TPOIIECCE pPean3allid OCHOBHBIX HATMPaBIICHUN
BOCITUTATEIHHON JIEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxkaaHCKOro BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKITAHCKON TTO3UITMN 00YUYaIOIIETOCsS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOIIECTBA;

MPUHATHE  TPAIUIHUOHHBIX  OOIIEUYETOBEUECKMX TyMAaHUCTHYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIbHOCTh B HHTEpPECax TIPakIaHCKOTO
o0I1ecTBa, yuacTBOBaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

yMEHHUE B3aUMOCHCTBOBATH C COIMATBLHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM 1EATEbHOCTH;

2) MATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPHOTHU3MA,

IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHCJI€ B
NEATEIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3CTeTHYeCKOro BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHNE K MHUPY, BKJIFOYAs SCTETUKY HAYYHOTO TBOPYECTBA,
npuCyIIero pu3n4eckon HaykKe;



5) TpyaoBOro BOCHUTAHUS:

UHTEpEC K pa3audHbIM cepaM npodecCuoHANbHOU NEATeTbHOCTH, B TOM
YHCJIEe CBSA3AHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oynmymiel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 3K0JIOTHYeCKOr0 BOCTIMTAHUSI:

c(OPMUPOBAHHOCTh SKOJOTHYECKONW KYyJBTYpbl, OCO3HAHHE TJI0OATHEHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJTAHUPOBAHKE U OCYILIECTBICHHUE JECUCTBUM B OKPYKAIOIIEH CPElIe Ha OCHOBE
3HAHUS 1IeJIeH YCTOMUHUBOTO PAa3BUTHS YEIIOBEUECTRA;

pacuIMpeHue OImbITa JACSATEIBHOCTA HKOJOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) MEeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UYECKON HAYKHU;

OCO3HaHWE IIEHHOCTM HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B TIpoliecce
M3ydeHUs (DU3UKH OCYIIECTBIIATH MPOSKTHYIO U HCCIICOBATENBCKYIO ACATEILHOCTD
WHIUBUIyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSITeIbHO  (OpPMYJIMPOBAaTh W aKTyaJu3WpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENA MACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYDKCHHUS
BBISIBJISITH ~ 3aKOHOMEPHOCTM M MPOTHUBOPEYMS B  PaAcCCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMbl C YU4ETOM aHalv3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM €SI TEIbHOCTH;
KOOPJAVUHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYATIHLHOTO
Y1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue JeCTBHUA.
BJIAJICTh HAYYHOW TEPMHUHOJOTUEN, KIKOUEBBIMU MOHITUAMU W METOAAMHU
bu3nYeCKO HAYKH;



BJIa/I€Th HABBIKAMH y4EOHO-UCCIIEI0BATENIbCKON U IIPOEKTHOM JEATENBHOCTH B
o0nacTu (U3HUKH, CIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY
METOJOB pELIECHUs 3anad (PU3MUECKOrO COACpKAaHMsI, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B ITO3HAHMUS;

BJIAJETh BUIAMHU JICSITEIIBHOCTH 1O IMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIIpETAalliy, NpeoOpa3oBaHUI0 M IPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh TIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOIUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBAaTh IIOJYYEHHBIE B XOAE PEIICHHWS 3aJadd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aladyd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HaHMS MO (U3MKEe B MPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 001acTe;

BBIJIBUT'aTh HOBBIE UJEH, IIPEJIaraTh OpUTrHHAIbHBIE TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33Ja4H, T10IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQZICTh HABbIKAMM MOJTYy4YeHUs HHPOpManuu (PU3UYECKOTO COACpKAHUS U3
HMCTOYHMKOB pPa3HbIX THUIIOB, CAMOCTOSITEBHO OCYUIECTBISATh IOUCK, aHAJM3,
CUCTEMATHU3allMI0 U HMHTEpIpeTalrio MH(GOPMALUU Ppa3MdHbIX BHIOB U (HOopM
[PEICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh  CpeAcTBa  MH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHUU KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OPraHHU3alMOHHBIX
3aJ1a4 ¢ COOJII0IEHNEM TPpeOOBAHUN H)PrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpPaBOBBIX W 3TUYECKUX HOPM, HOPM HHGOPMALMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCTbl (DU3UYECKOTO COJAEpkKaHUS B pa3IMyHBIX (opmaTtax c
y4€TOM Ha3HaueHUs MHPOpPMAIMH U 1IeJIEBOI ayIUTOpUH, BBIOUPAs ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHHKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:
OCYIIECTBJIATH OOIIEHUE HAa YPOKaxX (PU3UKH U BO BHE-YPOUHOU JEATETHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud ®  CMATYaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJb30BAHHUEM
A3bIKOBBIX CPEJICTB;

NOHUMATh M HUCIIOJb30BaTh MPEUMYLIECTBA KOMAHIAHOW M WHIWBHUAYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI € yd&€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJIMHUPOBATh JEUCTBHUS MO €€ JOCTHKECHUIO: COCTAaBJISITh IUIAH JACHUCTBUU,
pacrupenenarTb pojau ¢ y4€TOM MHEHUM YYacTHHKOB, OOCYXIaTh pe3yibTaThbl
COBMECTHOU padoThI;

OLICHHMBATh KaYECTBO CBOETO BKJIA/1a U KaX/10I0 YYaCTHUKA KOMaH bl B OOIIUI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeuiaraTb HOBBIE TPOEKTHI, OLECHHWBAaTh WJAEH C IMIO3WIUU HOBHU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JAESITEIBHOCTh B 00JACTH
(U3MKK M aCTPOHOMHH, BBIBIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJSATh IUIAH PEIICHHS] PAcUYE€THBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBITIOJHEHUS NMPAKTUYECKOW pabOThl C YUETOM UMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsaTh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHUPOBATH €ro, OpaTh Ha ceosd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (DOPMUPOBAHUIO M TMPOSIBJICHUIO HPYAUIUMU B 001acTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJICKT:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBBIKAMHU  IIO3HABATEJIbHOM  pediekcun  Kak  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJbTaTOB H
OCHOBaHHI;

MCIOJIb30BaTh MPUEMBI pedIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpAa BEPHOTO
peuieHus;



YMETh OLIEHMBAaTh PUCKH M CBOEBPEMEHHO IIPUHHUMATh PELICHHA IO HX
CHWKEHUIO;

OPUHUMATh MOTHMBBI M apryMEHTHl JAPYIMX IIPpU aHAIU3€ pe3ybTaToOB
NEeSATENbHOCTH;

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJTOCTATK! U JIOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHTHl JAPYTHX IIPU aHAJIU3E PE3yJbTaTOB
NEeATEINbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nponecce A0CTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOrPAMMBI I10
¢usznke U1 ypoOBHA CcpeaHero obOmiero oOpa3oBaHHS Yy 00y4aroluxcs
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN UHTEJUIEKT, IIPEATIOIATr Ao
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOLIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAIBHOU c(ephl,
OBITh YBEPEHHBIM B C€0€;

CaMOpPETYJINPOBAHUs, BKJIKOYAIOLIErO0 CAMOKOHTPOJIb, YMEHHE INPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJEHHUE, CIIOCOOHOCTh aJaNnTUpPOBATHCA K
AMOIIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAOUIEH CTPEMIICHHE K JOCTHXKEHUIO LETU U
ycrnexy, ONTHMHM3M, WHULMATUBHOCTb, YMEHHE JIE€WCTBOBATH HCXOHISl M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONIEH COCOOHOCTh MOHMMATh 3MOLUMOHAIBHOE COCTOSIHUE
JOPYTUX, YYUTHIBATh €r0 IPH OCYLIECTBICHUU OOILIEHHSI, CHOCOOHOCTh K COUYBCTBHIO
U CONEPEKUBAHMIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOLLIEHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(OIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh HA TpPUMEpPax pojib U MecTo (U3MKA B (HOpMUPOBAHHUH
COBPEMEHHOW HAyYHOM KAPTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIbHOCTHU JIFOJIEH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS W3YyUYCHHBIX (U3NUYECKUX MO/IEIeH:
MaTepHualibHasi TOUKa, MHEPIHAJIbHASI CUCTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TEO,
WJICAUTbHBIN Ta3, MOJEIIA CTPOCHHS Ta30B, KUAKOCTEW M TBEPABIX TEJI, TOUYECUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKUX 3a]1a4;

pacno3HaBath (U3UUECKHUE SBJICHUS (MPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U



ANEKTPOJMHAMUKHN:  PaBHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBUKEHHE, CBOOOJHOE TMAJCHHE TEJ, JBWKEHUE I10 OKPYXHOCTH, WHEPIUS,
B3auMozeicTBue Tel, U Py3us, OpOyHOBCKOE IBUKEHUE, CTPOCHHE KUIKOCTEN U
TBEPIBIX TEJI, U3MEHEHHE O0BEMA TeNl MPHU HArpeBaHUM (OXJIAXKICHHUH), TEILUIOBOE
paBHOBECHE, MCHAPEHWE, KOHICHCALWs, IUIABJICHHE, KPUCTALIM3Alus, KUIICHUE,
BJIQ)KHOCTh BO3/lyXa, MOBBILICHUE IaBJICHUS I'a3a IIPU €ro HarpEBaHWH B 3aKPHITOM
COCYJIE, CBSI3b MEXY ITapaMETPaMH COCTOSIHMS ra3a B U30IIPOLIECCAX, dIEKTPU3ALINS
T€JI, B3aUMOJEHCTBHUE 3apsJIOB;

OMKCHIBATh MEXAHMYECKOE MIBM)KCHHE, HCIONIBb3Ys (PU3NUYECKHE BEITHMYMHBI:
KOOpAWHATA, IIyTh, MEPEMENIEHUE, CKOPOCThb, YCKOPEHHE, Macca TeJla, CHIIA,
UMITYJIBC TEJIa, KHHETUYECKAsl DHEPrus, MOTEHUNAJIbHAs 3HEPrus, MEXaHWYECKas
paboTa, MeXaHUYECKas MOIIHOCTb; IpPU OINUCAHUU TPAaBUIBHO TPAKTOBATh
(U3MYECKUII CMBICI HCHOJB3YEMBIX BEIMYMH, HMX OOO3HAUYECHHS W EIUHULBI,
HaxoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHMHY C APYTHUMHU
BEIMYMHAMU;

ONMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SBJICHUSA,
UCTONb3ysl (pU3MUECKHe BEJIMYMHBL: JaBJICHHE Ta3a, TemIepaTypa, CpeaHss
KMHETUYECKasi DHEPrusl XaOTUYECKOTO ABMIKECHHSI MOJEKYJ, CPEIHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOThl, BHYTPEHHsSI 3HEprus, pabora rasa,
KOA(QGUIUEHT TMOJIE3HOr0 JCHCTBUSL TEIJIOBOIO JBUTATeNs; MNpU ONUCAHUU
OPaBWJIBHO TPAaKTOBaThb (PU3MUYECKUII CMBICI HCIOJIb3YeMbIX BEJIMYMH, MX
000O3HAaUEHHs W EAWHMIIBI, HAaXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(pU3HYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAM;

ONMUCHIBATh U3YUYEHHBIE DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
ABJIEHUS (TPOILIECCHI), UCIOJIb3YSl (PU3MUECKHUE BEITUYMHBIL: JIEKTPUUECKUN 3aps,
JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1A, MOTEHIMAJ, PA3HOCTh IOTECHIIMAJIOB;
Opy ONUCAaHUU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HMCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHUs M EAUHUIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYHUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHl U SBICHUS, MCIONb3YysS (PU3NUYECKUE
3aKOHBI U MPUHIIMUIIBL: 3aKOH BceMHUpHOTO TAroteHus, I, II u IIl 3akonst HertoToHa,
3aKOH COXPAHEHHSI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUI
CYyNEPHO3ULINHA CHUJ, NPHUHIMII PABHOINPABUS WHEPUHUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHell KMHETUYEeCKOW HEPTUU TEIJIOBOTO JIBUXKEHHUSI MOJIEKYJ] C aOCOIIOTHOU
TEMIIEpaTypOl, IEpPBbII  3aKOH  TEPMOJMHAMMKH, 3aKOH  COXPaHCHMS
ANEKTPUYECKOrO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyarbh CIOBECHYIO
(OopMyJIUPOBKY 3aKOHa, €r0 MaTEMATUYECKOE BBIPAXKEHHE U YCIIOBUS (TPAHMULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLMIIBI IEWCTBHS MALLIUH, TPUOOPOB U TEXHUYECKUX



YCTPOMCTB; pa3inyaTh yCIOBUS MX 0€30MaCHOTI0 MCIOIb30BaHUS B TTOBCEAHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (PU3WYECKUX SIBICHUU H
MPOIIECCOB C MCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUH, TMPH HTOM
dbopmMmynrpoBaTh MpodIIeMy/3a/1ady U THIIOTE3y YI4EOHOTO AKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pyA0BaHUS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIIIECTBJISATH MPSIMbIE U KOCBEHHBIC M3MEPECHUS (PU3MUCCKUX BEIIMYWH, TIPH
ATOM BBIOMpPATh ONTHUMAJLHBIM CHOCOO W3MEPECHHS] W HWCIIOJIb30BATh W3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXKAY  (PU3MYECKHUMH  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHM, MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY,
(GUKCHpPOBATH PE3yIbTAThI MOJYUYCHHON 3aBUCUMOCTH (PU3UYECCKUX BEJIUYHH B BHJIC
TabIUI ¥ TPaQUKOB, ENATh BBHIBOJIBI 110 PE3yIbTaTaM UCCIIETOBAHMS;

coOmro/IaTh TpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEIECHUN UCCIIEIOBAHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Y4YEOHO-HMCCIEAOBATENIbCKOM U TMPOEKTHOMN
JESTEILHOCTH C HCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U JIaDOpaTOPHOTO
000pynoBaHUs;

pemiaTh pacy€THbIE 3aJadyd C SIBHO 3alaHHOM (PU3WYECKOM MOJEINbIO,
UCTIOJIb3YS (PU3UYECKME 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4u
BBIOMpATh (PU3MUYECKYIO MOJIEIb, BBIACIATh (HU3NYECKHUE BEIMYUHBI U (DOPMYIIBI,
HEOOXOaUMBIC i €€ PEIIeHHUs, MPOBOIUTH PacdEThl M OICHUBATh PEAbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI,

peraTh KaueCTBEHHBIC 3a/Ia4: BBICTPAUBATh JTIOTHICCKHA HETPOTUBOPECUHUBYIO
IIEMOYKY PACCY>KJIEHUW C ONOpPOW Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3uYeCcKre ABICHHUS,

MCIIOJIB30BATh IPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMaAIMOHHBIC
TEXHOJIOTUH IS TIOWCKA, CTPYKTYPUPOBAHHMS, WHTEPIPETAUA M TPEIACTABICHHS
y4eOHOW U HAYYHO-TIOMYJSAPHON WH(OOPMAIUU, TOJYYCHHOW W3 Pa3TUYHBIX
HMCTOYHHUKOB, KPUTUYECKU aHATM3UPOBATh MOTydaeMyIo HH(POpMaIInIO;

MIPUBOJANTH MTPUMEPHI BKJIaJa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

MCIIOJIH30BATh TEOPETUUECKHUE 3HAHUS TT0 (PU3HUKE B TIOBCEIHEBHOM KU3HU JIJIS
obOecrieueHrss 0€30MACHOCTH TPU OOpaIllleHHd ¢ TpuOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, AJII COXPAHEHUS 3J0POBbS U COOMIOAEHUS HOPM 3KOJOTUYECKOIO
MOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTatb B Tpynme C BBHINOJHEHUEM pPa3IMYHBIX COIMAIBHBIX pOJEH,
IUIAHUPOBAaTh pPabOTy TPYyMNNbl, pPAHOHAIBHO PpACHpPENeNsITh OO0S3aHHOCTH H
MJIAHUPOBATH JEATEIHLHOCTh B HECTAHIAPTHBIX CHUTYAIUAX, aJICKBATHO OIEHUBATH



BKJIaJ] KQKJI0T'0 U3 YYACTHUKOB TPYIIIHI B PELICHUE paccMaTpUBaeMON IPOOIIEMBI.

K koHIty 00yuenus B 11 ki1acce rmpeiMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (u3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B PA3BUTHUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUHA, B IPAKTUYECKOM IEATEIBHOCTH JIIOAEH, LEIOCTHOCTh M E€AUHCTBO
(u3nyeCcKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (PU3UUECKHUX MOJEICH:
TOYEYHBIN JIEKTPUYECKHAN 3apsl, JIyd CBETA, TOYEYHBIM MCTOYHHK CBETA, sIACPHAS
MOJZIeJIb aTOMa, HYKJIIOHHAas MOJENIb aTOMHOrO sipa MpH peleHUU (U3NUECKUX
3azay;

pacrno3HaBaTh (pU3NYECKUE SBICHUS (TMPOLIECCHI) U OOBICHIATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKUA U KBAHTOBOW (PU3HMKU: AJIEKTpHUECKass IPOBOJUMOCT,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBHUS TOKA, B3aUMOIECHCTBHE
MarHuTOB, OJJIEKTPOMAarHWTHAas WHAYKLUSA, JEHWCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJIHUK C TOKOM U IBHKYIITUICS 3apsij, 3JIEKTPOMAarHUTHbIE KOJIE€OaHHS U BOJIHBI,
IPSAMOJIMHENHOE  paclIpOCTpaHEHUE  CBETa,  OTPAKECHHUE,  IIPEIOMIICHMUE,
uHTephepeHIus, AuPpakuuss W ToJigpu3als CBeTa, JAUCIEepCHUs CBETa,
doToanekTpuueckuit 3hdext (pororddekT), cBeTOBOE NaBiIeHUE, BOZHUKHOBEHHE
JUHEHYaToro CHEKTpa aToMa BOAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONMKCHIBATh HM3YyYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJEKTPUYECKYI0  MPOBOAUMOCTb  pa3MYHBIX  Cpel) WU

AIIEKTPOMATrHUTHBIC SBJICHUS (TIPOIECCHI), HCIONL3YSA (DU3NICCKUE BEIINYUHBI:
ANEKTPUUECKUIN 3apsif, CUJIa TOKA, DJIEKTPUUYECKOE HANPSDKEHHE, DJICKTPUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOABMKYIAs CHiia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TIONs, cuia Awmmepa, cwia JlopeHila, WHIYKTHBHOCTH
KaTYIIK{, DHEPTUs JJICKTPHUYECKOTO W MAarHUTHOTO TOJIeH, MEepHuoj M YacToTa
KoJieOaHWii B KoJieOaTEIbHOM KOHTYpe, 3apsj H Cuja TOKa B IMpoIecce
TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWHM, (POKYCHOE pacCcTosHUE W
ONTHYECKAas CUJIa JTMH3bI, TPY OTMMCAHUY TTPABUIIHLHO TPAKTOBATH (DU3UIECKUIN CMBICI
UCIIOJIb3YeMBIX BEJIMYHMH, WX OOO3HAUEHUS W EIUHUIILI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYCCKYIO BEIMUHUHY C IPYTUMH BEIIMYNHAMU;

OMHCHIBATh HM3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, WCIOIb3Ys
¢du3nuecKkue BETUYHHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI W
4acTOTa CBETAa, SHEPTUSA U MUMITYJIbC (POTOHA, MEPHO/] IMOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX sIep, TpPU OINMCAaHWUU TMPABWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI
UCTIONB3YEMBIX BEIIMYMH, WX OOO3HAUEHUS W EIWHUIBI, yKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (DU3NIECKYIO BEIMUNHY C JPYTUMU BEIIMYNHAMU, BBIYUCIISITH
3HaYeHUE (PU3NIECKON BEITMYNHEI;



aHAIM3UPOBaTh (U3MYECKUE MPOIIECCHl U SIBICHUS, UCTIONB3Ys (pu3nyeckue
3aKOHBI M TMPUHIMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapalieIbHOTO
COCIMHEHMSI TIPOBOJIHUKOB, 3akoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIHUH, 3aKOH MPSIMOJUHEHHOTO paclpOCTPaHEHUsI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHE OWHIITEWHHa s (hoToaddexra,
3aKOH COXPAHEHHUs JHEPruu, 3aKOH COXPAHEHHUS HMIYJbCa, 3aKOH COXPAHCHHS
ANEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHHUs MacCOBOTO 4mMclia, moctyiaTsl bopa,
3aKOH PaJUOAKTHUBHOTO Paclaja, Py 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BBIPAKEHHE U YCIOBUS (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

OTpPEJIENATh HAMPaBJIECHNUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI TIPOBOHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTPOUTh H OMNHUCHIBATH H300paKEHHUE, CO3/IaBAEMOE IUIOCKHUM 3EpKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3WYECKUX SIBJICHUU W
IIPOLIECCOB C HKCMOJB30BAHUEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHM: MPH ITOM
dbopmynupoBath podiieMy/3a1auy U TUIIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEAJI0KEHHOTO 000PYyI0BaHUS, POBOIUTH OIBIT U (HOPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (U3UUYECKUX BEIUYUH, TIPU
ATOM BBHIOMpATh ONTUMAJBHBIN CHOCOO W3MEPEHMs] M HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEMIHOCTEN U3MEPEHUM;

MCCIIEIOBATh 3aBUCUMOCTH (PU3UUECKHUX BETUYHH C UCIIOJIb30BAHUEM TMPSIMBIX
W3MEPCHHUI: TPU 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJIE TAOIUI] U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

cobJiroaTh mpaBuiia OE30MacHOr0 TpyAa MpH MPOBEICHUM HCCIICAOBaHUN B
pamMKax yd4eOHOro OKCIEepUMEHTa, Y4eOHO-MCCIIEAOBATEIbCKOM W TMPOEKTHOMN
JESTETLHOCTH C HCIOIB30BAHUEM HW3MEPUTEITHHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3aJadyd C SBHO 3aJlaHHONW (PU3WYECKONW MOJEINbIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBI M MIPUHIIMITEI, HA OCHOBE aHAIM3a YCIOBHS 3aJa9u
BBIOMpATh (PUBMYECKYIO MOJEIb, BBIACIATh (PU3UUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXoAMMBIC ISl €€ pENICHHs, MPOBOJUTHh PAc4YEThl M OLICHUBATH PEATBHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

peniaTh KaueCTBEHHBIE 33/la4: BHICTPAUBATH JIOTHYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCy>KJIE€HUH C ONOpold Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

MCIIOJIH30BATh MPH PEIICHNN YIEOHBIX 3a/1a4 COBPEMEHHbBIC HH(POPMAITMOHHBIE
TEXHOJIOTUU IS TIOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAUA U TPEACTABICHHUS



y4yeOHOIl M Hay4YHO-TIOMYJSpHOM WH(OpMaLUU, TOMYYCHHOH W3 pa3IHYHBIX
MCTOYHUKOB, KPUTHUECKU aHATTM3UPOBAThH MOJTy4yaeMyl0 HHPOPMAIIUIO;

OOBSICHATh TNPHUHLMIIBI JCWCTBUS MAalllMH, NPHOOPOB M TEXHHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MacHOr0 HCIOIb30BaHMS B MOBCEIHEBHOM
KHU3HU;

HPUBOIUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOIECCOB OKPYXKAIOIMIETO0 MHpa, B Pa3BUTHUE
TEXHHUKHU U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM XKU3HU IS
oOecrieueHuss O€30MACHOCTU MpU OOpalllEHHH ¢ OpHOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMHU, JJISi COXPAHEHUS 3/10pPOBbS M COOJIOACHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPY’KaIOLIEH Cpeae;

paboTaTh B TpYIIE C BBINOJHCHHEM pAa3JHYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBAaTh PalOTy TPYMINbI, PAIMOHAIBHO pacHpedeNaTh OO0sI3aHHOCTH U
IUITAHUPOBATh ACSITEIbHOCTh B HECTAHJAPTHBIX CUTyalUsiX, a/JI€KBaTHO OLIEHUBATH
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJuinuecTBO 4acoB DJIeKTPOHHbIE
(undgposBbie)
HaumeHoBaHue pa3jiejioB H TeM
Ne ni/m Kontpoabneie | IpakTuyeckue | 00pasoBaTeiibHbIe
nmporpaMmmbl Bcero
padoTbI padoTbl pecypcesl
Paznen 1. PDU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bubimoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 JluHaMuka 7 but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 6 1 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
a1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 BuGmiorexa LIOK
Teopun https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1 bu6muorexa [HOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [JOK
®Da3oBbIe NEPEXOJIBI https://m.edso0.ru/7f41bf72



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

Hroro no pazaeny

24

Paznea 4. 9JIEKTPOJMHAMUKA

4.1 DJIeKTpocTaTHKa 10 Bubmorexa LIOK
https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 Bu6mnorexa [TOK
PasJIM4HBIX Cpelax https://m.edso0.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KosauyecTBo yacos JJIeKTPOHHBIE
(uudpossbie)
HanmenoBaHue pa3jiesioB U TeM
Ne i/ Kontpoasnsie | Ilpaktuueckue | 00pasoBaTeibHbie
nmporpaMmmbl Bcero
padoThI padoThI pecypceel
Paznen 1. JIEKTPO/IMHAMUKA
11 MarnutHoe nose. JJIeKTpoMarHuTHas 11 1 3 Bu6muoreka [JOK
HHAYKIHA https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
MexaHudecKkue 1 31eKTPOMarHuTHbIE bubnmnoreka [HOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE BOJIHBI 5 1 bubmorexa [HOK
https://m.edsoo.ru/7f41c97c
bu6anoreka LIOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paznea 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI cIENMANIBHOM TeOpUn 4 1 bu6muoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edso00.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubanoreka LJOK
4.1 i 6
IICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bbubmuoteka [IOK



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

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

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggg&fgggﬁﬁfﬂcwc
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH/I//I&T:;(;?g/I; £4107¢
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JId YYEHUKA -

®dwuswuka, 10 xknace/ Mskumes I'.41., byxosues b.b., Corckmit H.H. mox
penaknueii [TapdenteeBoit H.A., AxnrmonepHoe o6mecTBo «3marenscTBo
«IIpocBenieHue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
HNunaktuaeckue matepuansl Ousuka 11 kimace / A.E.Mapon, E.A.Mapon. — M.:

NzpatensctBO «/Ipodar, 2014.

TeMaTuueckne KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE paboThl 10 ¢usuke 11 kace /

O.U.I'pomueBa. — M.: U3narenscTBO «IK3amen», 2012 r.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1 http://nsportal.ru - conmaneHas ceTh paOOTHHUKOB 00pa30BaHUSI.

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

3 http://festival.lseptember.ru/articles/ - ¢pectuBanb negarorn4ecKux uac

«OTKpBITBIA YPOK».

4 http://www.fizika.ru/ - caiiT 1ast yurteneii GU3NKH U UX YUCHHUKOB.

5 http://www.physics.ru/ - maTepuasl 0 (HU3MKE.


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

6 www . ege .edu.ru - mapopmanroHHsiii moptran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekuus LIOPoB



